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Enoplotenthidac P 2 210
*  Episphenus indicus . r41, 142, 143
neelgherrignsis. . 130, 141
Epitonimm robillardi .. o1
Ethalia capillata FonE
Etroplus .. i VEe
maculatus t iz
suratensis e z86
Eucentrobolus o 41
Endichiogaster £ 345
bengalefiis |, * e 144
. Eufima oxytata o LR e
trossinsulas .., b G
Eulimidae A . Gl
= Fuprymna marsei R 215
Eut#*phocus 4 290, 342
sannandilel fulgidus P
* « Lastianus 3 CIRMER ]
incommodys ., RRERE 77 |
:"' picholsani 5 e 342
. g 2
- waltogi 7 P F 1
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Fignlinae xe 2 145
Figulus striatus » ; 144, 149
Folliculing . 54l
Fossaridae . O
Fulvia papy { & 1
L]
b Z i o
2 L
401
. iy 340
260
miliale %
ilmannt * e
; 26K,
R Y
-
rostral “ e
- —

striatus ; L
vobiug (Acentrogobius) acutipin-

s .. L 231 i

neill : j
I'}-||-;||3.|:I'iluh-i-.l;:l'l]r:il.l | f_'_i1|!|':.‘i e
Gobius (Oxyuriclithys) striatus
Gomplinae o
Conoeephalumsntermedinm

AN S

Gonocephalum pusillun
promacsn L,
simplex = ‘e ;
Creenidea ., = 2 N 3
Gryporbivnchins pusfilus .. |-5
Gryporhynchus [ Acatthocirs =)
macropeds i i 13
L] - H .
Hagenins aberrans e i
Halamunmbia pellucifa B
Halyzis graciliz o iy 1z
Haplochiius 370,391, 202, 20T, 204
*. dayi o = S 201
melanostigma 231, 266, 268, 267,
] 200, 393
raelgsiigma " £ 266
fanchax pir e 2%
riebrostiging  _» 268, 291
Ilurrmrt_l_lruml : T 150
trigeminung ., 150, 151
Helinpathes abbreodatis 6, 162
oiblus = 3 16z
thericus 4 v W I
Heliophilus ibpricus | | FEE T
Helodrilus o 200, 352
Helodrilus {Bimastus) constrictus = 332
elsend To R -
harvus it P& 3Ea
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L]
-
- % " ’
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Helgdrilus ( Bisenia) foetida e 183 - ey
Heldpinae. . . - 172 | lehthyotaetia = ® s mh, 18
Hylops agonus ] 172 | Tehthvotaenia (Yeanthotaesnio)

angustatus s =  frg nilotica . 15 @
assimilis - <+ 172 | lehthvotaenia (P |.~1..>up]|.|l1lal

cerberus . o 73 ambloplitis= .. va '
coeruleus o M * pusilus 4 i
ecolfeti st = Tehithivotaceniids w L 15
lacvioctostriatns i Idotea . ! 4oL
lanipes  » : b Infusoria ety - R 1.
laticollis iy Iniotenthis japonica a1s, 216
pellncidus & o SHacnlpsa 4 LB A5 T
pyrenaens .. = wrapsel e . 116
sEri s i Iphtiimus italicns . % 150

Helerophgga opalroldes tlravadia annandalei 31
Hippocampi % 70 fennnrensis g i
Hippolvsmata 133, 401, 400 Hinerea . y i

dentata . 102, 4is3 Irene cevlonensis : 40, St 52
ENRITO=101% k G5 gor, 02, '|_1.|,'|!-;|,-||_-.i-‘ =1
03 | Ischnwura ..° o I"-.
ensitostris pungfatn L it Aurora 130,93
Wittata - Y02, 40, 305 dlelicata it 13t

Hippglvsmata { Lyvsmatella) prima Jg i--u'ip'l.lu 134

Hippolvis 387 r"-;"' . . 1234, 130
ventricosmws  ® ihn ® 131

HMippolytidac 1T Wt 150, 1341
Hispinae .. nursed i I3t
Histiole ||1|' . rirfostizia . 130, 131
Holorrates £ e f senegalensis L 23, 120, 130
Haolophrya B 178, 179 | Ispcerns purplurascens T |

cole i 2% 7o | Tsopoda .. i vig, 126027
Findicn 178, 170, 180
*  asimplex . R i

Hplophryina | J
Hoplocephala haemorthoidalis Fapateita diaphana
Hydrobiidae . | “Titfodis albogilosg ..

o Hydromedion nitidum onophrdi =
sparsutum - .

Hymenolepididae .. .

Hymenolepidinae o L

Hymenolcfiinas F: .,

Hymenolepis & 910 Lalwo g . e 25¥

. - o3 calbasu s 230, 253; 255
capillardidese N 3 ro  Labochirus Boy 61, 62, 63, 64. 67, 79,
dimtennifn 1o : ""' 8z, 83
flaropunctata _ 10 ﬂ{T!L":I.!]lI.:-i_ = O
e rina s 165, 255, 206 atdersoni = o6, 83
SR - 205, 206 brawni e : :’-L:-

- us 6o, 6 5"_ 63, 67, 6o, 73, CRTVINuS a : O3
Hypgeton J _::l ‘:”_ = rH‘., e - 43 , 66, 67
binghami i = G " elfisi « . 67, 83

* birmanicus s e Ba :JISWSE!IC_LLI.‘- b o 03
e LA kracpelini i . 63
[Fepap— v { 63 proboscidens .. T iy
formas s Dnsularis 3 it tauneormis .. 25
granoss . e T i Lacrymaria vermicnlaris 25 180
patesi o 61, 66, h7, 65 Lamellibranchiata ., re g 33
rang uuﬂn:\.,.'ﬁ‘ o Ga Lam [FI:T.IJ - - —":zil. 315, 317 ..1 2
saxatilis " . 09 dtiblus i i 3l
stoliczkae <. D, BG manritii . e - 315
sylvaticus . { 6y  Lampra retilans i 153
wood-masoni .. B _ solieri - <, AER

Hypophlotus bicolor . 159  Lasiodactylus . g il

fasciatus . w16 caliginosus ., =80 LS
ferrupineus A 22 Thibo chesrolati . 100, T10, TTIp LIS
linearis STy s 19 pictus c- o k14
i ; 5 164 Lates calearifer L] da1, 278
unicalor 3 * 16y Latreutes 392, 396, 498, 300, 402
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Latreutes anoplomyx .. o | Alegascolecidac i 250, 311 o
Sanirod ris 09 | Megaschlecinae o 200% a7 L
el a* 56, 307, 308 | Mepgiscolex . s 00, W7
. plgmirosiris 106, 307 | " cingulatns N o R
planus . W0 insignis . 320
- rporcitgs 387, a3 I;'.-:sL:;uJeni.i.-a o ' 328 :
pygmaciis . 106" 308 fpentagonalis - :
unidentatios I 306 rpumilio i, p 133
kl.qm].-n-ph:ﬂi.*!u:In'~. l|II'E11.Hi5 251, 20 ratus e . izy
epidairing S 16 travancorensis. . * S 333 e .
Leptaulax bicolor =, L T O s Ttrivandranus , . = 130
bicMor 1.'i|'i5;||:- & 14m. 133 Megascolides 200, 300, 301, 327
dentatms L. S I ‘.I = ! |i-|u:-|L.11'¢1|',':~. . 313 1
*Limnodrilus  «®y . 20T M ‘tequinalai karakulamasis il
Lionotus .. st 18s | Megeleailes seguoiaram 1653 .
Lipsiph Froe .:-'-.__ = 182 Melanimon tibviale i = 162
Fiticpidae | 2o | Melanophila S : 154
Litonotus .. L 182 | Melia azadirachia 109
s 181, 182 | Melobasis cup 1] ; 154
Lars 15 T 181, 182 iridagcais e 154 v
ﬁ.i:'._nr:'n,t arhoricala an | ."-[1:]]1_-1r|:‘;'i|'|‘|: cylindricus g 170
Littorinidae A ik wa | Menephilus (Tenebrio) ciorinpes ¥ 170
Loliginidae E S 2153 | Meracantha contracta @ 173
Loligo o ] 222 | Meracanthinae . = 173
® indica » 182, 373 | Meretrix casta LE AL o 15 = .
pealii = 2aq oV 78 & . \*_
apecliumn ) ; 2 ZOETIA e i 35 - !
Loliolus investizatoris ve  3aa | Mesalin .. LI 32 ..
Lordites ; 117 | Metroliasthes Incida .. ol 14 =
glabricula - il f1a Microchaetinne : 1. as) :
L mu]‘j!z}']hﬂn i 181, 132 Micromfelo undatwn .. o 93 L
fasciola e 181, 182 Micronympha auvora | . i 1 friddt 7
fasciola punjabensis 181, 132 riifostigaea L fi0*
I.ut‘alﬁ:tlm: i : 143 senggalensis A ik e .
Luadhus .. . ol 143 | Microphis ., o o 2 -
silces o s I |'.: Micros -I'-'-'.'_fr'!'s.r-r."r o 5 Mz
CREYIS s & 145, 148 Mimoseorpius® . 02, 63, 71, B0, B3, .
saiga i T prugnator iy N 7T e
Lucina semperiana. .. AT Mitophylins irroratus. A 147 .
Lucinacea . . £ . 37.0: | Modiola taprofanensis o i5
Lucinidae .. : SRR EJ.S | Mollusea .. e e
Lumbricidac | 200, 352 | Mull!rlitmc o . - o 158 -
Lyphia ficicala s g 168 | }ll‘.l]]I]lgusltrll[trﬁll:t}'hﬁ-l grg!.'rlf': Hs 300 = ™
tetraphylla . e FY _grandis L S -
Lysmata .. A 402, 404 Moniligastridae o 299, 07 .
Lysmatella i 385, 402 | Mormula .. . s SN2 >
frinia A 195, 402, 404, 4 Muricidae .. = - 5
; Mus decumat®s o s 16, 295 .
M dectmanus afsing WinT e L 1
. 2 rattus = S (e ) %
Magrolings % &k, ggg | Mytilacen .. .. Gl T &
andainanensis . . * . 143 | Mygilidae .. e .1 35,03
Mucrones. . S o afe |30y ilus curvatus s i3 a3
- cavasins e 251, 264 |
keletius H 2, 263 . E
vittatus o 150, 251, 265 - N - -
Mac:ﬁpqd_l.iz_i CHDANNS .. = 280,281, 282 | Maidudae .. . 269, 300
A "-'"'-‘jm‘-}"““-‘ as . ... 282 | Naidium tentaculatum o 04 = . ot 5
Mangilia gracilenta .. o 87 | Mas i J00, 302 H‘)"
Mastacembelidae .. el TR Y e
: . e - HE 51 . 5
Mastacembelus armatus 231, 200 | Nandus marmoralus ., S T 3
. pancalus e 230, 251, 290 nandus ol o 3rovE
.‘J-ln.-.?.:l procive = 2,63, B3 | MNassa 2 = e
Megistbeerus 2 * 150, 151 denegabilis .. I .
corticens . e !Eempi T i 48
Megalops. . . kicneri B e a8
. Teyprinoides .. s*orissacnsis ennurensis 24 ;
kundfga i 2 tphoenicensis |, e RELBY e .
- - . . -
= (]
.
- L] . - - -
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- .
L . &
L] = -
. . * . !
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Nasqa (Alectrion) unicolor - oo Octopus pofvzenta . - 184
Nas® (Arcularia) cancellata T 3q Prenclats i .. 8 07 "
» golobosa -t . 50 ri s ) 1Bgy, 202
Nassa (Hima) tindalli e an foaneam s LI
Nassa [ Niotha) livescens : 39 | Odonata 1 1
Nassidae ., cra .28, BR l'lllij."urh;l.-;_'l._l. s o : F ) i .
Nazaodonta v 38 On®fhworhyochus tschawyischa 210 i
teravelvi : o 2q | Omiscidae .. i iy e =
it=ignis o i - Citiiseinne - . ¥ . 11z 5
Nassula stromphii 182 Ondcabden .7 [ W o 1y z
fXNatica kempi =i 1% 90 | Opatrinae, . B, 1z .
marochiensis 12 | (hhateim i -:J.l.'.-u':':n.-..-- e i
Naticidag .. < S e frizs il rom al . 163
Nautilug <. o -+ 185 = + uabulosum a® R (o -
Neasta s .. 4 8. 1) fibiinle : o I6% . z
Nectocrangon < 383 voefrucosum g .., 160z, 163 @ .
Nematolaenia dispar .. . 14 Upardrom [ Miorozoun®) Hbiale X i - 2
weritidae .. 4 .. 32,92 Ophiacephali i
Neritina .. o . : gz  Ophiocephalidae e
Nigidius dawnac e Ophiocephalus iy 7L, 2 "
impressicollis. . gachua . -
NitiduRdae punctatus. 331, 273, 275,
Nototeridae = strintus 240, 251, 270, 2771, 272,
Nofopterus kapirar . . 373, .t,._k 3
L] . notopterut  * Ophrygonius cantori copeexifrons (|
4 * Motoscolex Opistholeanchia - 02
L - teravelyi Opisthobranchiata .. 27
. " sarasinorum e ., Osphromenidae i it NIRRT .
L Nucula 'I)L'Il.ga.l-]ﬂl:i:- e i I-.p][rnmenu_r, g(.lu-;]_mi 251, 270
‘ tsemiramisensis olfax % 270 =
Nuculidae | | e Clstracea . 33
.e ~uria danrica b (strea canadensis o] 33
v Tmadrasensis . . .. 835 34
. = o virginica ; s o33
= Ostreidae ., i I .
n Obeliscus . o i 32 . . G
o Ichtochaetinac o I 5 ang ) " p
A Cenerodrilinae n o AT - .
{enerodrilus ia 204, 348 | Paclwchile servillei .. iy 157
Cienerodrilus (¢ h:unr-:-:lri#t:'\:l oo Pachyschelus he ; 155 »
i dentalis g .« 348 | Palorus depressus ., sl 103
- » Ulctochaetus .- 200, 338 | Panchax .. 270, 200, 253,203, 204
. = thafkudensi « .. S 1 dayi 201, 202, 203. 204 -
. termort AR il lineatum o 201, 292, 203, 204 .
- surcnst - 334 ]i.mlll.']mQ 200, 202, 203, 204 !
& Oetopus .. .. h- 2044 ‘parvns  2zo, 251, D68, 264, 201,
actdoaling s : 151 203, 303 -
= aredlatus T 193, 104 rubrostigma 268, 2091, 202,203 .
5 o bandenses . s+ 201 | Pamicum jumentorium i 2B -
= boscdt pallida ., .. 18y | Paracephala cyaneipenmis S
» 3 o= bracki . ... 13y | Paracramgon * “a i gRs
cuviert s .- o 102 | Paramacchia . ex 183
Cyanea P e LS Maramaccium P b 133
D Filipfe s e 156 caundatum e 177, 1im
: Defilipps i . 1o « putrinum o ek L S
- A defilippi = ® .. 196 | Paraperiscyphis % 115, 116
. :._Eeaﬂj:pfu_ L it 160 gigas. e B ..® [0 =
. . Fusiforgs i E iy Trlgher - 115, 116,517 =
;J\ glabosits & &, Do faeabrus 115, 119 .
- gramidatis & 189, 190 stebbingi 3 115, 116
A homnghongensis b 1g;  Parapontdcaris o 375, 378
Jantres it .. 1gg  Paratelphusa A e al8 ™
hagdshomensis |, s 18y = Paruterina e =4 14
-2 Levide L. .. 198  Parwlerinm i F o T4 a :
| MEECFO S s o 192 Paruterinlnae K - 14 -
microphithalmiz -+ 205 | Passalidae .. i 137 -
ocellatus e 143, 1g4 | Passalus .. G e 1p e ; =
. . pisiformis o e 203 coruutus s 138, 139, 140 i
. : # ”
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Passalus distinets . - 13 PMlacunn placenta [E aa 35 -
S itigrrnpms 138 Plagiosoming + .o T83
'|r.1|ln.l.l"'|'1' o 138 I']:lt}'l-n-:-m'l |:]’I*—ilh . sa A
o Pavo nigripennis . il e VU ASIT ¢ Ao
Pectinil®anchiata 5P |.|.'\.'-.'L'III*-1:“4“!“(]!.- Ly, 145, 149
Pedininae . . . 161 Platydema ellipticnn 160
Fedinus femoralis 12e 163 curapaen® s i 1643
Pelecy |:-|~|!::. L] ! Tk 1 CUTOPACI 5':_'('
Pentaphiyllug testaceus » 167 palliditarse X 107
.\'r.upllmh . 117 rel e e 167
Pe :u"nm 1es |u—.|lr|h-:1-|! 10 violaceuin 5 107
Porilantoas alpur A ; ! Plfivscelinae LG
caclhing = : ™ 251 Watvscelis gques . 31
- » .. Bl S . . L 3
.I -._-'r|11|_1.'||,:-]|- antgreticns - Plewrarinsy . e - T
Perionvehella ® & 1 - brAchyphylins .. o 14 141
Perionyx 200, ¥ FL7e 3230 39 atoma fnsca a7
aborensis 22 .. 320 toanidac . a7
. annulatues soltert 153
ceylonensis 25 | Paolvocantlins ceofranis 281
- exceavatns " i1y :'-:-|_\'._'l_'--1:|. ealifornica. ki L52
] . Fiunlvus 32 ale e 32
finormatus 320 | Polypodidae el 180
Tparvulus 121 Polrpus .. I#3, 209. 210, 211, 212
Tpincerna g 1 aculeatus 101
s Tpulvin 317 aranea . . 197 o
Hevisey plii o (R arborescens . 7 -
Petrosia testudinaria. . 1al} areolatus g 153
t Petroscirtes blhiattacharvae 107 . australis . A 2o
Phaleria bimaculata 1434 bandensis o aed
cadaverina 10 crane e 1G5
hetrisphacriea 164 o dedilippi i tofy, 1G7
Phaleriinae (LEX clegans ot ek 203
Phenicopterus roseus e 12 fontanianus ., vy AQ7E®
Phesctimma 299, 300, 318, 3231, 327, 330, fusiforuis i 23, 205
g 334, 333 vlobosns i o 202
hicincta fer e i35 herdmani i ik 2043
* feae T T T T honghkopensis., | a7, o8
hawayana typica - 134 hoylei i 208
heterochasta .. 3%, 33 janarii I {55
houlleti e . 339 levis » ok . (=]
fkuchingensis . . 337 macrophs e A (a2
lignicola . - 133 microphthalmus 205
posthuma AR 334, 344 pictus = . 197
Ftrivandrana . 335 | lr-'n"l.' CH - ruuu'm'm i ({54 ]
Phialing vermicularis® 180 pricei 3 L
Philocheras & | Funciatis s o 168 -
megalocheir .. 372 FILEOSIE n Ao, 311, 213
Philoscia .. Vs o I2TN tongEagns e Ry e
COCCTL o - 133 vulgaris .4 85 211
Phortes: s 2. i 3o, 51 | Ponfoctiris 2 S o .
gibbosa P T4 nied it b il a8 5
Plhithora crenata : o 6] pennati i 36,377 » *®
+ Phycocaris L _1\:,. #91 y 302, 308 v Cpropeisalata . = 377 378
faimulans 101, 392, 303 | Phntodrilus 200, 311
*Phylan abbreviatus .. A i | bermudensis tl}hlpplkc!’ S AT
gibbus ot .4 16z | Pontophjlus 155, 330, 381, 383, ;
Fhylax littoralis 5 e 354 o .
iciped® il S It alyyasi . 356, 357, 381,
:'-’.«':_1.'-‘: veis quadripesinlfafuss * ., 167 anstralis - v g . ‘-h
® Pica rustica e = g | bidentatus s e o a6t
Pimelia bipunctata .. . 159 hispinosns e o 38D (3 3
boyeri i HE TR brevirostris. .. ii ARl
*  prossa - . 159 teandidus 356, 357, 385, 366, 171
o Inflata® it T 150 382
s pilifera i o oes L GPED) chiltoni o L AR R .
sardea o A T echinulatns « .. i aBa
Pimeliinae o 2 v gracilis e 336, 137, 381
«Pitaria . e -5 04 # hendersoni 357, 368, 372, 38 2
. % 2
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- Tl"(ltlt‘ﬁphllih incisus 330, 357, 358, 300, | 3 j;J_.
361, 303, 364, 387, 371 : . rikci
,3' s ":‘ Ul Babinen .. v .Ml
*  japonicus .. 164 | Saccobranchus Twsilis 251, 262, 263
Howisi 356, 3lil1 302, 364, 367, 382 singio ¥ 2062, 263
norvepious i e Salmo scbapgo o T (&
occidentalis .. * i Saryn . re 385, w7
tparvirostris 357, 300, 372, marmoratis o 355
I Scalaria 5 an L a1
Tpilosus 357, 36T, 64, 30a, :‘i-l'i.llh"-l'-' .. Ve S g
fplehs 157, 370, Seaphamdridoc. B oy g2
- LA . - e
sabsechota .. 2o, 3 Seaprhidema aenein- . =
:ﬁ:1:|'|l1t11_-. 50, 350, 30p, 360, 303, - '_ el nicun -
sPinasus % L wripae .. * . L
1r|-p1mnua = {18 Sealrns ajratus a®
victoriensis ATy e 3 Lristis
Pontoscolex - 20K3, 340 sehistocephalus . -
coreihrirns T 140 Selerocrangon -
Fotamides | Tyimpa |'||~Lln1l: =) Huavia- H*'l'11l|_’1 I-"-""l‘_1_1|--l'-' .4
- tilis o iy a5y | -Berobiculor L“I"‘" =
Prionocrangon 355, w0, 383, 354 Sepia I85. 223, 220, 231,
 grmmatosteres 7 gl ::L'!‘lll.:-l:l..l. - ’ o
I'rioscclis serrata i it itz | Hll‘:lbii.".l r i 0 5
Pristhia .. = 204G, 304 | blainyille . A A
- * acquisclly e .. il g '-'"l:ll':-"-'“' * “a iy . 2265
. longiseia Ve 300, 304 | eseuienta o ® 223, 2005, 231
,_,l:r_ fentacuwiala 7 P in®ica . AR
% ~ o P'rosohranchia e ik iy wifcrocheirns . e 231 &
- e » £ Bk ra
L Prosobranchiata 3 23 plangon ais s 15
; |'fL}-lE‘L'IL‘rI'IlI:."lliI.]..II_' L H 7] touxn 3
» Proteocephalus o I5g 1%, 19 Fliginger - =
- gallard: ¥ 1 ig | SLICIS1S =
* & [Teafecoooivie = | singalensis z
a Protozoa : gy - LANTAPOrensis |
ke = Peammodes reichet I P l;UUI- '.LLI‘-L]'IAI.L:]]:I
sendagtion i £ oides . .
aurecirons L i y kobignsis, 3
1 - australasiae .. 3 | S piclla %,
M : " AEUTEnm i 3 a Clivin ® E
e bidentatum .. @ a3 . e b 135,
l‘lemnuu S 3 | ocellata : -
. . hivptrmelas . s dﬂ'“hlt:' :
2 |1u|'\u..-_P!'| !ln!: 37 | Sepidae .. =
% ;- . L vs Sepiala bursa :
» rubriceps ] s my | epiolidae, . . -
- L M s 5 [
. Pseudeutropius at]]crmmdﬂ 251, 264 | Otpioteuthidae .. : 3
Prerochlorus b, W A Sepioteuthis arctipinnis o Bt
- & ttropicalis R b T Septaria crepidulatia, . : i -
Ptyvehobothriidae Y i 5 Serranidoc Tl
= Pty*hobothriinae * . . : THigaretus [Emﬂtu:l:l.‘la} -.::hr.l.pll.cﬂnr 3 -
. Pyenocerinae 171 ‘_.TEI'I!rJ:hL L o T
: L Pyramidella ,:1,[0,.,,1“1;1] 32 Silvam® sutindimensis R S
= 1 N = o
: l_!.rp_:nhti:h hetmilis .. el B Sinodendfon a2 I47. 144
humilis ehilkaensis B cylindricum .. 147, 149
1 Pyrrbosoma tenellum o 131 Sing* us colliardi ey < -
I = Slawvena i e 200, 301, 302 il -
. . R :Lpp-(_.-miicu.]nta i . 02
R - | punjabeusis .. » L 302 .
Rasbora buchanany .. .. 38y | fSolanieloJdeliciosa .. . m33 .
: daniconins i 251, 250 | Solen - = ki a5 :
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I I ON SOME UNDESCRILB ]'.]'l APHIDES FROM
: THE COLLECTION OF TH® INDIAN  * ¢

' MUSEITM, .
I - ' L] -

[ L] -
. : ;
; 3 * « By P.vax per Goor;Salliza, Java. ;% .

to 1ims, Mr. F. H,, =

for investization and

+ [som the collections of | ‘

. specimens contained thereMn -
hadl :1]?@:,11_‘]7.' been determined by Mr. Buckton; many others proved
to be'well-known species. already described either [rom Europe or

. e from other trdpichl countries, Three of them however, appeated

*to me to be new With the %ind permission of the

During the course of the years Ig13
i Gravely had the kindness to submit to me
determination some 6o tubes of Aphidida

the Indian Musey Some of the

to science,

3 i Superintendent of the Indian Museum 1 am giving here the descrip- :
* tions of these new species.
- L] s g
o . Rhopalosiphum indicum, sp. nov.
-
|- k o A pterous viviparous female, R .
'I: . Measurements, J} - 3
! - Length of body ‘.. 440 mm.
® Breadth of body 290, ®
] : . *  Length of antennae 430
1 L « _ Length of siphunculi 1°03
{ v Léngtheof cauda 047
| 3 Colowy.—Body lfrht reddish-brown. Ewyes black. Antennae
E black. Legs brownishehlack, the Wase of the femur more yellowish, =
d Siphenculi dark Rrown, Cauda light reddish-brown. 2
Morphliolagical characters . —Body ovate, slightly arched; dor-
. * * =um with only a few very al.mrt hairs, integument with distinct
|] reticulation, :
Antennae nearly as long as the body, with a few short hairs A -
z 5 relative lengths of the It antennal joints about as: 70. 45. 34.
* J2.58. The third antennal joint bears at its hase sotne 5 sifiall .
circularsensoriae. Frontal tubercles fairly farge, distinctly protrud-. b i

ing and rounded ou the inner side.
Rostrum reaching to the second pair of coxae.

Siphunculi relatively short, only slightly swollen, cgusiderably % 1
h . constricted near the®tip, with a fne reﬂcuhtmu only at the

b Notes frgm specimen in alcohol,

: -- - = " . e
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3 Records of the Tidian Museum. | Vor. X1I,
T L]
-
extreme 111]=-t'mll. Cagrda sHort club-shaped, about hall as lomg as S
the cornicless
-

*Lebs fairly logg, with a few short hairs.

Byology.- Collected in larges numbers on the shoots of an
unknown plant. Only wingless females and nmumerous larvae
were captured. - L

Localitv*™—Kurseoug, Darjeeling (4700 feet), 24-xi-1910.

Types in the “collection of the Indian Museum, Caleutta:

labelled no. gboz/14. ;
L 5 L 5 - " f/'l' L]
L 3 . g \ * o &
e - | 1 . ]
% '
L]

* . i . : [
/ Il /}( h ||l II| 4
Fi | -
| ; IE L \ |I |
- - / o] ) .
Vpr \| .
{f A\
| 23
! {
. . L
|III \ s R
-
" . . | .
. FigG. 1.g- Rhopalosiphun {xdicim, sp. nov.
Hind part .|£ bldy of apterous female {dorsal view) = 50. -
.
L ]
Trichosiphum minutum, sp’ nov. A
-

" -
Alate viviparous female. e 27

.
L]

Measurements,
Length of body .+ 207 mm.
Breadth of body e OR0 o 2
+ Length of antennae Eo gl

Length of Eiphuuc‘uli e
Expanse of wings R s s
v Colour.—Head and thprax brown, abdomen brownish-yellow.
Eyes red, Antennae black. Legs yellowish. Siphunculi yellowish-
brown. Wings hyuline, . -
. Morphological characters'.—Body elongate, with the forchead,
the prothorax and the gides of the body clothed with long bristles.
. Antennae nearly as long as the body, with numerous bristles,
seven-jointed ; relative lengths of the five last antennal joints
about as: 40. 13. 15. fe. 16, The third antennal joint bears on

-

. -~ I Notes from specimenn aleohol,

g
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« its whole length about 2o sensoriae; these are broagly oval aud
occypy nearly half of the antennal circumference. *,
Rostrum slender, reaching to the third pair.pl coxae,
Siphunculi wvery long, abofit § of the whole length ©f the -
body, cylindrical, thin, with nuun.mu:-. fine bristles, Cnuda obso- :
lete, the last ahdm!ﬁml segment broadly rounded, without a sm: all
point at the apex. Rudimentary g [111‘1.11::|)lu S05 Ll|}]}¢1r{:utl ¥ 3 .
= Wings with the same ven: ation as in the "rcluh (rreenidea, withe .
the media II curved. Hooking-hairs 2 =
Biology.—The aphids described 1hmc-1.hirc mﬂm_,t‘.:'[ on a
jungle dregper.® Oaly ahumber of 11.1*1!1;1".;& and a few ¢y inged indi- « .
viduals avere caught. 2 .
Locality.—Kurseong, Darjeeling (4700 [ect). o, -
Types in the collection of the Indian Museum, Calcutta;®
labelled no. gbzo/10.

. NOTE, - i
]a-." the genus Trichosiphum (Perg.), v, d. G, I include those
species that differ from Greenidea, ‘-;l_tu;ut, in having the candal
* sezment broadly Tounded, not pmtlullmg IItG a small point ke
g the species of the genus Greenidea.

Pterochlorus tropicalis, sp. nov.

(-
. Aplerous viviparons femals,
Measurements, : .

Length of body ;i 5’40 mmoL ‘e .
Breadth of body do raha, 2

Length of antennae RO iy
Siphunguli (diam.) AT

: 8 Coloter.—Head and prothorax brownish-black ; the rest of the
s . body grewish, wjth four longitudinal rows of minute black dots
- on the dorsum. Eyes, antennae and legs black. » Sipliunculi sur- .
2 rounded by a broad ]Jl{lf_l\ ring ; caudal segment brownish-black.
Uﬂr#ﬁﬂiﬂﬂ:m characters'.—Body broadly oval, slightly arched, -
clothed with numerou® fine, s]mrt‘hmrs. .
Antennae hatf as long %as the body, six-jointed, with numerouns
. short hairs; relative lengths of tHe last four joints about as: 55.
23. 18. I1. .
Distribution uf sensnriae on the different joints mostly as fol-_
lows: IIT¢ IV V' 1 -l} The seccnd‘u}? sensoriae are round Cogmie =
: - and small. Procsssus :‘ermmahs fairly long, about } of the length
sof the entire sifth joint,
'J\ Rostrum long, nearly reaching 11a1hmj,' to the ventral part nf 2 .
: the abdomen. .
Siphunculi only very slightly protruding, nearly reduced fo .
pores. Caudal segmeyt not canstrmted at the base, nemrly niﬁr:— .
lete, Rudunentarv "Dnapﬂph}'5u-. 3 » s

b Nuotes fr-*m specimen in adeohol,
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-
« Legs luu._” especially the hind shins, with numerous shore fine
haip - ! .
o Alate viviparous fomale. |
. L]
. Measurements.
L Length of body ve ST0R
* Breadth of body .. 2707
Lendtlyof antennae 253
Siplrunculi (diam.) e o ot £ SR .
. , Expange of wings o R e T :

. Cn.i’onr.——ll:_ ad 1I“111'br(1\k11t’:ll thoras "bls uh, =ibdomen grey
ish, Eves Black. Ahtennae and legs® black. ‘-.lphmu.uh sur-
rounded by a@road dark ring ; caudal segment black.

. Forewings beautifully tinged with brown ; the following parts
gnly are hyvaline : the basal part of the radial cell, a =mall stretch

® from the base of the media I to the firsé furcation, a larger one
from the first furcation point of the media 1 to the topeof the

1min.

- 16, :.—f-'.'.:--;-y,'.- foris troprealis, #p. nav, . |
Forewing of alate female, #gbo . s
. - . .
. media I1, the tips of all veins except the cubities and the base of &
the forewing itself. The hind wings are uniformly light brownish, -«
Uwg'h"m!nrrrm! characters! --Hod'u clothed with numerous fine,
. short hairs, - .
Antennae about half as long as the body ; relative leng#hs of
the four last antewnal jgints abmut as: 50, 25. 24. 15, The distri- i
bution of sensoriae on the different joints is as follpws: Il °
o1V s7 Vi VIt («s). The se:onddry sensoriae are circular and

- 'nutln.rntdv small, .

Rn’étgtm siphunculi, ete. as in the ﬂ]lt&.l’ﬂll’i female, e .
*  Wings with the ty:rrmal Plerochiorus-venation®, the media 1B
e * distinctly curved. Hooking-hairs 6 in number. : e 1

Foodplant. —Unkwown. i
. + Localifv-—Dibrugarh, N-E. Assam {Abor Exped.}, zo-xi-1911.

. TypeA in the collgetion of the Indian Museum, Calcutta; la-

> Welled no. .{Eﬂ‘).'lZD - ’

¢ Nowes from specimeh in aleohol,
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I PON SOME INDIAN CESTODA.
PART II. . z
[ ] -

By T. SourmawsLL, .1.R.C.Se. ¢Lond.), F.L.S., F.Z.S., Dy, Director
of F isheries, Pengal, Bilar and Oriss ‘Hrmihm'

-
The object of the present paper is merely to reeprd a number
of parasites for the most part found commonly in certain Indian®
birds, The characters given for the members,of the family Ptycho

Davaiheidae and Hymenolepidae are after Ransom. The writer
hopes in succeeding papers to confine his attegtion to the ana-
. « tomical details of a series of families. a ™

o . -
4 "&\ F:unil:r_ PTYCHOBOTHRIIDAE, Liihe, 1g10.
. Scolex unarmed, or rarely armed, and always with two sepa-
rate, more or less perfectlyv;developed suckers, which may excep-
2 e tmuallv be replaced by a paLL:do—amln'{ Neck absent. Outer dif-
*fertntiation of segments always present, but very often imperfect,
or *partly Dhlltcmted bv secondary formation of folds., Genifal
organs numerous, but single in each proglpttid. Genital gper-
sures single. Cirrus devoid of spines, but with a striated cuticle.
*  Apertures of the cirrus and vagina beltnd that of the uterus, ar-
ranged on the sutface, or on the edge. In the first instance, the
-Opeuiligs 8f the cirrussand vagina are on the opposite surface to
. "that of the uterq;-, and are apprmnmtcl} median. No muscular
bulbus in connectiorn with the inner extremity of the cirrus sac.
A Usually, the receptagulum seminis is mmissing, but, if present, it
has the shape of a small caecum, placed internal to, and in close
connection with, the®vagina. Owvary and shell-gland median :
testeS in two shde fields.* Uterus never takes the shape of a
. , rosette, but usually exists as a wide, uniferm cavity. TEggs with
a thin shelk without opercubim ; embryonic tiwclr_‘:pmcnt takes
1}Ia'r.e in the uLerus and, on account of the cessation of the g
production, all the eggs of the tapeworm are ultimately in the
: . same stage of development. The cessation of egg- mducty:m
% ehowever, appdars, in some species, to hiave a relation to the
* season of the year. Mature in the intestine of fish. Development *
. of larva unknown. There are two sub-familes,

CHARACTERS OF THE sun—mmLLEs. .

(1) Apertures of Llrrll*—- aned vagina arranged on ¢he sur- *
face » . Piyychobothriinae
(2} Apertures of cirrus and v.a.;im:l arraltnred on the edgec Ampeicotylisac,

o CdAssistanf, Indian Muscunt, L:rl"..m'!f '-.' .

bothridae are after Liilme. Those of the families Tetrabothridag, *
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Sub-family _J..'HI-’HTCG'I"}'J’J;"v.".—!H, [iithe, 19T0. .

.
Seglex ainarmed, Mouth of cirrus and vagina marzinal,
ircegularly alternate, with a more or less strongly prﬂnnul_u:rﬂ
* partinlty for being unilateral. The deferens strongly t?ﬁ1l1fll-
. Mouth of uterus median; aperture of uterus large. In the in-
4 testines of fishes. 1In fresh %ater thete are two genera,

® L] S o 0 aa A gy
. CHARACTERS OF THE GENERA.

(1} Yolle-gland folliclgs numerops, '-Ir.-_::ul.u'll. formed, n
lemse conls, omved =ifug e d, At least partly, hptween the, .
. L i 1l.uth_ 1.-|||'| es a % oo Abedlrrinm.
i (2) ¥Yolk-gland folliclez in small numbers, on cach side, .
tuL“u_clp_r_{. ther very closely, on the ouler edge of the
. nerve strands,; between the main longitudinal nerves
and the muscles ., i ... Bathybotfirim.

° Abothrium (Van Ben.), 1871 5

Seolex LL:Hrmed not very long, with two strong (bub not
spegially {1[‘&13] sut L-E-h Segmentation of the postgrior part of
the strobila is often indissinct on account of the superficial wrinkling »

» of the skin. The ripe segments are considerably wider than lnng
Nerve strands lateral, dorsal to the cirrus sac and vagina.
e Vesicula seminis lies exclusively between the two nerve !-31:T’1llﬁh~
in the two lateral fields. Volk-glands’ irregular in shape, in two
broad lateral fields, situated partly between the bundles of the **
longitudinal muscles. The yolk-glands of each proglottid do net
affpear to be distinetly ﬁemlated Ovary somewhat bean or
lel!ﬂ}' shaped, mediak, and situated, along with the aperture of,
the uterus, ventrally. Shell-gland lr_mranl to ovary. Aperture of
uterus, in mature proglottides, is a uniform sac, almost filling the
whole af the nerve areas. .
The uterine apertures appear as a tnnre or less distinctly -‘
. marked median, Jongitudinal, furrow, runniyg the lehgth of the
proglottides. There are three species. e

L]
° CHARACTERS OF THE SPECYES.

(1) Yolk-géands partly internal to the Eur:gltuthnjl muscles.
Parasitic in iadoid® fishes oo rugosam,
(2} Yolk-glands only between the fuu”iludiﬂnl muscles.
Parasitic in Salmonidae Lo Al erassim.
= {3} Yolk-plands partly external to the '||:-|1|._f|1||:|||‘|1| miuscles. '
- i y
- Parasitic in (."H}‘Jm fita (Cuvier) s A.f:'r:gr."u
s (After Liihe) . ¢
- . 2 - "
-

X . p Abothrium crdssum (Bloch, 1779) Liihe, 1gro. i i j

ZEV 8430 Pyloriecasea of  Sebago Lake,  H. B. Ward, ia '
Sadfmo sebago. Maine, 17.5.A.

- "
. One spteimen namgd and presented by Brofessor H. B, Ward
* of the University of Illihois,
. Literafufe:—Liihe, 1910,
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. Family TETRABOTHRIIDAE, lmmn 1'5{_11

= = Tetrabothridae, Diesing, 1850 {m ;111'1.'] RS

» Family diagnbsis:—Taenigidea. Scolex fmarmed, without

rostellum. Suckers with an outwardly projecting adticular

appendage on the, anterior border. Neck short. Segments of
the strobila, with the exception of the hindermost segments,
always much broader than long. A singlg et of reproductive
organs in each segment. Genital pores unilateral. ®* Genital cloaca
deep. Cirrus pouch small, dnd nearly spherical, united with the
genital gcloaca by a mu.buﬂ:u cloacdl capal.” ¥Yolk-glarnd in front

of ovary. * Eggs with three transparent enwelopes.  AWult in birds *

-
and mammals.

g e ; - . -
I'vpe-genus :—elrabolhrins, Rudolphi, 1819, * 5
Genus Tetrabothrius, Rudolphi, 181q. AL
L ]
=wl e "l'u Diesing, 1863 (type, JA. efegans, Diesing, 1863).
= H sthecacofvle, Monticelli, 1892 (type, Tacnia fosterd, Krefit, 1371).
= Bothruliotaenia;, Lonnberg, 1896 (tvpe, Tacuie crosders, Lonn., 1859),

®
- 2 - = = = . o
+ « (zeneric timguo:ﬂs:—-'1‘:;:1:1'&130’(.11:11(]11{3.. With the characters of

the family.
Type-species :—Botariocephalus macrocephalus, Rudolphi, 1810,

Tetrabothrius® erostris, Lonnberg, 188q.
- AEN M0AT Sterna bergit.  Tamblegam, T. Southwell.  Ten specimens.
. (Tern). Ceylon. - -'
This parasite has previously been reu::.ard{z(l from Cevlon by
Shiplev. = .
Synonym : —Tagpia tmmerinag, Abidg., 1700,
Literature :-—5kipley, 1903 ; Johnston, 1912 ; Ransom, 19og ;

.'Fuhnn'tnn 1go8,; Mdnticelli, 1892.

Family DAVAINEIDAE, Fuhrmann, 1go7.
(See Rec. Ind. Mus., Vol. IX, Part V, Dec. 1913).
-
. Sub-fAmily DAV AINEINAE, Braun, 190¢.

5 . . . . 2 . .. "
Sub-family diagnosis :—Davaineidae. Suckers armed around
periphery with several rings *of hooklets which are unstable or

persistent. Uterus breaks down into numerous egg capsules, each™

uonlainiug one or more*eggs, Para-uferine hrgans nut present.
,-1dult in mamanals and birds. B

Type-genus :—Davainea, Blanchard afid Railliet, IBgI .

Genus Cotugnia, Diamare., 1893,

Generic diagnosis :—Davaineinae. Segments brader than
long. Several lavers of longitudinal mulcles, alternatmg with
lavers of transvc—r:-.e muscle fibres. A double set of regmduptlve

L)
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organs in each segment, close to the longitudinal excretory capals. - : .
Genital cansds pass Torsal of longitudinal excretory vessels and o,
nerwe, o Tedticles numerous, filling the median fields, and exrend- .

ing dorsal of tlw' female organg and excretory vessels to the
extremfie edge of the medullary parenchyma.  Utgrus breaks down

and the eggs become enclosed singly in ege capsules,  Addult in i
hirds, . 4
3 Type-species:~-(ptuznia digonopora (Pasquale 18go) Diamare, . |
1543, et .
. g |
Cotugnia digﬁ:ln-opoy.l (Pasquale, 18e) Diamare, 1393. |

.
ayp * " . - N * B
ZEY w1 q“.[ vrptes mderorfipnchns, Caleottn. T, Southwell, Tave 5 [ =

# {(Crow], mens.
. LEV #088 #allus gallns?  Berhampur, Major Lane, 1L.M.S. Five S~
(Hend, Bengal. Cimens.

* Length 70 mm:* Greatest breadth 6 mum. Length of last
s®zment 1'2 mm. Head 1"y mm. broad. Suckers ‘45 mm. proad,
globular and prominent. Spines on rostellum exceedingly minute.
Neck absent. Geumital pores double and situated about the middle
of $he sezment. C;th.tr‘pnnq corpuscles larce. ‘ o .

Synonym:—Taenia digonopora, Pasquale, 18go. 'j'

Literature:—Pasquale, 1890: Diamare, 18g3; Stiles and =
Hassall, 1896 ; Ransom, 1gog.

Genus Davainea. Blanchard and Railliet, 18gr. . w

hrtafaenn, Rmlliet, 150G,
terne fouricalle, Molin, 1858).

L]

Generic clin;_[nDﬁi:‘-".—n:w.'linuinn.e. A single set of reproductive
organs in each segment. *Genital pores unilateral or neeasionally
irregularly alternate. Uterus breaks down fhto ezg capsules each
containing oue or several eggs.  Adult in maminals and birds. - =

Type-species :—Davainea progioltina  (Davaiie I8(™) Blan-*. o
chard, 18g1, . .

Davainea friedbergeri (Von Linstow, 1878) R. Blanchard,
1501, .
- . 3 - - & + . :
LEN Rl Puve wigripennis, Bprhampur, Major Lane, L.M.S.  One
[ Black sitoulMercd Bengeal. SPCCTIMENn:

L]
prescoclk ). . . =

’
- I very doubtfully refer a single damaged specimen to the
above species. It measured I40 mmg long and the createst i
breadth wgs 5 muy  The genital pores were unilateral. .
» Synonvms:—Taenu friedberzeri, Von Linstow, 1878, " B |
Taenia agama, Megnin, 1878. :
Taeitia infundibuliformis var, phasianorum, Meg-
. nin, 1878.
Taecgia cesticillus var, phasianorum, Neumann
' 1 6% 8.
JLitergtilre :—Stiles and Hassall, 18g6,
L]
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Davainea echinobothrida (Megfin, 1.\'§l1 R. Blanchard,
1801, :
s . . ; b . »
o CEV NS Gallussdankiva. Bechampur, Major Lang, LALS. Over thirty
{lend. |5a.l|'|_l_:.".|. 2 --|||;-|:|||_'|'|.~.
Synonyms i —~Tacnie  infendibulifornis,  Megnin {part.),
*1880. .
g * - - - ] .
Facnia celrinobothrida, Megniy, 1880,
[iterature :—Stiles and Hassall, 1806 ; Ransom, 1005, -
1 h
Davainea corvina, Fihrmann, 1g03., ¥
- - -
ZEN B4 Piea rusticat ¥ ological LGaarde®s. Two SPCCiinegs. .
. (Magpie.) * Caleuttr, * "

Qur specimens agree exactly with the descrMation given h:."
Fiihrmann.

Synonym :-—Davaineca polyealcaria, von Linstow, 19ob. .
; Literature :—Fiihrilann, 1905: von Linstow, 1go0. -
i"\':mn]w of this parasite were also obtained as under:—
\. e SPecHnens, Cuer ':".;.'.'.'.'I'r.'.'- Chillea Lake, Oiz=n. T, Southwell.
] ™ L] = - L]
L [ -l,'-.'-u':'l‘.'._'.-n-:'n,' o Lorsg arach vit=  Sabour. #ihar. T. sSouthwell,
FR\I elries and Copopes
- - ® o . : :"_'."I'.L'JJ'If.I_' s ) B b
I wslve o Lersns spleidens, Ciadeutia. I'. Southwell.
. Hix w  Certars  macrorfyn- Colombo, Cevion: T Southwell.
- ciris and Corpns
e, spdeadeis.
. . : *
Davainea cesticillus (Molin, 1858) R. Blanchard, 18g1.
ZEN gk Small mtestine of chick. 1 . B Ward,
. i -

One specimen named and ]'H'EF,E]'H‘.L-.."] by Pfofessor H. B. Ward
of the University of*Illinois, The locality is not given; presum-
.ably it is from the United States (Nehraska ?).
E Litesature:—*Molin, 1858 ; R. Blanchard, 1Sor.

. Family HYMENOLEPIDIDAE, Railliet and Heury, 190g.

For characters of family see H’:: Ind. Mus., Vol, IX, Pt. V,
Dmemher 19:3 =

Hu!:-—fmmh HY 'III"\OLLPIJ)."\ 1£, Rapsom, 1909,

. = jlymenokepinae, Perricr, 1807,
-

Sub-family aiagnosis: —Hymenolepididae. Rostellum armede
with a single crown of hgoks, or more rarely rudimentary and un-
armed. Segments always E:rmcier than long. Longﬁq,chnal 1giis-

: *cles in two la:, ers. A single set oi reprowluctive organs in each
\'{' segment. Genital pores unilateral. Genital canals pass on the®
dorsal side of the longitudinal excretory Yessels and nerve. Vas

deferens always short, with seminal vesicle, Uterus persistent,

3 sac-like. Eggs with three transparent ahel'iﬁ Adult ity nmmmals
and birds. B
Type-genus:—H ymenoleprs, Weinland, 1858, e 2
L] L]
-
L - : - 3 . - L2
[ -
- S - - L]
- ' -
= : - '.
L : & - L]
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Genus H}rmﬂm]cpls. Weinland, 1858, v

. ﬂj "'.nl H'.f e, Weinland, I:!‘\.-\h, — f.:lr“.nrnll'.l.-h:. Weinland, J\"‘ = ”-’: -
. i .'.." Sen it Rll”t I. 1802; = Dicranolaenia, H.H”ml...l:!'iu._' =.Felinocotpl
. 9 HI nchs: |.p.| 1891 : =" riorehdz, Clere, 10g 3. L
L
Generic diagnosis :—Hymenolepidinae. Rostellum generally
L well dev uhﬂm[i and armedewith a single erovtn of hooks, or more
rarely, rudiment: iy and unarmed. Suckers in  adult rarely
. sarmed with lmoLh_h of fine spines: are generally unarmed.
= . Testicles three in "each segment. Yas deferens with internal (i.e.
inside ‘Lh:_ cigrus pmuh:l as well as L\l::nm] seminal vesicle (out-
= s side the q;ru:. 1‘-01!L11] « Sageulus '11.-Le~ orins aefierally *absent.
. Adult in mafhmals and birds,
: Type-specigs :—H vimenolepis flavo punctata, Weinland, TE 55.
= Hymenolepis drminntn (Rudolphi, 18190 Blanchard, 1301,

Al Suh—genu:s Hymenolepis, Wetnland, 1858

Sub-generic diagnosis :—Hymenolepis. Rostellum f_:e:@'ali}'
“-{ﬂl developed, and armed with a single crown E:F 11::}01::-;, Or more
rarely rudimentary angd unarmed. Suckers in adults generally,*®
unarmed, or, rarely, their entire surface may be covered with
rudimentary spines. Sacculus accessorius generaMy absent.  Adult
in mammals and birds.

Tvpe-species :—Hymenolepis flavepunctata, Weinland, 1855,

— f.l".'ml'.l.lrnr:'lﬁr'-. deainntn (Rud., 1819) Hlanchard, IHHI.. a @

" = Hymenolepis capillaroides ? Fiihrmann, 19ob.
. L]

ZEV 280 Coppras matrorlivnchus, Caleutta. T. Southwell,  Tweniy-cigla

{Crow). = Specimens,
. The specimens under consideration ar-:-'.|nlnced in the above
species with a little uncertainty. The rostetlum in every specimen-

. - L] A -
was slightly damaged and the exact size and aumber of spines .

= - could not be determined. If not absolutely identical, our speci-

' mens are closely related to Hymenolepis capillaroides, Fiihrmann,
The specimens measured 23 to 3o mm. long. The last seg-

. ®*  ments were "2z mm. long, ‘22 mm. broad, 'uu;} the eclge«*s WeTe
slightly salient. In one specimen, only, which %was more mature

than the rest, aifd twhich had’contracted to a greater degree, the

greatest breadth was 58 mm. The head is ‘14 mm.4ong, and ‘2

=mm, broad. As far as could be ascertained, there was a single

. row of 10 hooks, ‘ozt mm. long on thg rostellum. The suckers
wege ‘09Semm. iy diameter. Neck "4 mm. long. The genital
_pures unilateral. The stestes are three in number, and have a®
¢ *diameter of ‘06 mm. Two were situated poate:mr!y, one on each
side, and the third wis lateral and somewhat anterior. The vari-

. able dmpnsntmn of the testes noted by Fuhrmann ( 1906 ) was not

. seen in odr specimens. The cirrus hulb measured *12 mm. long,

. and was situated antériorly. The internal extremity abutted on
* the ,postegior edge of the preceding segment. Tt will be noted

L] -
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thatsthe last segments in our spemmen!'m sguare.  The segments

* fizured by Fiihrmann for this species are broader thiin long, bt

]ms*stl:rlv thpse ﬁgurxd were not the posterior t*rfm{l sedments, ®
Literature :—Fihrmann, tgeh,

"
-
+« Hymenolepis, sp. C
-
ZEN 102 Chenopns afvato. Berhampur,  Major Lgoe, LALS,  Numoerous
(Black Australian  Bengal. L SPECINen s, «

-
SRTITE | -

Our specimens are without heads and were badly pn-u.nrul
They nreasured 17 muhelong and ¢ mua. brofd. Tle®segments |
are all much longer thah broad, the geunital pores dve all on one
side and are situated anteriorly. The cirrus pough is enormous.
It is placed at the anterior end and lies transversely across two-»
thirds of the segment. It is one-third the length of the segment,
The penis is also very long and covered with exceedingly |11mu} .
spiness As far as could be ascertained, the testes were three in
number, and Ian-\i;_'riur and median in w[leT;{GH Near them, and on
, the side oppasite to that on which the genital fore occurs, wag a
*darkish mass, which appeared to be lln quary. No further ana-
tomical details could be determined.

H}rmenmlepis sp.

«e . Two specimens from Chrysephlegma favinucha {ugudpw_cl.-:r}
fﬂulnﬂicat Gardens, Caleutta. The specimens, which have heen
|JEI‘I11aI]EI:HI\' stained and mounted, were so hadly preserved thaf,
although they appear to be new species, Iehave been obliged to
defer a careful description until more materigl can be collected.
They measure 25 mm. long and are thin and filamentous. The
last few segments were gravid. The rostellum is comparatively
Jlong, and, owingz tp coltraction, appears wrinkled. There appears
* to be a single row of ten hooks. Suckers unarmed. There is no
neck. 'The first segmfents are much broader than long and the last
few are slightly longer ("26 mm.) than broad (‘19 mm.). The
reproductive apertureg are almost, but not quite, unilateral. The
testes are very large and are three in number, two being posterior,
(one on each side of the middle ling) and the third bemg anterior
« to one of the former. The gemtal cloacd is’larze, and the cirrus
small The*ovary and vittelarium appear to be situated between,
and anterior to the two posterior testes. The receptaculum -
seminis (?) was enormous, and situated anteriorly, in the middle
of the segment, The uterus nccupied the whole of the last seg-
nents, and appeared to be divided into éwo, by a dorso-ventr#l

septum running from the anterior to the ]:mtermr end of the *
segment.

Sub-genus Drepanidotaenia Railliet 18020

Head provided with a single row nf uniform hooks, felv
(820} in number, with dor&al root much longer than véngral rqnt
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the latter .11-.1. avs small, with prong directed posteriorly whemw the ¥ =
rostellum m]‘h:.mt: L
"L‘}‘ile-S}:t*v:1e:~._-Hr'u:g'r:rm':fumwrfri lanceolate  {Blach, 1582) "
Raillief;, 18p2. * . %
Larval stages have been found in small erustaceans.
* This genus does not appear to differ sfrom Hymenolepis, :
Weinland, 1858, .
- i ! # .|
Drepanidotaénia gracilis (7 JZeder, 1803) Krabbe, 1869,  -* |
: . . Radlliet, 189z2. !
. . H " . - 1
EIEAE A0 icoptegns  Zoological Gardews, T, Southwell? About two |
(Flamingo). Caleuea. *hundrecl
. P :\'I:l.'i.'l:ll'--.'l'lw
Synonyms :—Tacnia collo-fongissino, Bloch, 17827
= Taenia gracilis (Zeder) Rudolphi, 1810 ?
s Halysis gracilis, Zeder, 1803 ?
Literature:—Stiles and Hassall, 18¢g6; Fiihrmann, 1god.
Stiles gives the following description of this worm:— * .
* ““About 270 mm. long, by 1'5 to 2 mm, broad. Head sub-glob- » .
ular. Rostellum eylindrical, obtuse, armed with a simple crown® l
ol 8 hooks, 77-80p long. Neck very short,..,...genital pores .
unilateral. RLLeptacu!um pvril’orm penis unarmed. Genital sinus i
provided with large spines.” Our spt;cnnc-uq. although extremely .
an'ml! undoubtedly are of the same species. They measured only = B
3 mym. long and ‘5 mm. broad. The posterior segments measured | ;

‘Immn. long and ﬁmm. broad, and were not fully mature. They *
showed a tendency toiecome square. ‘The genital pores are uni-
lateral. The rostellutn s cylindrical and measures *3 mm. longs

It is marked by fransver®e wrinkles. The hooks are eight in
number and the; meastire ‘08 mm, long. The%: hooks are attached Gl
to the extreme end of the rostellum. There is no neck., The-
testes are three in number, and are situated puttqmrh’ two being °
lateral and one median. The vas deferens runs nearly straight to
the anterior aporose corner of the segments and swells into a very
large vesicula seminalis. The cirrusis long. The penis was not
observed. Unfortunately the [fmale rcpmﬂm_lne organs did not '
appear to bg sufficiently dr:vdo]md to admit of flr:b:nptiﬂn

For notes on thessystenfatic position of this genus see
Filhrmann, rgo8. = .

Genus Diorchis, Clere, 1903,
-

e Generae  diagaosis :—Hymenolepidinae. Rostgllum  with a. 4
Shigle crown of ten hooks with long dorsal and short ventral roots, o
“or exceptionally, with very short dorsal root and with ventral root L 'I
nearly as long as the blade. Surface of the suckers may be armed .
with tmnute spines. ITuner longitudinal muscular layer consisting
of 8 bundles, 4 dorsal and 4 ventral. TWHEt(:StIClEE in each seg-
arent. A’Ldult in birds.”

‘Type-species :— Diorchis acuminata {Clerc Iq:}"j Clerc, 1903.
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. Diorchis americana, H:m:«'unl. L)),

- LN LN l_'.f.."r.a.’r’l spe Aoological Gardens, 1 Hulllf'i'.'u'.- . Ekehteen
. tl reg el Calewtion. 2 s :H!l.'n'l-.
- L]
In our specimens the surfate of the suckers was armesl with
very minute spines, but the longitudinal bands of muscles were
not well defined, The segments wese mature, but not gravid,
and were extremely short, Three fairly well defined sizes were
noticed, for which the following are the diménsjons:—
1. II. ITI.
Length of, specineeys g mm, oIz nlie * 16 mm.
Extreme breadth &7 mm. ; 5 Jnim «¥0 mm. =
Breadth of head ‘I mm, I mm. . ‘I i,

Literature :—Ransom, Igoq. o

Sub-family RIPYLIDIINAE, Stiles, 18g6. .
Genus Gryporhynchus, Nordman, 183z

= Acanthoeirrus, Fihemann, 1907.* .

.
. (tvpe, dcanthocirrus macrovestratus, Fihrmann, 1907).

» Generic diagnosis :—Dipylidiinae. Rostellum armed. Genital

- pores unilateral. Genital canals pass between the longitudinal

excretory vessels. Root of cirrus with one or two pairs of power-

o _Eul spines lying in special pockets. Testicles few (6-8}. Uterus
sat-like. Adult in birds,

E * Typespecies :—Gryporhynchus pusillus, Nordman, 1832. i
= larva of Acanthocirrus magcropeos (Wedl, Iﬁ_‘-;ﬁ}.
| ™ "

Gryporhynchus {H.:anthucirruﬁ} '.macrof,leos, Wedl, 18s5.
ZEN s1sl _Ir.r.-’g-.-_rl'.-r"_'_-;;-:.u-.-r'. Foological Gardens: T Southwell,  Owver one
. ; ; { Pepd hefon ;. Calcunta. hundred
. s T e specimens.
e Our specimens *measured 4 mm. long, and-each consisted of

I about 30 segments. . The last segments measured ‘3 mm, long, and

. ‘3 mm. broad. The peck is 1 mm. long. The number of hooks

could not be satjsfactorily counted as many of them were missing.

They measured 03 mm. long. The genital pores arc unilateral, and

* . garesituated in the anterior } of the segmént” The penis is "13 mm.

long, -018 thm. broad, and cobgred with exceedingly minute spines.
There are six testes. The cirrus sac is situated transversely at thoe

anterior and extends twagethirds the distance across the segment.

% The uterus, ingravid segments, consisted of twp circulgr sacs eone

2 ® on each side, which appeared to communicate with each other. *
“( Synonyms:—7Taenia macropeos. Wedl, 1850. %
Acanthocirrus macropeos *Fiilirmann, 1go8.
Literature :—Fithrmann, 1907 ; Fiithrmann, rgo8: Ransem,
. 190g ; Liihe, I010. = .
For a discyssion of the synonomy of this species the readet is
referred to Ransom and Fithrmann (above). I 3
L]
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Sub-family I:.[HUTFH! NINAE, Ransom, 1909. [ .

.
= Paruterinae, Fiahrmann, 1gos.,
- P - Mg L]

Sub-family «liagnosis : —Hypenolepididaé. Scolex usually
avmed, rarely without rostellum. A single (dquble in Stilesia
provisionally placed in the sub-family) set of geproductive organs
. in each segment.  Uterus :;i?n]:l-;- or double, with a single para-ute-
o . rine organ, or multtplg with several para-uterine organs, into which
*the eggs passein Jthe final stage of development of the segment.

Adult in birds and Amphibia. (S5fifesia in mammals).
Typewertus (—ef '.Trie."::';":.n‘;', Fiilirmaun  Igo0h, .

* . 1 .
a0 f Genus Metrﬂhaxthes, Ransom, Igoo, .

CE Generic -.]fﬂ:.::m:-:i.-i:-—P;u‘u‘wrillinan, Scolex unarmed, without
rostellum. Genital pores irrezularly alternate. (Genital canals pass
. o Setween dorsal and ventral longitudinal exgretory vessels and dorsal
“ of the nerve. Testicles rather nummerous (2o to 40) in posteriot
portion of segment. Uterus single in origin and consisting ,when
fully developed, of two spherical sacs touching in the median line
an?l more or less fused with one another, A ]JEL!‘&—I:IL:!'JIIIQ Orgas e
developing in front of the uterus, and into which the eggs pass,
becomes transtormed fnally into a spherical eg? capsule. Adult
in birds
Type-species :—Melroliasties lucida, Ransom, 1900,

-
- L]

. Metroliasthes lucida, Ransom, 1g00.
-
. o PLEV 2200 Gallus bankiva?  Angul, Orissa Vety, Asstt., Twenty-one
. {Igen). Angul, Orissa,  specimens.
: .
Our specimens sneasurgd 12 ems. long and 17 mm. broad.
Literature :—Ransom? 19035. -
- L]
Genus Nematotaenia, Liihe, 1899.

L]

Generic diagnosis:—Paruterininae. Scolex uharmed, without

- rostellum, Segmentation of strobila distinct only at posterior end. -

Strobila circular in cross section, Genital potes alternate. Geni-

tal canals pass dorsal of longitudinal excretosy vessels and nerves.

. Uterus horse-shoe shaped, disappears garly. Eggs, through the
action of nlmerops paga-uterisdie organs, become inclosed in egg
capsules, 3 or 4 in each capsule, Adult in Amphibia. gt

Type-species :—Tacnin dispar, Goeze, 1782, '

-

Nematotaenia dispar (Goeze 1§82) Liihe, 1g10. |

= *LEY aips P sp. Lugknow, Capt. I, H, Seswiirt, 1ALS,
p - (Toadpe

|
A few fragments are referred to this species with some hesita- J L
tion. Only one damaged scolex was available. The anterior
exfremity jvas unsegmented, and the worm was circular in cross i
y segtion. Segmentation, was distinct only towards the posterior .
: extremity, [The fragments in no case measured more than 7 mim.
» , ‘Literature:—Liihe, 1g10; Ransom, 1900,
-
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. . Family ICHTHYOTAENIIDAE, Ayiola, 1800. _

Head with four nnarmed suckers. Genitalia as in other l'egra-
phyllidae. "The utérus does ngt open to thé exterior by a
pore. The openjngs of the cirrus and vagina are situated ‘at the
side. Yolk-glands gouble, situated laterally and consisting of
numerous follicles. Ovary situated befiind the shell gland. Adult

in reptiles and birds. Bo

-

Genus Ichthyotaenia, Lonn,, IHEJ_F. E

- . F

Scotex arnred witlf feur suckers and glten a fifth apictal sucker.
(Genital pores marginal, frregularly alternate. Testes®uumerous.
The vagina forms coils at the posterior margin of tfe proglottides
in the middle, which replace a receptaculum seminis’ Parasitic in

fishes, birds and reptiles. .
Ichthyotaenia (Acanthotaenia) nilotica, Beddard, 1913, *®
BV noas Vargwis bengalens’s. Balugaon, T, Southwell.  Numcrous

Chrissa. specimeps.

el
s » QDur specimens agree in every detail wish the excellent descrip-
tion given by Bgddard of this specics in the P.Z.S., London,
March 1913, and to this paper the reader is referred for a rh*-,cuf-‘--
sion of the relationship of the genus,

The lizard was caught hear a small freshwater ditch 8 miles
* horth of Balugaon, and about 3 miles from the west shore of 1]1{-
Chilka lake. ;

Ichthyotaenia (Proteocephalus) pus;ll‘us Ward, 19710, "

ZEV B2l Cpisl tovomgr wantaycush. L LLL-lLumwhnnl, H: B, Ward.
Ontano, Canada.

-
One 5,1:::3!:1111E'u‘I nanfed and presented by Professor H. B. Ward

« ‘of the Unlvegsitw of Illinois.
Literature :—Beitedict, 1900 ; (ieorge La Rue, 1909 ; George

La Rue, 1911; Johnstone, 19ir; Beddard, 1913.

Ichth}rotazma.[Pmteccephalua) ambloplitis LLeu:h 1857)
Benedict, 100,

LEN tarel Stomach of dmis  Put-in-Bay, Ohio, H. B, Ward.
calou. o LlsA,
Two specimens, |1a|ned and presented by Professor H. B. Ward
of the University of Illinols.
» Literature *=—Benedict, 1qg00 ; George ?a Riue, 1q90%;: Geolgs
La Rue, IQII; ]ohnst:me. 1911 ; Beddard, 1g13.

Considerable confusion exists with reference to many of the
genera included in the family Ichthyotaeniidae, Areola 1399 Tt
is not proposed in th® present paper atte:hptmg to review tlhe
anatomical relationships of the wvarious genera 1 question.

Details relating thereto are,given in the papers cited.e T.a Rue



L]
. : . .
- "
L]
- -

- . . 5
- A . i X .
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-
{1g11), as a result of a *prolonged investigation of the &hree

L] L] F.ow & 3
senera  Profyocephalus, Weinland, Ielithyvotaenia, Lounberg, and * .«

Tetmacatvlus, Monticelli, stated that ** the genera Profeoceplialus,

Weinland, and 'z're'rrf.'_x'nm.-r.'..r'.rx Lonnberg, -....: are synonyhs,
The fame Profeoceplatus, being the older shoukl be retained to
P N ATIRL :
r.L._:I!..,[l.llll. the species ™, . .

Unfortuately 1 have not the material before me for the

proper discussion ofethe question, and I have therefore left the

species in the *nominal genus to which they were referred by theit
authors, = =

e, . "ADDLENDUM, "

Professor glhert Hassall of the UTnited States Department of
Agriculture [Tfuwmr of Animal Industry) has called my attention
Lo certain remarks I made in my report °° On some Indian Cestodan,
Part 1" (Rec. Ind. "Mus., Vol. IX, Past V, Descember, 1913)
regarding the occurrence of certain cestode parasites in pasticular

liosts. -
e As a result®l have examined the material again and now
wish to make the following remarks and corrections, ..
.

Cysticercus cellulosae (pp. 292 and 293 of above paper).

I remarked upon the fact that ft was unusual to find this
larva in the muscles of Bos fawerns. The armature on the heade ®
led* me to the above identification. Professor Hassall, referring
to" this identification remarks that *° we have been in the habit of
detérmining the arm%d larval form in the sheep as a larval stage
of Tacnia solium {.e as {. cellulosac), but on closer examination
Dr. Ransom determined that it was an enirely different form,
and experiment proved this to be a fact. Pérhaps ...., you may
find that these forms represent new slznq:cics.” . : .

Unfortunately, I have heen unable to obtaln ascopy of Dr.
Ransom's paper (Occurrence of Cysficercus of Taenia solinm in
sheep. Amer. Ass. ddv. Se. N.Y., U.S. (73), June 19, 1908).
My material consists of three cwets only,  ‘Rhe further elucidation
of the exact nature of these larval forms will depend on my being
able to obtdin moge gnd fresh material.

I was in error with regard to the identification of Cysticercis
fasciolaris and C. pisiformis (page 292). The data with reference
to the above species should read as follows :—

L] [ ] -

.
* Hymenolepis mufrina (Duj., 1845) R. Blanchard, 1891,
LEN & N T Wus decowr= Caleutia? Lol & Aleock, TS,
tia.
. Ry .n;-" Mug pittus?  Labore, Punjab,  Pungals Civil Ve, Bept.
ZEN 2550 N history, .
* AEV 2335 Mus ratfit? Bechampiir Major Clayton Lane, LM.S.
. Bengral. "
VEV T s rattus T Caleonta. o Major R, Milne, [M.S,
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. Cysticercus fasciolaris, Rudolphi, 1808,
. : e T : e <
(Larval form of Tasnia erassteollis, Rudolpht, 1810)., o
SEEV wiIn [iver of W Awmrnivsar, Capt G| ”.':T'i-. LiMLS.
rinttis, Pungaly,

Large numbers of larval forms of L. fascrolaris were removed
from their evsts, The error arose in counsequence ol the above
A A = Ll -
two forms being mixed in the same bottle. o A .
-
Th}fsinusomﬂ sp., Ul'u.--h'[ll;_‘:,-lﬂ"ij. :
- - -
'he specimens referred to T. defininides on pag® 286 were °

two in fumber. One specimen consisted of a scolex and about
12 segments only; the other was a mature worm. *I'he measure-
ments of the latter were as follows:—

Entire length of worm B G 1 » .
Crreatest breadth 13 mimn, -
Lengrth of longest segment I mm.
Ereadth of head . Ig mm
-
3 Scolex unfrmed, Rostellumabsent., There was no neck. Tfe

suckers are four in number and symmetrical, They face slightly
jorward. Proglottides numerous and always much broader than
long throughout the entire length of the worm. The posterior
flap of each segment markedly overhangs the succeeding seg-
= inept both dorsally and ventrally. As I had only one complete
specimen, sections were not prepared, but I concluded [romean
examination of the external character that the specimen was T/tv,
\ sanosona aclintoides. .
| * A more careful examination whir:l; [ haye just made has,
however, eonclusively, proved that thesspecimen, although prob-
ably belonging to the genus Thysanosoma, does not agree with
. any known specieg of that genus.
- The follawing details have been definitely established : —
5 The head is unarmed, There are four symmetrical suckers
: directed slightly forward. There is no unsegmented portion suc-
ceeding the head, buf the neck,portion is flattened dorso-veu-
trally, The postgrior edge of each segment very markedly over-
laps the succeeding segment both dprsally and ventralky, but the
* o free edge of this flap is puckered or frilled afnd nof broken up
into fimbriaé. The gonads appear in the rith segment, on one
side only, and the genital pores are absolutely unilateral. Details
with reference to the repsoductive organs could not be made out
satisfactorily as,the material was badlv preserved, but sectionseof
~ the terminal segment led me to the definitesconzlusion that mang
J\' para-uterine organs were present surmunding small clusters of

o/ embryos. : :
It is clear that these characters d‘lstingulsh this worm both
from T.actinioides and from T. giardii. The only other knowp

-
species of this genus is 7. gambianum, Beddard (Contributions to
the anatomy and systematic arrangement of the Ces'qidea,.by
L] -
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F. E. Beddard, F.RS., L September 1911, London). «Our |
specimens qf;:wc with T, gambiamion in all the anatomical Ll-::_tn.ﬂ:-" LS
whidh T have been able to elucidate, particularly with reference to
the ugilateral genital pores, the sprobable presence of numerdus
para-uterine organs, the absence of armature on the head and the
ahsence of a *' neck.” At the same time, judgng from Beddard’s
figures, I ani’ of opinion that our specimens are not T. gambianm.
. Beddard’s, specitiens were from the Gambian Pouched Rat
(Cricelomys gambitnus). Our specimens are recorded as being
obtai 1ed from Khinoceros sowdaicus, but no locality or date is
e ziven, nor js the name of the collector Bnown. The abfence of
armature onthe head® the absence of a’neck, together with uni-
lateral genital mores and the presence of para-uterine organs leads
*me to place our specimens in the genus Thysenosoma, A determi-
gation of the species, will not be possible until more material is
* agailable, .
In view of the preceding facts, the details given on page 286
of my report (zide anfe) under ** Thysanosoma aclintoides, Diesing,

1845 "' should read as follows:— . »
Thysanosoma sp. =
LEV & in Firinoceros sondaions,
Literature :— Beddard, rg1r. 2 .
- L e
" LIEERATURE CITED.
L] L]
Beddard, V. l:‘..—{.:mitriinltimm to the Anatomy and systemati®
arrangement of the Cestoidea. VII. On six species ol
of tape-worms from reptiles, belonging to the genus f
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o As above, Comnmunication préliminaire. Pts. T and 2*
Lool. Anz., Leipzig. No 678, Vol zxv, pp. 560-575. e
] figs. 1-5; ®o. 681, Vol xxv, pp. 658-664, 1902, A
Diamare, V.—-Note su’ cestodi. Boll. Sue. Nat. Napoli, Ser. 1,
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f'*uhnnauu, O.—Centelh. Dakt Par. Intek., 1 Abt., Bd, XXXII, 1g0z,
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LI, MOTES ON ORIENTAL DRAGONELIES
[N THE INDIAN, MUSEUM.

No. 4.—THE GENUS PSEUDAGKION, .

By F.°F. LalDLaw, |

" . g - . L]

. 5 -
. Genus Pscudagriunr de Selys. 5
A genus showing the essential features of the dominant section .
of th: Agrioninae both as regards venation and in other respects.
It ranges from 5. Africa through the tropical regions of the old .
world to Australia (I can find no record for Ceylon). It is chara™
terizegl especially by the following characters : —
- (i) Extent of petiolation of the wing. Tilis ceases at ghe
.. level of the basal post-costal nesve; this latter lies at a
.‘w level between the first and second antenodal nerves,
s {ii) Presence of post-ocular spots, and by certain sexual char-
acters :—
. {#r) Pterostizmata of ill four wings of males alike,
** . (&) Shape of superior anal appendages of males.
. » (e Structure of hind margin of prothorax of female. i
(d) Absence of a spine on the ventral surface of the e'i_l,{h‘t

- abdominal segment of the female.

Morton has published admirable ficures of the anal append-
ages of three species, iz, P. decoraom (Ramb.), P. hypermelas, Selys,
and of P. Bidentatum, Morton (Trans. Fut. Soc. London, 1907, pl.

S o s 'lﬁll};ard.ttas figured the anal appendages of a male P.
. anstralasige, Selys, fram Queensland, the base of the wing of the
. °  same species, and the prothorax of the female of an allied form P,
- aureofrons, Tillvard, the latter exhibiting the characteristic generic
features (Proc. Linn. Soc. N.S. Wales, XN XVII, 3, pls. xlviii, xlix),
The anal appendages of "P. microcephalum (Ramb.)«have been
+ o figured by myself in a recent paper (Mem*Iid. Mus., V, p. 179).
In the Musetim collection examples of four Indian species are pre-
seryed. -
I give below a table ghich will, I hope, be of service in facili-
. tating the remgnitinn of the Indian species, 5 . .

! - - -
& ;, CHARACTERS OF MALES. 5

-
A, Abdominal segments 1-7 with Black or bronze black markings
i. Scgments 8, g, 1o black.
4. Thorax black with golive-coloured ante- -
humeral band, .r.ureriar anal appendage .
bifurcate in® profle, with a single large .
internal tooth ., o P Lvpermelas, Selym M
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Miorax bloe with HE '\.l,o\ |||||, on either -
sidle of, caring. tl iperior anal append- -
. o eipe Saloate in proble with a large -
v|||'“.| I%yi= |*-|||_._||_I|'- sthy Fobidembat e, WMrion.
grinents 8- bloe, U o black dor<alty,
Yarsum ol 1he Wil l.'\.|l| three  narrow -
black stepes.  Superior anal append-
apes. g5 long oz sepmed 10 marked
with white nternally oo % mifcroceplalim | Ramb, ).
z . f. Dorsum of thoraxesith three broocd black
& bands.  Superior anal appendapes unh
half as long as segment 10 oo P pustrofasiae, Selvs,
1 pments 8, 0, 1o |:I|l.“ .
A & ! l ppen lip and® head largely, blue, anal
. bordcreof segmenteio moderately exei-
. vate, spines on border very small. Su-
perior anfl appendages unequally bifur-
b |u|l]|||. hl; lk|~ ahove, whitish be-
lowe 5 lower pair truncate, much shorter
Z than upper |:-:I';I' % 2 e .""_'.-.".'.u.l'.'r.l.l,- |I|.{.1|-.'|||.r.
- 7 I.'|||1|'I' |:-|_| anel head |.'|!';-.'E_‘."|II'.'|F'|:_:'1.'-1:-1'| VAT
anal border of segment 1o deeply exca-
vate, beset with strong black spines, .
| ';:Ih._-" anal H|‘|‘|.l|.'|'ll.'|.|.:_{|_'- not bifurcate n :
profile. Lower pair nearly as long, "
pointed X v P rubeiceps, Selys.
. I3 \bdominal segments all blue oxeept g, x
which 15 black above Lo agurenm, Selys.

. To supply any key for discrimingtion between the females of
these species is a much more difficult matter, i
. In the first place the Museum material includes female Slﬁ!ci-

5 mens of two species only, viz, of P. microcephalum in some abun-
danee, and a solitary female of P. decornm. Secondly the females
of P. hypermelas gnd of P. bidatattom are quite unknown and
thirdly it is evide nt that characters which can be used for pur-

L poses of identification are much harder to find than in the case of
the males. -4 : : .

In a general way the female of P. azurcum can be contrasted” . .

- - with those of the other species that have been described by the
absence in it of any black markings on the jabdomen, which ac- .
cording to Selys is bluish |,hl{.u$ut}‘e} in colour, paler beneath,

- = The remaining species of which any account is available all
have black markings on the abdomen oh segmenfs 1-9.
P. microcephdiufe has the p-;:u-t -ocular spots of a fairly bright ,
blue colour with blue on the thorax, * P. decoriem, which is a rather
= larger insect, has green post-ocular spots and the ground colour of
tlie thorax 1'5 distinctly green. That pf P. australasiae is also
= larger thag P. migrocephalm and according to Selys the black .
. marks on segments 8 aud g are more extensive that in the smaller® )‘
*species.
Lastly P. rubriceft is described as having the upper lip of an 2
. orange colour, the rest of the head yellowish with blue post-ocu-
. lar spots, the tlmrm. arange yellow. &

L] - P ' 0
. I The sutures of these segments gre ringed with black.
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. P. australasiae] Selyg

P. wsteatesiae, Wirky, Cat. Odonata, p.83: Tillyard, ?I"'".'f'i"""'. Ser,
N5 Wales, XXXV, & P 4o ||!. xlwiil, ﬁg‘a. _"',,,;.-_'| 1 |||. <Jix, hyr. 13
Range /—India to ;";Uﬁtl';i]i:lf "
Recorded Statiquis *—Pulo Besaor (Selvs), Queensland (Selvs),
Cape York to National Park, N.S.W. 1T llvard). z .
The males of this svecies are exceedingly like those of P .
microcepha'iom, The buill is a trifle more rgbust than in that®
species, and the three black bauds of the thorax are much broader,
whilst the blagk markipg on segmeflit 10 af*the abdomen is mre
extensive. Examinationeof the anal appenlages of tjm males will .
facilitafe the distinction of the two species. .
I believe the Calcutta specimens can be furth® differentiated
from Australian forms by the characters of the anal appendages,
but have no specimens for comparison, Tillyard, loc. cif., describds
the superior anal :Lppén-.l:u_:e:s as having the upper lobe shorter
than the lower; in the Calcutta specimens both lobes appear equal
in lencth, whilst the lower appendages in the lafter seem to ms to
1 : *, he rather more conical and tapering. The specimens are, howefer,
A not in the best of condition and study of further material is neces-
. " sarv for a satisfactory determination of possible differences. A
priori 1 am inclined to expect the two forms to be moderately
= , distinct. .

«s . The Museum collection contains an old specimen of the male
labelled by Selys. I have founl alsn a sinzle male from Calentta,
amongst specimens of [schnura senegalensis, . o

Approximate dimensions : . .
o abdomen 3r-3z mm., higd-wing.21 mn.

L, g 2020 M., %, 21 mm.
- -

3 . .'P. microcephalum (Ramber).

i P, miecroecedlionkne, r{irh-.-. Cat. Odanate, p- 153 5-’.‘[_& s, Ann. Mus. Genova,
. (21 X, p. 83 (1801 Martin, Mission Pavie (sep.). p. 18; Ris, Areliv
F. Naturgescie., 1900, p. 198,
Range .—Ingia, -Eurnm, Tﬁukiuj Malaya to the Bismark
Archipelago. ‘ - .
K I have recently dealt with this species® * %/ fi}%}.‘ A
in an accofint of Odonata fopnd about I,l'-_ "ﬂ\ \
Lake Chilka in Orissa(Mem. Ind. Mus., [ f \ A -
V. p 178, 1915} In thg accompanying ' il
3 diagrammatic, text-figure I show the I )
‘;; ® colour pattern of the thorax of the e \ 1 l
: female viewed from above The dotted 3 8
areas are brown in colour, the unshaded * “3W‘“/j
spaces blue. The immature male bas AT
the same colouring ; in mature males the o
brown is entirely replaced by black on e, 1.—Darsum of thurdx .

the three stripes. of P, m rrmr'e,'p:m.l’f.'m o,

-
L] -

L
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P. microce Nmﬁ'rm-rl is vidently one of the commonest of

drl-‘nmhu n the low-lyving parts of Bengal.
“kmjmxuu ite dimensions:

=20 nufl.

, hind-wing 17-18 mm.

o .lh{'lu men 27

‘1-

? . 27-28 mm., 18-10 mm.
5 L]
L]
. P. decorum (Ramb.).
2 fecorum, Firby, Cat. Odo 153 ; Kruger, Stettin Eut., Zeit., 1805
P L1} Morton, | s . eeondon, 1007, P 307, @ xxiv. firs
= & N .
'|. " . - -
-_'._-Q,L.l'll.'l.|_l...-.| e, 2
e Calomiu (2220, Labolled by de Selys, .
I -{' ar Lake, Puri District li'|'||--.j_ Gev-15 |1I—I'iL'.
. Range ; —Peninsular India, Sumatra,
Recorded  Stalions :—Bombay  { Rambur), Deesa (Moarton),

»Soekranda, Sumatra (Kruger),

I'he adult male closely resembles the newlyv-emerged male of
the closely allied P. microceplialim in colour, so far as the shora-

cicgpattern is conderned.

- . . - ¥
Approximate dimewsions : .. P
o abdomen 28-30 mm., hind-wing g nm. o '
2 o 25-27 mm., o 18 mm. 5
' . o
P. rubriceps, Selvs. A0
Bornhriceps, Wirby, Cat. ifanata e 183 Hr'!:u'-.. Vitar. Wiz, Ercarast, b =
s p-833(15010). 3
L immatore, with laggal skin,  Museum Tank, Unlentia (#2507,
Range ;—India, Burmg, Java. % -
Recorded Stations .—Palon (Selys), ** India " (Selvs), ** Java '’ 1
L]

(Selys).

The specimen was preserved shortly after {-mur;_iim;, conse- |

-
fuently it is nuot possible to make any mem wtion .of ‘the wing *+  » '
characters. e
Fortunately the anal appendages are well shown. The E [
colouring of the thorax resemijes closely jhat of an immature '
P. decorum, In general the insect bhoth F
' as regargs colour and the atruuuru ol the
anal apper ndages is a typical Psendagrion, » ﬁ
Segments gufo of the ahdomen are {appa-
rently) blue; 8 would appear to have a l
longitudinal bromze hand dorsally, nare w-
ing in front. The upper, pair of anal ;
i sippendages are tinged with brown, the® } j
e 8 Y :"f!;"‘”'f"m'l‘:':’“ ’ lower pair are white, The curious series i
from the side obliquely. of 5 nes developed along the border of the
4 excavation of segment 10 are black (sec
o Lext-fiz 2). . %
Selys’ accounts of the colouring of the abdgmen are contra ’
uhr:tury Jn® the sviiopsis he states l'll. it segment 1o o8 hlack
. |
» . J I A » t!
- L]
- - "
- 5 L]
2 l' . i - .
= . .
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. abowe; in the “ Odonafes de Birmanfe’ that segments 8-10 age
* light blue. The present specimen is too voung to n-'Lm‘.x' colours
satisfactorily, but sp far as one can judge segment 10 15 b, ®
* The larval skin, which is lacking the gill lamellae, shows a close
general resemblance to that of P. microcephalim described by me

Approximate dimensions:

- + o L
o abdomen 29 mum., hind-wing 18320 mm.

2 o CEEOMML M-20 nym,
- L
L]
p - F. E:Lidentdtum,'Z‘I.E:JrEuu,' a .
L
diglenraticm Morton. M Ent. Soe. Londol, 107, p o Pl X3y, =
e
; - s . .'l
Recorded Stations :—Deesa, Gujerat.
Dimensions: & abdomen 2375 mm., hilul-wiug 10°5 mm. o
. @
P. hypermelas, Selys.
L]
5 s, Kirhy, Cat don 153 Kruget, Sfetiin Zerd
5 L] ¥ A p . L)
» p. 110 Morcton, frens. Eat. Sor, Londen, 1907, p. xRV,
LR = ]
x L)= I,
o
A= Range /—India, Sumatra.
Recorded Stalions :—Deesa (Morfon), Sambong, Sumatia
- St T &
- Approximate dimensions: o ahdomen 15-18 mm., hind-wing
: 24526 mm. .
L]
P. azureum, Selys, .
x Poasrenm Selys, dwa, Wus, Giewopm, 12 ‘\'.. PP Shedya1dgt).
L]
x Range —Burma,
Recorded Stations :—Karin Hills in June; Cobapo in Septem-
i 2 ]
. = "bet [Selys). =
A Dimensibns: - abdomen 30-36 mm., hind-wing 21-25 mm.
p = = = 36 mm , - 23 mm.
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5 [ BRIEPORT OGN A k.‘ti].].rﬂk:’i‘LOl\' OF .
MR LTS CAR EROMNM THE C E‘JCE-I EMs A ND
. *ENN'CR BACKWATERS. _°*
! - l‘ .
By H. B. Priuston. P25 o
‘ L]
Class GASTROIODA." :
o Order OPISTHOBRANCHIATA,
. = Suborder TECTIBRANCHIATA. .
- .
i e a Family TORNATINIDAE.
-
o Retusa estriata (Preston).
L]
AL ) e Darle Meewo X, 194, e 3035 (a5 Taraaiina).
. » Cochin backwater, near Ernakulam (F. H. Gravely). ’
Mr. T. Iredale having pointed out to the author that the
pname * Tornatina ™ is antedated by Refusa) the latter must %take
precedence. 0 .
. .
Ketusa ennurensis, sp. n.
W it Shell evlindr#cal, whitish in the median part, painted with a
i broad pale red band above, and
5 = having the base also painted red,
but of a deeper hue'than that on
the upper part of theshell, sculps
tured throughout with fine, closely
set, revolving striae which the mi-»
croscope reveals to be also of a red-
dish colour, transversely marked
with ‘microscopic growth strise ; FFrG. 1, 1o, — Ketusa ennnrensis,
- apex deeply sunken; dblumella sp.n. X 4.
«margin white, polished, calloused. Fig. gb— " do., seulptue,
- sloping, scarcely curved ; labrum % Ha
: acute, slightly inwardly bent over 4
the aperture in the lower median part ; aperture narrow, straight-
ish, broadening above and especially below ; interiar of shell
. tinged with lilac. ¥ : .
Alt, 575, diamn. 2°25 mm, .
Hab.—Ennur backwatep, Madras. = 252l
L] . . % ot . .
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28 Records of the Fndian Musecitm, [Vor. =41,
- . L]
L]
- : -
. Order PROSOBRANCHIAT. .
-
s Suborder PECTINIBRANCHIATA, . »
L]
L]
= Family NASSIDAE. .
-
= MNassa denegabilis, Preston,
. Rty find ;_.r_...; e AN TVTRW P 2G7=205,
Ennur bhackwater, _‘-.l.mra_.u.; Cechin bhackwater, near Erna
kulam. - : * i : :
" ‘. Massa kieneri, Desh. "
Moll, Ii@ianrboi, 1803, p. 129
Cochin backwater, near Ernakulam ; a single voung specimen
. H. Gravely) .
. =

Massa orissagnsis,! Preston var. ennurensis, var.

* Shell thtt(r]uf' !nrm the tvpe in its much larger %ize, it ]mvuq:,.
6 whorls, and in 1ts more exag-
geratedly fusiborm shape, more-

‘.lI' over both the eanal and aper-
e E tuse are NArrower.
\ Alt. 10'25, diam. maj, 4544
. ; diam. min. 4 mm.
o .8
. e Aperture ; alt. 4'25, diam.
. . 2 mm.
i x Halb, — Ennur backwater®
] . Madras (Type); Canal near
Vi, 3. —Nasin .I_,-_l.'\-\||'1.ﬂ.'.-\.|'.\ I.';.|.|:.. SR 1- Chiﬂﬁlig].mttﬂ. l!L'I.t'SkiTts of
o i EHELS, HII‘-I:ll']IIlI'lIJ'.ir;: Calcutta (a, single .Hpecimcn_ .
X b 0111}'}. . s "
* -
-
Alectrion unicolorata, Kiener,
Monog. Fuceinnm, p. 0o, pl. xin, fig. G, £
- -
Cochin’backwatgr, near Esnakulam ; a single voung specimen
(¥. H. Gravely). 2 3 LA
-
- Nassodonta insignis, H. Ad.
Prov. Zool. Nee, Londei, 1800, p. 445, *®
-
* Cochift backwater, Jear Ernakulam (F. H, Gravely). .
. In the Proc. Malac, soc. London, vol, I, 1895, pp. 257-258, ke
Mr Edgar A. Smith doubted the validity of the genus Nassodonta,
this view however the author is unable to accept, hence its rein-
statementsin the present paper. F
L] M L
- o =
s . ¢ Rees Tnd Mz, X, o 200,
= -
- - L * . .
¥ -
. . L
-
2 .
I. . . -
- L] e



i. *
L . - L]
- - 4 - . -
’ & i L] " L4 *
’ lgh‘l.j H B, Presrox @ South Indian Moll wsei, 20
= " : Nassodonta gravelyi, sp.e. -

. Shell allied to N, insigndis, H. Ad,, with which it becuss,dwt
diflering frém that “species in it nar- #

rower form, external dark blackish
brown colour and igternal dark livid

violet tinge. o
; Alt, 75, diam. maj. 425, diam. |
g nn.. 1'5 mimi. -
Aperture: alt, 3°5, diam. 5 mm, \ i
Hal.—Cochin  backwater, ned * e {u.-l-'
Ernakulam; Tyvpe (F. H. Gravelv); ° . 3 .
Ennur bhckwater, Madras. ]
] At first sight this might be taken Ria --k'.r:u..’w.-.m s
tor a variety of N, fusignis, the author f -"I' o Xk '

has, however, been able to examine a L
tairly large series of both forms, and as they never seem to blen#
he is of opinion that the one above described is quite worthy of

specific rank. .
- - & -
. Family MURICIDAE.
o o Thais carinifera, Lamark.
-
Awsrn Vertébros, V11, 1822, p. 241.
- > Cochin backwater, near Ernakulam ; a single very immature
* specimen (F. H. Gravelv).
- " .‘
Family CERITHIIDAE.
L ] -
= Bittium gravelyi, sp. n.
[ ]
. Shell minute, fusiform, purplish-brown, encircled by a spiral
. band of a darker colonr; whorls
. b, spirally lirate,,not convex;
* suture impressed; columella ys
* . margin curved; labrlin acute, i
= vellowish;  aperture  sub-cir-
cular. . -
Alt. 2:25, diam. maj. I'25 3
-y - -
““Er]‘:‘} [H]]'lq i bagi. — Bt nig granelvl; spon, = &
<. Hab,—Cochin backwater, Fic. qo. o seulpture,
near Ernakulam (F. i, Gravaly). I
_Potamides (Tympamotonos) fluviatilis, Pot. and Mich.
: . l.'.-.'f. Mallade Lowai, p. 303 ple xxi, figs: 1026, : . ¢ =
* Cochin backwater, near Ernakulam (F. H, Gravely).
-
Family TIAriDaE, .
a i as L]
5 Tiara, (Platia) scabra {Miiller). 2
-
flest. Vern. “:. Pt A fas - Bucefwn o
Ennur backwater, .‘lfﬂ['riiﬂ. . .
L]
» . - y = 2 *
- -
L] L3
.
™ -
L] - -
- L]
-
L] ]
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Ennur backwater, Madras,

Shell*perforate, .:!]'l;lu.
-’

Hab.—Eunnuar backwate

shell small,

Ann. So
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-
sFamily LITTORINIDAE.

[_.itmrixm arboricola, Reeve,

L]
T PR R T B

oAt

. Family FOSSARIDAE.

L]

“Conradia cancellata, sp. n

turhinate,

in dead condition whitish;
whorls 4, tlee first two smooth, the
remainder cancellately seulptured with
spiral lirae crossed by slightly ob-
lique, transverse riblets, the last whorl
convex ; sutyre impressed; perfora-
tion narrow, smooth within ; eolumel-
la margin descending in a curve, lab-
rum continuous : aperture rather ob-
lique, ovate. . s

Alt. 3, diam. maj. 2°5, diam, min.
1°75 min, =

Aperture: alt, 1°25, diam. 1 mm.

r. Madrast

Family LITIOPIDAE, '

Alaba rectangulata,

Family RISsOI1Dak, .
-

Craven.

e. Mal. Belg. NCV1, 1850,

Ennur backwater, Madras. -

Iravadia funerea, sp. n.

ovately

L— T :.l.-.l'.l'ur_.f'.'r-::'r'-'.a.'. S

ilire,

3 W
sculpture,
% 16,

fusifogyn, covered. with a grayish-black

periostracym ; remgining whorls 3,
scylptured with coarse, spiral lirae
and showing traces of transverse stria-
tion: ssuture impressed; columella
margin vertically descending, dilfused
above intes a very restricted, well
defined, parietal callps which _tu|11-
it wth the upper margin of the
labrum : labrum acute, angled by
the terminations of the spiral lirae:
aperture slightly oblique, elliptical.

Alt. 275, dinm. maj. 2, diam. min.
1'25 min. .

« ff afn—-thm backwater, near Ernakulam
[ ]
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3 : Iravadia ennurensis, sp. J1. .

. Shell imperforate, small, cylindrically [u:ﬁfmn'l,' ine dgad
comdition wéllowish-twhite ; whorls 35, ‘e
sculptured with  regular, revolving 3
lirae crossed by fine, fransverse strine ; ==
suture impressed, finely lirate abowve ; =
columella margin slightly oblique, dil-
fused above into a thick, restricted
and well defined, parietal eallus which
unites it with the uppes margin of the
labrum ; labrum varicosely thickened ] gt -
behmmd, “outwardly i'u_-_x'l_'lll__-ql, angled Skl 51:'1'1 K‘I‘J 7
at each point of termination of the g, ;a.— “Wo.,  sculpture, ,
revolving lirae: aperture rather ob- i 18
lique. ovate, .

Alt. g, diam. maj. 175, diam. min, -5 mm. -

Aperture: alt, I, diam. 75 mm,

Hab.—Tianur backwater, Madras. 5

als Iravadia annandalei, #p. n.

. Shell allied tor T, ennurensis, but differing [rom that species in
its more slender form, more acute

B lirations and obsolete transverse striae,
» khese latter being only indistinetly
visible with the aid of the micro-
scope; the aperture moreover is much
smaller than in that species and the
Ihbrum is quite continuous, while it
is possessed of an extra whorl, making

6in all : AR alel
¥ i = o 1 O [ et i (113 il o B
. Alt. 3'75, diam. maj. '3, diam. : Al ‘:];’_“I’L";‘r’h

i, [°5 min. . ;] i, Sur.— i, sculpture,
- Aperture: alt, 1, diam, 5 mm. % 1,
Halb —Ennur backwater, Madras

(Type); Cochin backwater, near Iynakulam (F. H. Gravely).

Family HYDROBIIDAE. .
L] -

= : Stenothyra ,perpumila, '51}. 1

Shell perforate, minute, sﬁorti}' fusiform, semi-transparent, ==
polished, shining, milky white; whorls -
. 4. the last convex; suture well im- . ] . 5
: &yressed; umbificus narrow ; labrum . .
L continuous, opague white, a little \4
projecting in front; aperture almost " { 445)\
circular. N g
Alt. 15, diam. ‘75,mm. 2. P “(._J .
Hab.—Cochip backwater, near i :
Ernakulam (F. H. Gravely). < : ""'“'—'Sf;f“if_ﬁi”:{”"”"":"f""

1
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32 Sl Records of the Indian M usewm. [Vou. X1,

-
. = Family NATICIDAE. .

MNatica marochiensis, Gmeljn. ; .
- -
s 1 L Nai. P 3075, MNo. 15 .

Cachin backwater, near Emakolam (F. H. Gravely) ; Ennur

¥ backwater. Jladras (a singl® voung and dead specimen from each

- locality). .
- L] L]

* Family 'l‘LI[-.[-:1'51-;1.1_711_&15. .
. Varfesia rambhaensis (Preston). |
-
. Rec. T, Mus. X, 2014, 1. 207 (as Terchfmu).
Cochin baglcwater, near Ernakulam ; a single HE'IL\_IHJUI only
*(F. H. Gravely).
¢ The author is again indebted to Mr. T. Iredale for the above
ggneric rectification ; ‘the genus Fanesia was deseribed by A, Adams
in the Annals and Magazine of Natural Historv, ser. 3, vol. VIII,
1851, p. 242, in whose opiniﬂn it might be allied to Mesalie and
hege the prveut Writer is inclined to leave it; it certainly is far
removed from the Opisthobranch genera ;L!IIEIiI.E which it has founc”
a resting place in the British Museum collection.

!'

Syrnola attenuatas (A, Ad.). .

: : : : - : - L omw
. Sowerby, Thes, Conelia, 11, P8, plac Ixxi, hgr. 22, 1855 {rr.-. Celisens).

» Cochin backwater, near Ernakulam : a single dead and wbrn
speaimen (F. H. Graggly).

- ™ L
Pyrgulida humilis {L"m'ﬁtun]. .

Fourn Malac, X 11, 1905, P- L, '|}| i, I'ik anfas Pyp mu'n?'r"frr{”;l.'r.uﬁu"rrl I
eee dad. Mus. X1, 1015, pp. 204-205 as Her HrH.Ifrr} . =
Cochin backwater, near Ernakulam (F. M. Gravely). .
Mr. T'. Iredale has again kindly assisged the author to a

correction of former errors, 110 having very rightly pointed out

thut the present species shmllﬂ not remain in the genus Mormula

but should be removed to Pyrgulina.

£ var. chilkaens!s (Preston). : ;

Reeo Tud, Muso X1, 1015, pe 205 (as Momala),

. " Cochift backwater, near Ernakulam; found wwith the type, : .
- o from (F. H. Gravelv).

* Family NERITIDAE.

. Theodoxus sowerbyana (Recluz).
- -
Froc, Zool, Soc. Ldndon, 1842, p.o 174, 3

A . Enngr hackwater. Madras.
. 1 8 -
= * . i - L] -
= L]
L] - 4 4
L - - .
[ 3 i a
' -
L] L]
L] L ]
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L] . -
Septaria crepidularid, L[lll}:lﬂ:k,
Ancws Fertay M1, o2, 1822, =

« Cochin’backwater, near Ernakulam (F. H. Gravely).
i "
« Family TROCHIDAE.
-
L

Solariella deliciosa, sp. n.

-
Shell small, rather depressedly conic, pak bYownish-green,
somewhat iridescent above,
highly so on the base; whorls
4, carinately angled above, the
last wolution also strongly
carinate at the periphery, the
upper carination being tuber-
cled throughout, sculptured
with very minute and closely-
set miproscopic, oblique, trans-
verse striae ; suture impressed ;
“umbilicus ornamented round oo e doriiocs
its margin with a broad ridge sp. n. X 6. :
crossed by reguldr transverse
costulae, moderately wide; columella margin rather sharply
curved, outwardly expanded above into a white wing-like projec-
= gion ; labrum acute, sharply angled at the base and at the point of
termination of the peripheral carina; aperture depressedly d{.w

mond shaped.
Alt 15, diam. maj. 3'25, diam. min, 2°78 mm. .
*  Aperture: alt. 125, diam. £ mm. , .

Hal.—Ennur backwater, Madras,

*Family CYCLOSTREMATIDAE.

- .

Cyclostrema micans, A. Ad.

Proc, Zool. Soc. Londan, 1850, p. 44
Ennur backwater *Madras. =

Class LAMELLIBRANCHIATA.
Order TETRABRANCHIATA.
Suberder OSTRACEA.
. ;2 Family OSTREIDAE., .
Ostrea madrasensis, sp, n.

This species may be compared to O. virginica, Gmel. (=
0. canadensis, Lk.) from the E Coast of N. America, it & however
of a straighter form and thinner texture® and is much more
foliaceous externally, the left valve is more conca®e and the
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u_'_r‘[{}.] H. B, Prisrox : South I'ndian Mollusca,
- -
= -
nner margins of both valves, as well 4s the gnuscular scars, are
a deep purplish-black colour, .
Long. x40, lat. 56°5 mm. = i
* Hab.—FEuanur backwater, Madras. .
Placuna placenta, «l.innaeus. i

Nyt Naf. od- 12, P
Ennur backwater

1154 (s Arwomia). o

‘om L
Suborder WM YTILA®EA.
o "

Family MvyTILIDAE,

Modiola taprobanensis, Preston,

Lty Meg, Nat, Hist, ser. 8, XV po 84y Lo
Ennur backwater, Madras,

.
. Suborder ARCACEA, 5
Family ARCIDAE. 3
E Arcasgranosa, Lin.
Syst, Nado ed, 12, p. 11425

Ennur backwater, Madras.

Arca (Fossularca) lactea, Lin.

ysts Nat. ed. 12, pootTgE: =
-
Ennur hackwater, Madras. .
. .
i - Suborder CONCHACEA,
L]
= Family VENERIDAE.
Meretrix casta, Chem.
Concdr, Cab. N1 |

§ . =
40, ph Xuxin, e 3900 (as enrs).
L]
Ennur backwater, Mhadras

kulam ; juvenile specimens (F. H. Gravelv), " °

-
Meretrix ovum, Hanley,
Proc ool clowdaw, 1845 pegt

Cochin h:u:']mﬂer near Ernakulam.

" i .
Meretrix zonaria, Lamk.
plwim s Fert, W1, po2og.
Ennur 'meLwnter Madras : Cochin I.raﬂkﬁaier

lam (voung specimens ﬂnh frnm both localities).

. Madras (a single very juvenile specimen).
L]

s; Lochin backwater *near Eina-

L]

= .
near Ernakn-
-
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L -
L - -

-
. Ghione imbricata, Sow.

.
Euanur backwater, Madras. *

-
. . Chione rtharmorata, Lamarck.
L . ol o=y o X
. . Anim. . Vert, WM, p. 261 (as Venws).
Cochin backwater, near Ernakwlam,
. - - & - ; A
' L]
. * Anommlocardia squambsa, Lin.

Syst. Nod®ed. 12, p. 1133

Ennur backwater, Madras (young specimens only).

Tapes turgida, Lamk.

y Anim, 5. Vert. VI, p. 355 (as Fenus).

Cochin backwater, snear Ernakulam. i

. Family CYRENIDAE.

Corbicula cochinensis, sp. n.

_ * Shell small, trigonal, covered generally and in type specirien ®

. . with a dark olive periostra-

fsfe%x ’ cum and showing traces of

= radiate painting; umbones

not very prominent; both

valves somewhat contracted

in the posterior median part” .

and coarsely and somewhat .
distagtly, concentrically
ridged towards the umbonal
region, the ridges becoming
fuddenly *finer and more
closely-set and continuing
thus to the margin ; dorsal
margin narrowly and strong-
Iy arched; ventral margin
gently, anteriorly rounded, .

‘i-"h,. 12, 1 .—Corbicula cochinensis sp. 1.
= L]

Fi. 126,— do., hinge, x g, contracted posteriorly ; pos-
y terior side steeply sloping
above, rounded below : anterior side also sloping above, rostrate
. below ; interior of she]l dark livid brownish-violet. 7
Long. 4, lat. 4 5 fhm. .
. Hab,—Tochin backwater, near Ernakulam. '

36 ; Records of the Indian Muscum, [VoL., Xd4T, )-(_'

e * ., y I '
. *hes. Conch, U, 1855, p. 715, ploelvi, hgs. 81, B2 ; -

% . elongated and very slightly _* i
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5 1916.] H. B. PrEsTON : South Indian Mollusca,

. The*colour of the shell varies from pgle yellowish-green in
certain specimens to the dark olive of the type, the ;mler. ::}:{:ci—
mens showing a number of narrow, transverse. radiate, reddish

or purple bands. .

37

u Velorita delicatula, sp. u.

-
Shell small, trigonal, dark olive gray; Both valves sculp-,
tured in the umbonal region et
with fine, distant, concentric ;
ridges which .suddemly be-
come much more serried and
numerous, continuing thus
throughout the remainder of
the shell; umbones small,
inwardly bent; dorsal mar-
gin sharply arched; ventral
margin slightly rounded, a
little contracted posteriorly ;
* apterior side Tather sharply
‘-. ; rounded ; posterior side slop-
. ing above, angutarly round-
ed and a little rostrate below,
= Long. 5, lat. 6 mm. _ T e
s« Hgh—Cochin  back-  ['10s. 13, 130.— Velorita delicatula,
water, mnear Ernakulam e Tib— I 3
(F. H. Gravelv). 5 : .

L] L]
. Family So LENIDAE.

L]
. Cultellus subellipticus, Dunk.
. : Proc. Kool Soc. London, 1561, p. 421,
L .
. Ennur backwates, Madras (two yvoung speciimens).

- Solen fongsi, Dunk.
FPraoe, Zool. .-‘.\I-.'l.'- Lowdod, 1861, P 419. &

. Cochin backwater, near Ernakulam ( i H. Gravely).

i Ordgr DIBRANCHIA.
. - Suborder LUCINACEY. .
v Family LUCINIDAE,,
Codokia fischeriana, Issel. .

2 Mal, del Mar, Rosso, 1869, p. 83. . *
Ennur backwater, Madras. z s
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L] > L]
-
. -
. Saborder TELLINAGEA. =
L]
L - q - R
. o= Family TELLIRIDAR. * i .
-
- 2 -
Tellina ennurensis, sp. n.
» - . - 4 i - - - '
g Shell small, ovate, whitish, faintly tinged with pink, irides-
= At ey cent, polished, shining, marked
Tt with line, concentric growth lines
et o and indistinct, closely-set, trans-
- ¥ e, verse strial, these latter being
- - Ll "
o e _ . only wigible with the aid of the
- . : ! microscope : umhbones small, not
. T prominent ; dorsal margin gently
| sloping anteriorly, rather steeply
' . e sloping posteriorly © ventral mar-
2 . Ll zin anteriorly, and in the median
e ting ensnvensic. - PArt, gently rounded, aLlittle
. coutracted posteriorly ; anterior ;
2 side rounded, somewhat produced ;»
posterior side shortly and bluntly rostrate.
Long. 4°75, lat. 7°25 mm. "
Hab.—Eunur backwater, Madras,
¥ e
= Tellina brunneo-flavida, sp. n.
L]
. Shell convex, rn_l'.';l_-r small, thin, roundly trigonal, pale
vellowish-brown :  both  wvalves
s sculptured with slightly distant,
3 concentric styine ; umbones small,
not very prominent : dorsal mar-
gin strongly aréhed, steeply des-*,
- cending on .both sides; wventral
= margin rounded, posteriorly exca-
vated ; anterior side rounded:
i *posterior side bluntly and abrupt:
e S / Iy rostrate, afgled f[rom the
e S T * umbone downward. A
AT S e TaS «Long. 7, lat. 7°5 mm.
Fres, 15, 15a—lellinn brigico- " Hab. — Ennur  backwater
- fanda, sp. n. % 3. - X
Madras.
L]
= . . = x
a s Family SCRORICULARIIDAE. h:b:
-
Theora opalina (Hinds).
- - p f
“ Prom Zool. See, Londew, 1843, p. 78 ias Nenera). !
- -
L] . i
> Ennur backwater,*Madras ; Cochin backwater, near Frnaku- |
lam (F. H. Gravely). _’
b " . X
= }
. . ™ - -
. - I
:
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Theora translucens, sp. &. »
Shell allied to T. fridescens (Hinds) ! from _ Hm l’luhm:m\\.
but'much smaller and of a trans- 4
parent vellowishwwhite colour, it _ '
having none of thes milky semi- , &= e
opaque appearance of that species ; e
it also differs in the somewhat e
more prominent concentric lines A
and in being of a generally nfore e
regularly oval «form, *lacking as JI . "’:5*.\3
it does, the posterior veatral ex- | i %
cavation and both the anterior e
and posterior dorsal curves of T. 16 .
iridescens. : I S RS | e Rl b
Long, 5, Lat, 8§25 mm. “spon. X 4 .
Hab.—Ennur backwater, Mad- .
ras.
fias - Suborder ANATINACEA .
L]
Family CUSPIDARIIDAE.
Cuspidaria annandalei, Preston.
v Sud. Mus, X1, 1915, p. 308,
Ennur backwater, Madras; Cochin backwater, near Ernaku-
lam (F. H. Gravely). :
L] -
. Cuspidaria cochinensis, sp., n.

bhell small, thin, oblong, grayish- wﬁ te, inequivalve, the left
valve being sl1g11l:1'. fhe smaller, both

walves finegly comcentrically striate ; ,,"T;h

* umbones small,” rather prominent : %@;ﬁ
dorsal margin sloping auteriorly in a P '

very slight curve and rather strongly s

curved and elongate pesteriorly ; wen- L fﬂ-?jr—ll

tral margin verw gently .and elon- by ==hidl
gatelv rounded; anterior side sharp. i __‘—-"'I;_I—_I--'

lv rounded ; posterior side prpduced, ks e St

“1Gs, 17, 17a.—Cuspidaria co-

strongly angled from the umbone LA o

downwards, Very abrupt‘!v and square-
ly truncate.

Long. I'5, kat. 3 mm.
Hab.—Cochin backwater, near Ernakulam (F. H. Gravelv).

.
1 Mroc Zeol Sec. Londoa, 1893, p. 78 (as Negera), -
.
_ -
e o . .
L -
- -
-
» " . .
-
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V. FOUR NEW, SPECIES OF AULACOBOLUS
POC. (DIPLOPODA: SPIROBOLIDAE)
‘ FROM INDIA. * ' g

L]
By F. SILVESTRI. =

-

The*gegus .1 wlacobolits was proposed by Pocock '* for Spirobo-
lis weroeeros, Poe., from Madras and up to the present comprises
in addition only Spirobolus thurstoni, Poc., also from Madras *
Mr. F. H. Gravely has sent me specimens of {wo species collected,
at Kavalai and Mr. L. Newton specimens of two more collected oy
the Pulney Hills. Examination of this material has shown that
the fdur species received by me are distinct among themselves
.and from the species named by Pocock, they are therefore des-
&ribed here as new. .

It is worthy,of record that the species of Aulacobolus are all
from Madras and South India, as are also the two species of
Eucentrobolus, Poc., a genus distinguished from Awlacobolus only

* . by the very strange sculpture of the body,
L]

Aulacobolus excellens, sp. n. .

. 2 Corpus niger capite, antennis pedibubque rubro-testaceis,
vel testaceo-latericiis. . "

Caput sulco mediano in fronte, inter anteunas, interrupto
instructum, sublaevizatum, striis tantum nonnullis transversis per

, faciem inferiorem® exaratum, clypei depressione laterali sat pro-
funda: oculi subrotupndi, ocellis c. 38 compositi; antennae (fig.
I, 3) accomodatae mandibularum stipites haud superantes. Col-
lum (fig. I, 1) margine antico ad oculorum latum externum
rotundatim vix producto, lateribus sat angustatis trunci segmenti
primi latera brevi*spatio haud attingentibus, angulo antico acuto,
rotundato, angulo postico exciso, obtuso, laterotundato, superficie
sublaevizata. ;-

Truncus. Segmentum prilnum lateribus quam colli latera
deorsum aliguantum magis productis, carinam longitudinalem
angulo antico acuto anlrorsum aliquantum vergente, postico
obtuso, margime infero integro formantibus; segmenti secufid)
latera ad segmenti praecedentis carinae libellam margine postico «
incrassato et retrorsum paullum producto; segmenta cetera cylin-
dracea. Segmentorum omnium praezona sublaevigata, vix coria-
ria tantum subtus et postice sub poris strii.s nonnullis sinstructa,

L] -

U dwa. Mag, Nat, Hist, 070 X11 {1903} = -
-
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metazona  gradatim _m:mi.::' elevata ita ut segmentorum marge
posticus supra segmenti sequentis praezonam aliquantum altior
sit,*pdfrum coriagia et longe sub poris longitudinaliter striata;
% & " -
sutura, ut linea Yenuis, supra peros evanescens, manifesta est;
pori magni; sterna transverse et profunde strizta. Segmentum
pracanale (fig. I, 2) in pragessum longum, gradatim attenuatum,
2 aliquantum *arcuatum (convexitate supera), acutum, wvalvulas
a L] " 3 =
saniales spatio longo superantem productum. Lamina infraanalis
¥ - -, s E .
lata, brevis. Valvulae anales marginibus bene compressis, depres-
sione praemarginali garva,
5 Pedes (fig. 1,°5-7) sat longi et crassinsculi, imgue terminali
longo. . ol : g
- .'
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Fro. L—Aulacobolus excellens : 1. corporis pars wntica lateraliter inspecta;
2, ejusdem Pars postica; 3. antenna; 4. hypostoma ; 5. pedes primi paris; b,
. LKI‘L{L'.‘- n_n,'-:nurl: paris; 7. pes seoment® decimi: A, lamina ventralis; 5. pera
LI TALica., - - i
L i
- - -
-

Segmentorum numerus 51-54.
Long. corp. 160 mm., lat. 12, long. antennarum 8, pedum

paris decimi g. . .
* o Cospus quam idem feminae parum magis attenuatum i
.Jedibus parum longioribus et crassioribus et articulo sexto soleato.” ‘L .‘
Organum copulativum vide fig. II.
: g‘tf&fnbﬂm.-—(?mhin State: Kavalai, 1300-3000 ft. (F. H. Gravely
edit), >
» Observatio.—Speces haec caudae forma ad Awulac. wroceros .

(Poc.) proxiyma est, sed magnitudine, sculptura .t metazonarum
5 Jorma, fagillime distinguenda.

-
.
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: .
Aulacobolus gravelyi, sp. a. 0 .
-
2 Corpus niger. capite, antennis 1“'!.!“!!.151[“1.; rubro-testachis
vel latericiis. ’ -
Caput laevigatum, medium suleo subeontinuo (tantum inter
antennas subevanescente exaratum), dypei depressione laterali
-
-
L]
L]
-
L]

'3 \H""',_f ...-\-_'\-\..“_‘_‘_._l_‘_",u-"'_.'._.__ _)

FiG: ll—dulacobolis excellens : 1. organi copulalivi par aniicum antice
mspectum ;2 idem postice inspectum ;3. organi copulativi paris postici dimidia
pars & latere externo inspecta; %. eadem a latere interno inspecta; 5. ejusdem
pars cum pseudoflagello magis ampliata - . lamina ventralis; B, pedum ars-
oBlus baszalis : C. arnculos secundus @ F. pseudoflagelln ¢ 80 pera stigmatica.

parva; oculi ocellis e 32, longitudinaliter %-seriatis compositi :
antennae (fig. III, 3) breves, accomodatae stipitum mgndibula~
rum apicem haud superantes. Collum (fig. I, 1) margine anticqg
ad oculorum latera externa paullum convexo, lateripus trunci
segmenti primi latera brevi spatio haud attingentibus, angustatis | 4
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¢t postice aliquantym mayis quam antice rotundatis, superficie
laevigata., *

. %rum:us. Segmentum primum lateribus quam- colli lafera
deorgum aliquantum magis prbductis, carinam longitudinalem
margine integro formantibus, angulo antico actto, antrorsum et
deorsum aliquantum prodacto; segmenti setundi latera ad sep-
menti praefedentis carinae libellam incrassata et retrorsum paullum

» producta; segmenta cetera cylindracea. Segmentorum omnium

praezona supra pororum libellam, longitudinaliter et creberrime
striata, -_-;uh pororumt libella. vix coriaria, mesozona supra poros
punctis pagvis imfiressa ssub poris oblique striata, ‘metazona laevi-
gata, pone®poros vik striata, longe Sub poris longitwdinaliter

-

FiG. Ul—d wlacobolus graselvs - 1. corporis pafs antica lareraliter inspecta |
x ._-ju-.dem pars p(u,ﬁ-_‘n; 2. ANTENTA; 4. ]'.u:ticr- -.u.';:upLIi FI:'!.I'i.\'-: 5. pes -il.:_:1'I1‘-l:‘_t11i
decimi; 6. organi copulativi par anticum antice inspectum ;7. idem postice
inspectum ; &, organi copulativi parig postici dimidia pars a latere exierno in-
specta s 0. ejusdem pars apicalis magis ﬂ!1|]:h.‘1[;'-l: litterae yt o fg. 11,
- - -
striata; pori magni; sterna transverse et profunde striata. Seg
mentum praeanale (fig. III, 2) in processum sat longum, sub-
rectum , crassum, parum attenuatum, in apice obtusum productum,
valyulas anales spatio sat longo supfrans. Lamina infraanalis
brlevis, lata, postice vix arcuata. Valvulae anales anarginibus cony;
« pressis praesertim posfice, depressione praemarginali sat evoluta,
Pedes (fig. 11T, 455) hreves, parum crassi.
Segmentorum numerus 571.
Long. corp. I20 mm., lat, 11, long. antennarum 6, pedum
paris decimi 6 5. P
o Corpus quam idem feminae parum magis attenuatum;
« pedes alkuantum crassiores, articulo sexto soleato.
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Organum copulativam vide fig. IIT= 6-9.
Habitat.—Cochin State: Kavalai, 1300-3dbo ft. (I, H. Gravely’,
cui species grato animo dicata est, legit). e
* Observatio.—Species haec a ,ceteris omnibuds mihi notis seg-
mentorum numero, metazonis haud eclevatis, laevigatis, drgani
copulativi forma distinctissima est.

Aulacobolus newtoni, sp.,n*
¢ Corpus nigrescens capite et antennis latericiis, pedibus

rufescentibus vel fulvoferrugineis. « « .
L]

\\ -_.q/;;hrf

. ; i
Wi s

Fic. IV.—Anlacobolus newtoni: 1. Eor]}nri.a pars antica lateraliter inspecta ;

cjusdem pars poftica; 3. amtenna; 4. pedes sccundi paris; 5. pes paris
decimi; 6. organi copulativi par anticum antice inspectum; 7. idem poslice in-

= spectum ; 8. organi copulativi paris pestici dimidia pars a latere exlerno inspecta;
. ejusdem pars apicalis magis amplfta ; 10, maris pes segmenti decimi: litterae
ut in fig. I1.

i Caput totum minute et sat crebre punctatum, ger facigm

3 Mediam ab antennarum libella ad labrum sulcatum et transverse
_x' striatum, vertice sulco sat profundo; clypei depressione laterali
parum profunda; oculi ocellis c. 35, longttudinaliter 7-seriatis,

instructi; antennae (fig. IV, 3) breviores, accomodatae apicem
mandibularum stipitum haud superantes. . Collum (fig. IV, 1)

pone oculorum marginem externum paullufn emarginatum et a
hoc puncto usque ad angulum externum linea pdstmargipali
- (] - -
- L]
L] 2 L]
L L]
-
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perparva 51:~«1.1L1Lt11.[|11 affgulis lateralibus lmstim_ gquam antice
niagis excisis et rotundatis, aupuﬁcm leviter coriaria. ®iw
* ‘Prunlus. bEﬂ'mPutum primum lateribus quam, colli latera
deorsum aliqu: fntum magis productis, carinam longitudindlem
fornfantibus angulo antico acutm ﬂntrnrsum et» deorsum aliquan-
tum producto; segmenti, secundi latera ad segmenti praeceden-
tis carinaedibellam deorsum et retrorsum vix producta, segmenta
cetera cylindraced ; seamentorum omninm pragzona supra pororum
libellam longftudinaliter striata, -.11h pororum libella sublaevigata,
vix oblique striata, jnesozona, pundtato rugosa, sub poris gradatim
magis distincte :uhl:qm gtriata metazona rfuam mesozona paullum
magis eleVeota coriaria pone poros longitudinaliter sulcatp et longe
sub pororum Jibellam longitudinaliter striata; pori magni; sternn
transverse stfyiata. Segmentum praeanale (fig. IV, 2) in proces-
sum sat longum, erassivsculum, paullum areuatum (convexitate
*supera), in apice obtusum, valvulas anales spatio parvo superan-
®tem productum. Lamina infraanalis brevis, lata, postice subrecte
truncata. Valvulae anales sat longae, marginibus, postice quam
antice magis compressis, depressione praemarginali sat magna.
FPedes (fig, IV, 5) pbreves, sat tenues, ungue longo. i
Segmentorum numerns 49.
Long. corp. %0 mm., lat. 7°6, long. antenflarum 3-80, pedum * *
segmenti decimi 4°70.
o Corpus quam idem feminae aliquantum longius (ad go ,
mu.) ek angustivg (ad 72 mm ) metazonis param magis clevaths®
et* sutura profundiore. Pedes (fig. IV, 1) aliquantum longiores .
el crassiores, articulo sexto bene soleato.
* Organum copulhtivum vide fig. IV, 6-¢.
Hahitat —Vicinity of Kodaikanal, Pulney Hills, so00-7000
it. (L. Newfon, cui specie$ grato animo dicata est, legit).
Ohseraatio. —‘-?.]wu:iu:q haec ad Awl. thidrsioni (Poc.) proxima
est, sed corporis ch]plu ra et organi eupuhtn'i forma saltem - *
distineta est, 3

Aulacobolus variolosus, =sp. n. {

2 Corpus 11|"rn-l:a'-11'1nm_1111 L_:L[nt{' et antenpis latericiis, pedi-
hus rubrotestaceis,

Caput ver ie Sull collo obtecto, faciei superficie coriaria et »
media parum lenge ab antennarum®libella ad labrum sulco grada-
tim magis manifesto sulcata, verticis sulco sat profundo, clypei ;
depressione laterali sat profunda; oguli sat magni, subovales, |
ogllis c.¢30, longitudinaliter 7-seriatis, compositi; antennae (fig. * '
a2 hrevlores accemodatae mandibularum ‘itlpltllﬂl apice:'h e
haud superantes. Collum (fig. V, 1) magnum, lateraliter inspec- }‘ !
tum mandibularum stipites omnino ubtegeus marglne antico pone
oeulos parum  sinuato, margine antico laterali quam postico
laterali multo magis nxcrm, rotundato, angulo laterali acuto,
mtundam tTl:Il'ICl segimenti primi marginem inferum parvo spatm
hapd atUurrente superficie tota punctata et parum rugosa.
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- Iruncus.  Segmentum primum «ateribus latis quam colli
L latera deorsum parum magis productis, carfuam loygitudinalet

formantibus 'm“uln antico acuto antrorsum et deorsutn 1Er|u.mv
tum ]31'01111'.‘1:{:, margine infero, obtuse 3-5 déntato; segmenti
secundi latera ad, segmenti praccedentis carinae libellam dersum
- et retrorsum vix pgoducta; segmenta cetera cylindracea, Seg-
mentorum UI"H{“'III IJI{I.I_'?.GIII:'[ li‘K'itL"F .“'11.'["‘“'[“'[1 Mesorona Supra ]'H.'.r]'l:ﬁ.‘i
corfaria-reticulata, sub poris oblique striulatas metazona quam
mesozona aliguantum magis elevata, variolosa, pbne poros pro- -
L]

P, Vi—dwlacobolis vartelosus: Y. corporis pars antica lateraliter -
Speita: 2, ejusdem s poslica; 3. anichna; 4. p eles pers secundi |5, pes
AT decimit s 0. |||:'1r;:||:'|| (a} L|]|,|_.:||'l.-| |r|| anticum anlice s |_h.|1IM'|I. .T. et pl:l'hi'il'l'
» inspectutn; & organi copulativi paris pestici dimidia garsex latere exrerng in-

. sprata oo ejusdem pars distalis madSs amplinta: lifterie ut in fg 11,

funde suleata et longe subyporis longitudinaliter profunde striata;

pori magni, sterna segmenti 5emnd| (fig. V, 4} infra trigngularjter

*sroducta, sterna coalita transverse striata. « Segmentum pracauale
"\‘ (fiz. V, 2) in processum sat longum, crassum, paullum arcuatum ®
(convexitate supera) in apice obtusum #alvulas anales spatio
parvo superantem, productum. Lamina infraanalis brevis, lata,
postice subrecte truncata. Valvuiae mnles.punctatm: umrgmlhus

-
parfem posticam versus gradatim magis cofpressis c:t clepmssmue
pragmarginali bene evoluta. % =
L]
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Pedes (fig. V, 4-5) broves, sat tenues.
Segmeytorum Mimerus 45.
e Isong® corp. 85 mm., lat. g, long. uutcmmrmu 4'30, pedum
-cmnct1u decimeb 25. .
#r Corpus quam idem feminae paullo angystius pedibus ali-
quantum robustioribus et lougmnhuq articulp sexto soleato.
Organum copulativani vide fig. V, 6-9.
Habitat.—Visinjty of RucLuLLuﬂ] Pulney Hills, s000-7000 ft.
(L. Newton legit).
Observatio.—Species haec ad A, newtoni, Silv. proxima est,
sed colli forma, CRTporis scuﬁatum et He“ml.rutc:lrum, numero, cauda
crassiore, hec [1011 un__'l.m copulativi fortaa facile dﬁtm"uenrh est,

-
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VI. ON THE HYDROZQON CAMPANU-
LINA CEYLONENSIS (BROWNE),
L]
By R. E. Lrovp, M.B., D.Sc., Major, 1.M.S., Pyofessor of Biology,
Medical College, Bengal, and N, ANpanparng, D.Sc., F.A. 8.5,
* Superintendent, Indian A useif. >

I.—THE SvsTEMATIC POSITION AND SYNONYME OF THE
SPECIES,
.

By N, ANNANDALE. =

The medusa of this species was described !1}"Ernwue' in Tgo3

. under the name I'rene ceylonensis, while the hydroid was discovered

br myseli*in 1906. Ina recent paper® [ have referred the species

to the genus Campanulina, van Beneden, and this attribution is

fully borne out by a detailed examination since made of the living
hvdranth.

Medusae that agree, so far as structure is concerned, in every
tespect with Browne’s figures and description of I. cevlonensis
have made their appearance in great numbers in a canal of brack-
ish water in Calcutta in July, 1915, the water having, at the place
gud time at which specimens were taken, a specific gravity of
1'0085 (the reading corrected to a standfrd temperature of 15°C)),
and no great difficulty has been experienced in rearing voung
colenies of hydroids in a bell jar, The development is rapid.
Medusae were pladed in the bell-jar, which was filled with water
from the canal, on July s5th; on July 7th numerous planulae and
single minute hydranths, many of which had attached themselves
to the cast skins of Copepods, were found, with intervening
stages; while two days later yourfz colonies were obscrved with a
single perfect hydtanth andea short rhizome bearing at, least two
hydranth-buds, The buds had the capitute form of those of
C. acuminata (Alder) as figured by Hincks.* The hydranth figured
here was sketched from life on July roth, by Babu D. N, Bagzchi;
only the part exserted from the hydrotheca is shown. The columu
was capable of great elonZation, but the tentacles seeiped to be
less extensile than in the adult and the wljole organism was less
sensitive,

-

L Ree. Ind. Mus., 1, p- 142, fig. 4 (1907). A
Mem. fud. dus., V. p. 105 (1915% =
Brit, Marine Hydroid Zoophyvies, pl. xxavii (1868, -

L In Herdman's Rep. Cevlon Pearl Fish., 1V, p. 140, pl. i, figs.@-11 {lgu_::].
-

-



L] ! »? - - i
50 = © Records of the Inidran Muscremn, [Vor. Xil, L\
L] . - 5 L]

This hvdranth, thougleimmature in several respects, already
eXhibits the, generic®characters of that of Campanulina, being 2
welbbesl at® the base of the tentacles, which are surrounded by .
regular circles of® nematocysts, gnd having a’short conical hypo-
stome¢’ The hydrothecae of the adult hydroid only differ from
those of more robust species of the genus in that each grows on a
short stalk-that arises diréetly from an adherent stolon while the
gonothecae closelystgsemble those of C. repens, Allman, in outline.

Major Llovd ! tells me that a short stem bearing a gonotheca as
well as a hydranth is sometimes prexluced and that more than one
medusa i= often peodliced in A ¥ingle gonotheca.

If it %s, necessary to place the maedusa as distinct from the
hydroid in a recognized genus, greater difficulty is expélrienced.
. lt agrees with Phortis, McCrady, and differs from Firene and

Tima, Eschscholtz, in not possessing marginal cirri, but the ten-

Fi6. 1.—Young hydranth of Companuling ceplonensis (highly magnificd).

tacles have a narrow longitudiml band of muscle on the velar sur-
fzce and the gonads are less restricked in posttion than in most
species of Phortis, thongh they do not until very fally ripe extend
along the manubrial peduncle asia Tima. On the whole, there-
fore the medusa may be said to cccupy a position intermediate
between Tima and Phortis, but to be nearer the authentic species
of the lajter, to which it should probably be assigned, as Meyer*
sugzests, = . .
The name Campanulina (1847) has priority over Phortis )
{1827) by ten years, {

! | regret that, as | agn about to leave India for some months, | have not
Heen able to read Majorslloyd's paper printed below,  He has, however, kindly .
informed me as to the resulis of his ohservations, and shown me his preparations.
o4 Medusae of the World, 11, p. 300 c1910).
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The only species of Phlortis, that 11‘143 bgen traced to its hy-
droid, if we except ** Irene cevionsnsis " is P. gibhusa (MeCr nll.} the
hfe—cxc]e of which was worked out by HmuL-. ”'l North "n.m.uu_.1
His description, which is brief and unaccompanicd by Rzures,
does not conform to Campannling in that it makes no mention of
an operculum to the hydrotheca or of @ webbing of the tentacles,
but both these points are difhenlt to detect Jnless attention is
specially directed to them and the general *conforymation of thee
colony is not unlike that of the species fouiid in the Gangetic
delta, ‘. "

Some of fhe medusae from Calentta lived®in mmi':..'it}r for a «
week, though all of ther had apparently® shed théir gonads at
least three days carlier. Those that remained odjve at the end
of the week were, as was shown by the asvimmetrical form of*
their bells and their feeble and irregular pulsations, in a degene;
rate condition, ‘They had, moreover, assumed completely thg
peculiarities regarded by Browne [op. cil., p. 141, pl. iii, figs. 12-
16) as diagnostic of his frene palkensis. When the gonads first
reach or approach maturity the tentacles alternate with sense-
sorgans round the margin of the bell; the former are capable of
great elongation and all are complete in structure; the otocysts
are small and each contains a single otolith or sometimes a pair ol
otoliths. The shedding of the sexual products appaiently takes
some days. ‘When it commences the gonads do not extend down
‘the manubrial peduncle, but as it proceeds and approaches cpm-
pletion they do so to some extent. Meanwhile considerable
changes take place on the margin of the bgll. Numerous agldi-
fional tentacles begin to hud out, but as a rule only the basal
bulb is completed aml the ﬁLu:.L,:H_ﬂus part is altogether abortive.
At the same time th::_niuu sts increase grE"Lt'.]y in size, becoming
three or four times as large as hitherto; the otoliths maltiply, so
_ethat there may Ife as many as eight in a single sense-organ, and
finally the whole structure divides into two otocysts. Details as
to the process of division have not yet been worked out either in
the cysts or in their contained concretions.

Thesze changes in the tentaclss and sense-organs prove that
Browne's two spécies, Irewe ceylonensis and Irene palkensis, are
identical, or rather that the latter represenis mesely a degenerat-
ing phase of the former, .

Before the sexual products are completely shed the upper
part of the bell often becomes constrictéd, the constriction involv-
ing not only the jelly but 8lso the upper part of the subumbrellar
¢avity. The teatacles then degenerate, ang finally both they and
the sense-organs disappear. The bell shrinks to a half or a third,
and finally to about a sixth of its original sige and at last ceascs
to pulsate. The manubrium, however, though also shrunken, still
exhibits languid movements, which pEl’ulSt for some dhys after
the complete disappearance of the margm structures and even

b Stuid. Biol. Lab. Foltn Heopline Uniz., 11, po 470 | m'?:;'p
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of the radial canals. Deatfl is thus extremely gradual,  All these
pninhts are ¢Jearly important in considering the systematic position = .
. 1o ik . 2 )
of any medusa Hl""" exhibits the slightest signs.of degeperacy.
" *
IL.—Iirr History oF THE HYDROID AND MEDUSA.
1 : By R. E. LLoYD.

-

In July 1815,Dr. Annandale informed me of the occurrence
of the Medusa, Trene cevionensis (Browne), in the brackish water of
a canal in the neiglibourhoot’ of Caleutta.and syggested that I
should enduire into its 1fe-history as his own observations on the
subject had to _be discontinued  He also kindly lent me & stained

. permanent preparation showing several planulae, some with bud-
ding hydroids and stolons. This preparation was made by Mr.
. H. Gravely from material gathered from the bottom of a glass
fowl in which a number of the medusae with ripe gonads had been
confined for observation.

About the smiddle of July, the medusae were pléntiful
throughout the canal so that 1 was able to obtain adarge number, »
varving in diameter ffom about z'5 mm. to 2°5 cm. By the end
of the month however none were to be found.s No doubt they :
were killed by the heavy monsoon rain, which greatly diminishes
the salinity of the water.

I was unsuccessful in again raising the planulae in captivity,
but was [ortunate in obtaining some colonies of the hydroid grow-
irfiy in the canal attached to stones. Some were kept a'ive for ten
days, affording goodeopportunity for oghservation. Several gono-
somes were obtaingd from, these colonies. These were stained and
mounted in Canada balsam. They show certain stages in the
development of the medusa, especially thesearly and late stages,
in a satisfactory manuer. ° b

The Hydroid Colony.

The hydroid was defined by Dr. Annandale from material
taken in brackish water at Pogt Canning, but as I had the oppor-
tunity of examining the living animal from dgy to day in the
laboratory®a few further remarks on its structure will be made.

The hydroid varies considerably in size Only the larger and .
older individuals can be discerned v the naked eve. The colony
as a whole is much less conspicuous than most hydroid colonies.
The stolon seldom divides, so that it és easy to strip off as much
astan inch from the substratum without meeting any outgrowths :

. cxcept the hydrothecte. The stolon however does occasionall® . j

branch, the growing point dividing in a simple dichotomous ks '
Imanner.
""" The woenosarc of the stolon has a different appearance from
ihe coenosare of the hydroid; due principally to the fact that the
endoderm gells of the stolon are granular and opaque while those

. , of *the lydroid are clear, vacuolated and much larger. The hy-
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« dreid is not set directly upon the stolon buwe upon short inter-.
. mediate branches which have the same structure as the sfolon. [ The
line pf attachment of the hydroid to these internmdiate hranches
is most conspicuous when the hvdroid is contracted, but & is
visible at all times as a sudden change in the character of the

endoderm cells, =
The intermediate branch as well as the hydroid lies in the
hydrothecae. N "
-
The Hydrotheea. o -

-

As a rule thie hvdrothgeae arise divectly from thl::.ru'*;i.-iarc of
the stolons Occasionally, however, they arisé from short lateral
hranches which are common to them and to a gonoshieca. They
measure *45 mm, by *15 mm. {danandale). They terminate in a
conical pointed operculmn consisting of a number of acute con- ,
verging projections of the perisarc which together closely resemble 4
the peristome of a moss capsule. The number of these processes
is about twelve but they are difficult to count owing to their

transparent delicacy. -

‘ 5 * *The method of the opening and closing®of the hydrotheca is

l ", » simple and effective, depending as it does upon the elasticity of
= the marginal projections and upon a slight upturning of their

. points. Because of their elasticity they tend to converge so that

* they are always in contact with the stalk of the hydroid even
when it is fully extended. At first sight it seems that in this cop-
dition the converging points would hinder the withdrawal of the
hvdrid by catching in rugosities projecting Jrom the surface of
the stalk during contraction, and it also seems likely that the
points would strangle the neck and so Yrevent” the entry of the
head into the theca. , Such possibilities are prevented by the
slight upturning of the points. The act of withdrawal is not
£hsy to ohserve. [ow degrees of magnification are insufficient for

- - the purpose, but when using the high power it is of course neces-

: sary to cover the object which causes immediate and lasting con-

traction of the hydroid. The difficulty was overcome by using an
ocular of very high power with a lo% power lens. Oecular No. 138
such as is supplied with Zefss' oil immersion lens comRined with

.an ohjective 2/3 in. focus gave good results. *A-portion of a colony
living undisturbed in a capsule nf water was thus magnified about
200 times so that the act of withdrawal could be ohserved.

The Hydroid. "
({ * The principdl features of the hydroid gre well known, Thes

web or membrane uniting the bases of the tentacles being the -°
chief characteristic. The fully extended stalks of a large individual
measures about 2 mm. in length by -06 mm. in thickness. In the
living animal the ectoderm of the stalk is a vgry thin layér devoid
of cell outlines or nematocysts. The outlines of the endoderm
cells on the other hand are plainly visible even under the low

: power of the microscope In the expanded state each effdoderm e

" ™ - -
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cell appears to comtain a single vacuole, so large that the proto-,

plasm ise feduced to a delicate peripheral laver in which nuclei® = |

are scarcely vigble, Exceépt for the granular contents of the gut

cavdty the stalk is transpareft. The appearance of transverse '

lines in it is due to protoplasmic septa composed of the peripheral

layers of adjacent endoderm cells which sephrate the vacuoles f
|

. Since the diameter of the hyvdrotheea is not much more than
. * twice the diametet of the extended stalk, it iz evident that the
cubic content of the stalk musg be very much reduced before it
can be, accommodated by +the lvdrotheea during contraction.
. »  This redgetion must be brought about by evacudtion of Auid from
4 the vacuoles of the &ndoderm cells.  The process howeuwer was not |
abserved. As mentioned before, the endoderm cells of the stalk ;
present a very different appearance from those of the stolon and
. » intermediate branches, the latter being granular and not vacuo
» lated. The transition from the one to the other issudden, When
extended the stalk is straight and stiff. It usuallv appears to he I
motionless but on attempting to draw the outline with theCamera
sucida, it becomes evident that the animal is seldam quite gption-
less. 1In the largest individuals the tentacles are constantly*stx- ,‘
teen in number. When extended they measpre about -5 mm. in
length and they are usuwally held in two series, cight of them e . |
springing [rom the base of the hypostome at an ansle somewhat '@
less than a right angle, while the other eight which alternate with »
them project more downwards. When the tentacles are in this i
position the margin of the web forms a characteristic zig-zag out-  » |
lipe. The web mgasures about '06 mm. from its margin to the .
angle between adjacent tentacles The tentacles are as usual,in r‘i
the Calyptoplastica devdid of a central cavity, the outline between
. the endoderm cells being plainly visible, in the living animal, .
That part of the base of the tentacles which lies in the web usually
includes three endoderm cells and bears a fed scattesed nemato-
. cysts. Throughout the length of the tentacles the nematocvsts

= .
are disposed somewhat irregularly in rings, one ring corresponding
roughly to each endoderm cell.

- -
= Habits, - .

_The hydroid «first found at Port Canning was living in as-
sociation with the protozoon FoRiculina and this organisini also
occurred among the colonies taken from the canal, A species of
small Polychaet worm {Spiuuifurmial. however, was found more

lentifullv in association with the hydroid at Caleutta, The deli-
cate sandy tube of the Polychaet was frequently® interwoven widh
* the stuiaq of the bydroid. On one occasion T was able to ohserve
the hydroid preyingeupon the worm. Three fully expanded hy-

~ droids which happened to be adjacent were under observation in a
g capsule bf water. An immature worm measuring about a milli-

metre in length came within reach of their tentacles and was sgon "
fast entamgled and paralysed. One hydroid attached itseli to the

« mouth ®f the worm another to the anus, while the third which
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= “apparently obtained no nourishment helped te subdue the strugs
. gles of the victim. A yellowish granular stream, thi=shloogl aged

coelomic fluiil of the worm was seen pouring slowly into the two
hydroids which were attached terminally, The enteron o the
hydroids became congiderably expanded for a short distance below
the tentacles and this expansion was no doubt the means of suction.
A lesser expansion at this point is frequently wisible even in the
resting condition (plate v, fig. 1). ‘Lhe nourishments was not re-
tained by the hydroids but pmssed on rapidly into the general
coenpsarc of the cclowy. Within *fve minfites from ghe com-
mencement of the operatjons, the stems®of the hydgaids which
remained extended throughout had regained their usual glassy
appearance. The body of the worm, motionless #d shrunken,
was released in less than five minutes after capture.

The Gonosome, :

The gonosome was found in various stages of development

{plate *vi). Although the series illustrated is ngt complete the

earliest and later stages are well represented. In the latest tle

Young medusa can be seen lying within the gonotheca provided
« with tentacles ang sense wvesicles.  Although the manubrium is

& still imperforate, the medusa is evidently almost ready to be liber-
. ated. As estimated from the drawing to scale, the convexity of
the bell of the medusa lving within the gonotheca measures about-
7 mm. in the specimen figured The diameter of the bell in the
smallest medusa caught swimming freely was at least 2 mm.
There is therefore an interval in the life-history including the liker-
afion of the medusa and the first me of its free life which was
not observed,

There are usually two medusae in E"LL'I gonosome, a proximal
and a distal, the latter being always the more riwelupvd. Some-
times only=one medusa occurs which probably represents the prox-
» imal member of the pair after the liberation of the distal mem-
ber. About 1 in 5 of the mature gonosomcs were in this con-
dition.

The gonosome of Campanwlifla was described by Hincks as
growing from thé stolon #nd containing one medusa In this
species, however, the zonosome usually srows from the base of a
hvdrosome and contains two medusoid buds.

In its earliest puuse the gonosome appears as a tubular out-
growth from the coenosarc which sometimes arises from the main

stolon but more often from the intermediate branchesgnear the
i ‘\ mase of the hydrbsome. This tubular outgeowth i1s a blastostyles

which gives rise to the two medusae by budding., Before any
buds have appeared upon it, the blastostvle® has a characteristic
appearance. It is, we have seen, a tubular outgrowth of the
coenosarc and throughout most of its length it appear to have
the same structure as the coenosarc of the st8lon, the cells of both
ectoderm and endoderm being opaque and ﬁnely graniflar, Clphﬂ

|
i
* f, to the extremity, however, the cells have a different appearance, *
= - o
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being translucent aifd vacuolated, having indeed the same appear- =

anee as th® cells of the hydrosome. Tt has been mentioned that
the change in thté appearance of the cells at the base of the hydro-
somé is characteristic and sudden. The junction between the
translucent end of the blastostyle and the ppaque proximal por-
tion has exactly the same appearance (plate vi, fig. 1). The trans-
lucent end of thesblgstostyle therefore perhaps representsareduced
hvdrosome. *Be.that as it may, it is a conspicuous feature of
the gonosome visible from first to%ast, lorming in the later stages
a kind of lid closwg’in the donotheca. Itemay bg referred to as
the opercflum, - »

The medusae arise {rom buds which spring from thé stem of
the 1111-1;1-\1_?Tc_ below the o!mu,ulum They appear to arise in the
usual manner by the sinking in of an entocodon. A conspicuous

* feature of the development is the early formation of four large
®lappets, placed radially on the margin of the bell. Upon these
the tentacles appear at a later stage.

At the timeswhen the first bud appears upon the blast ﬂwtkl
if is evident that the cavity of the operculum is in bpen Lr:ummmh
eation with the eavity of the cylindrical stem  DBut later wheh
the development of the medusae is more advanced, the stem of
the blastostyvle hecomes fattened out and can scarcely be traced.
lut even at a comparatively late stage the endodermal cavity of
the two growing medusae may be seen communicating with ong
arotfier through the cavity of the blastostvle. One specimen
¢hows a similar communication between the cavity of a medusa
aml that of the wperculum. Though much compressed and
rendered inconspicuous Ly the growing medusae, it is probabde
that the stem of the blastostyle preserves its status until the end.
Thus, in the oldest gonosome met with, thesstem of the blastostyle
can ptmnh be seen between the two 111&:::!1.1-111@ gnd its cmumumc.l-
tion with the cavity of the operculum may be inferrdd owing to»
an interesting circumstance, The cavity of the stem of the bhst:}
style contains a number of irregular nucleated cells which have
much the appearance of phagocytes and the same kind of cells are
to be seen in the cavity of che operculum, This fact indicates
that the f.‘t:-nmm:umtmn between the Stem of the blastostyle and
the operculum perfists to a late stage. Little seems to be known .
of phagocytesis among the Coelentérata but it is unlikely that a
process so general in the animal kingdom should not oceur in ‘this
group. It is possible that the presenae of these cells, which,

Is have eaid, have the appearance of phagocytes, indicate the
*approaching dissolutien of the distal part of the gonosome and tit
liberation of the mature medusa.

The Gonotheca.

In the early stages of its develnpment the gonosome is com-
pletely enclosed by % delicate perisare. The later history of this

layer, ag td how and when it allows the liberation of the medusae,
was not ascertained,

A
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The Free Medusa, . . .

The meduosa was deseribed by Browne [rom ..-'|1l:-:1'in.14:us‘mktn
in the sea off Ceylon, and its systematic positidn has been dis-
cussed by Dr. Annandale in the first part of this paper. *Tt is
therefore unnecessary to say much more beyvond reference to the
peculiar condition under which the organisim was found in Caleutta,
The unusual and sudden appearance aof a swarh of medusae in a 5
brackish canal—far removed from the sea thougle cofinected at one
point with the tidal waters ol the, .'[Ium,hl'v. —make it most likely
that the medusae were®all of one spec les. , An esamination showed
bevong gdoubt that the ntany hundreds c:i specimens ¢aken by the
tow net were indeed of one species though varving very much in
appearance according to age and state of activith, Plate vii,
fig. T gives some idea of the appearance presented by a number
of the medusae at the time of capture. At first sight one might’
suppose that they included several distinct species. The largest)
bearing ripe gonads, measured about 25 cm. in diameter, the
height of the bell during relaxation being about+two-thirds of the

- 4 5 5 . -
diameter, but specimens preserved in formalin are usually flatter

than this. Hali-grown specimens, especially when swimming
actively, appear lligher than they are broad and in this condition
the tentacles may stream out to a length two or three times
greater than the height of the bell. When resting they assume a
flatter shape and the tentacles are considerably contracted. In
this condition the peduncle and manubrivm together can ofteif be
seen revolving about the fixed base. While so engaged the mouth
andd lips appear to clean the tentacles an¥l search the grdove
Petween the velum and inner wall of jthe belk for adherent food
particles, s

The smallest spectmens, measuring 2-3 mm., show certain differ-
£uces from the mature form. The peduncles of the manubrium,

- - . - ¥ *
* which is a characteristic feature of the adult, is scarcely repre-

sented, The sense vesicles are less numerous than the tentacles,
nor are they so regularly disposed in alternation with the tentacles
as in the adult: but this is only tp be expected at a time when
the tentacles ares.rapidly jpcreasing in number. Plate vii, fig. 4
shows a young medusa with eight tentacles, six sense Vesicles and

* a number of tentacular budg. At this time the primitive germ

cells are distinctly visible and they can be seen even before the
medusa has left the gonosome.

In the mature condition the generative cells are disposed along
he radial canals from the base of the peduncle to the®margire of
the bell. They form prominent ridges witl? a somewhat contorted
edge which projects from the lower surfacg of the bell. A sec-
tion across one of these ridges shows the radial canal lined by
attenuated columnar cells between which and the vesy delicate

ectoderm the generative cells lie, 3
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VII. THE EVOLUTION AND DISTRIBUTJON
OF THE INDO-AUSTRALIAN THELYPHONI-
DAE, WITH NOTES ON THE DIS-
TINCTIVE CHARACTERS OF

VARIOUS SPECIES.. - s
L]
By F. H. GraveLy, M.Se., Assistdnt Superimendent, fndian
' o Musenn. 3 "
(Plates T—IV.) % .

It has recently been shown (J.4.5.B. [n.s.] X, 1914, pp. 201-*
210, pl. xxiv) that in several groups of animals the extraordinarily®
rich fayna of the Malay Archipelago is composed of highly spe-
cialized species, whose more primitive ancestorseare represented
by,.species fourdd at the present day mainly in the surrounding
countries. And it has been suggested that this is due to the
« * conditions found it the Archipelago favouring the rapid evolution
of highly specialized species, these replacing the less specialized,
- and tending to force them outwards towards, or even beyond, the
borders of the combined Oriental and Australian Regions. In
this way it is possible to explain the fact thut primitive specfes
found ia Cevlon are sometimes more closely related to species
found in Australia than to their allies found®in the intervenihg
cduntiies, = ¥
. The groups specially referred to were Passalid Coleoptera,
Crinoids, and Thelypltnids. But the reference to Thelyphonids
. was based only oe a short preliminary note published in the
*Proceedings of the Asiatic Socicty of Bengal for August 1911
The object of the present paper is to supplement this note by
gathering together all =available information bearing on the sub-
ject. z
An excellent gecount of the Thelyphonidae was written by
Kraepehn and published in * Das Tierrcich” in 1899. * Although
* several new species have since been described a complete synony-
mic revision of the group is as yet uncalled for, and would be
largely a repetition of Kraepelin’s work.
In many species, howewer, the distinctive characters are most
difficult to descripe with precision and determinations h:fve to e,
: based larzely on comparison with authentichlly named specimens
’\ or accurate fizures. Opportunity has thergfore been taken of
publishing with this paper a number of fizures which seem to he
required. . ;
. The numerous specimens of certain of the commoner species
of Thelyphonidae possessed by the Indian Museum have shown
that the characters supposed to be distinctive of differens spectes ,
10
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are sometimes variable within the limits of a single species, and i
haye enabled me to obtain some idea of the extent of this varia-
tion. - -

Fhe number of teeth on the trochanter of the arm is one
such character, and it sometimes happens that the variation is not
uniform on the two sides of the body (see text-figs. 1-4, pp. b4, 72,
74 and 70). :

The structure & the modified joints of the antenniform legs
of the females of certain species,«which Kraepelin has found to
afford ugeful spegeific characters, is almost ccrt_aitlly connected
e with the erpating habits of the group (Gravely 19150, p. 522,

pl. xxiv, figs. 25-26) ; and I have reason to think that it smay pos-
sibly vary, nft only according to the degree of maturity of a speci-
men, but also according to the proximity of the mating period.
« As, however, none of the species in which the structure in question
eis developed occur in the Indian Empire, T have been unable to
make special collections bearing on this point, and the material at
present in the Ipdian Museum is insufficient for its settle n®nt.
*  Twakawa (19o%, pp. 287-291, pl. =i, figs. 1-4B) has shown
that the form of the genital segment may vary considerdbly
according to age, even when adult characteristics appear to he
present. X _
Kraepelin's classification is based mainly on the presence or .
absence of a keel between the median and lateral eves and of.a
tooth on the inner side of the gnathobase of the arm, the number
af vitreous spots (‘' ommatoids™) on the third caudal segment, =
aird the form of thestibial apophysis of the male. It is now known,
however (Gravely, 19£2q, pp. 101 and 106), that the keel between
the lateral and median ewes, and the tooth on the gnathobase of
the arm, may either of them be present im the genus Hypoclonus,
which Kraepelin believed to be characterized mainly by the ab-
sence of both. In this connection it is perhaps noteworthy that
Hypoctonus stoliczkae, the only known species of the genus as
hitherto defined in which there is a tooth on the gnathobase of the
arm, occurs in the excessively damp region at the base of the
Darjeeling hills together with the genus Upoproctus, which is
also characterized by the possession df such a tooth; and that the
remaining genus Labochirus, which is similarly characterized, is.
found in the excessively damp jungles of the Western Ghats and
of the hills of Ceylon.! There seems, therefore, to be some con-
nection, at present unaccountable, hetween the presence of this
sooth amd the degree of moisture characteristic of the natural habi-
. tat of the species possessing ic; and its value as an indication %f »
phylogeny is uniikel'}' to be great, )*

tion based on the habits B the Ceylon species. | failed to find any Thelyphonids

in the damp jungles of Cochin. In Cochin, as in Ceylon, Thelyphonus sepiaris

lixes in comparatively hot dry places. Pl .ces suited to the existence ol both forms
* are aftert found in close proximity to oneanother,

L Tht the 5. Indian species inhabit excessive'y damp jungles is an assump- ’
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In my preliminary note on the e'-.."ulutiw and distribution of
the Thelyphonidae it was suggested that the distinetian between
the genera with and without kezls between the median and lateral
eyes was extremely ancient, and consequen*ly of [undamgental
importance. The discovery of species, clearly allied not to the
keeled but to the keelless group, in which this ridge, though not
very strong, is quite distinct, renders this hvpotliesis less probable
than it previously appeared. The fact, howewer, thgt the species
of the keelless group which have the tibial apophysis of the male
least specialized appeay, so far as 1% knowng to agree in having
tibial spurs on the fourth pair of legs only, no matter from what
part of she world they come, seems to ithply that® the group
may really be an old one which once had a more comfinuously ex-
tensive distribution than it has at present., The only known ex-
ceptions to this rule are Hypoctonus oafesi and one or two other,
species leading up to the most specialized section of the latteg
group—a section confined to the neighbourhood of Burma and
Assam® Nothing is, however, kunown of the male of the single
African keelless species hitherto recorded ; nor is anything knowa
df *the tibial spurs of the American keelless genus Thelyplhonellns,
in which the malg appears to have retained its primitive form
more nearly than has that of any Oriental species vet deseribed.

The distinction between the keeled and keelless groups may
therefore be accepted as being in all probability of fundamental
importance, with the reservation that weak keels may occasionally
be developed in species whose other characters, especially the
form of the tibial apophysis of the male, shoy them to belong, to
the latter and not to the former zroup.

The keelless group is at present divifled inté an Indian genus
Labochirus, in which g tooth is present on the inner margin of the
gnathobase of the arm, and a (mainly) Burmese genus Hvpoctonus,

., which is ordinarily¥ without this tooth. But in view of the fact
that the tooth is now known to be present in at least one species
whose other characters show it to be a member of the latter genus,
a revised definition seems necessary.

The nuomber of legs bearing t#bial spurs, a character which is
correlated with tle form of the tibial apophvsis of the male!,
supplies an excellent basis for this definktion. - It is probable,
however, that as yet the group is very imperfectly known. For it
inhabits country which has for the most part been very imperfectly
explored zoologically, and the range of most at least of its species
seems to be somewhat circumseribed For the present, ;heretm;e,
. will probabl% be best to transfer to {he genus Labochirus,
hitherto restricted to Indian species, the African and Burmese
species in which only the fourth legs bear tibial spurs. although it is

! The tibial apophysis of the male has much thg same form it the simples
members of both groups defined according to the presence or sbsence of tibial
spucs on the thirﬁ pair of legs; but in the more specialized specizg without these
spurs the upper ridge of the tip of the apophysis is mo<t strongly developed,
while in those with these <purs the lower ridge i= larger.

-

r.
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by no means unlikely that ultimately these African and Burmese
forms will, have to be separated under distinct generic names. It
mdy be pointed Jout here that no two species, either ol Hypoclonus
or Lgbochirus as redefined, have ever been found together; but
that several localities are known in which both genera are repre-
sented by a single species,

The kecled group can be split into three sections ;—one in

« which the tihial apophysis of the male is stronglv modified as in

the Oriental species of the keelless group, one in which the hand is
stronglv modified, agd one in, which both tibial apophyvsis and hand
are ummi'cLi fied in*the male and resemble more or Itss closely those
of the femal® The first, which includes bnly one genus, Typopellis,

may conceivakly have been derived from the keelless group by the

* development of keels, and not from genera with keels and with the

Jtibial apophysis of the male unmodified, as is here assum=d. No
roof is available for either hvpotheses All sprcies of the genus
‘;-_\’ﬁ:ﬂﬁﬂ'f{is, however, are stated by Kraepelin to have tihial spurs on
all three pairs of walking legs, not on the last one or twe pairs
ogly as in the kedlless genera The spurs of Mimoscgrpius, the only
eenus in which the hand is strongly modified, have nat vet been des-
cribed. In the larger genera, at least, of the section of the keeled
group with unmodified or almost unmodified hands and tibial apo-
physes in the male, the number of legs with tibial spurs i= va iable.
The most primitive genus of the last-mentioned section of the
Ice?ler] group appears to be the American Mastigodroctus, in whiclf,
agcording to Kraepelin, the sexes are scarcely distinguishable
superficially. In all Oriental genera, except Uraprocius, the genital
sternum of the male has a strong median groove, and the posterior
margin of the foMowing sezment bears a strong median tuhercle,
Uraproctus differs, however, from Mastigoprocius in having the
tibial apophvsis of the male markedly slenderer than that of the
female, and differs from this and from all other%enera qf the group

in the presence of atooth on the inner side of the gnathobase of the"

arm. The three remaining genera, Thelvphonus_ A balins and Tetra-
balius, are distinguished from one another shl 1v by the number of
vitreous spots on the third caudal segment  Nothing whatever is
known as to the function of these spots!: aml their tixonomic
significance apnears.to.me to be equally nneertain.  Provisionally,
however, the distinctions which they atford may continue to be
regarded as generic.
The zenera of Thelyphonidae may now be redefined thus :—
Regels between median and lateral 1.':.'{". almost

= always absent, never very strong ; tibial Apo- -

3 - fr- ) 2 -

. physis of mal? strongly modificd in Oriental
L Feners ; e &

Well developed® keels always present between

median and lateral eyes; tibial apophysis of
enale often unmodificd 4

-

J! See Porner, 1604, pp. 25-26.  Concerning improbability of their being
» uaminous¥irgans see Gravely, 1o15h, p. 523
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: A
Third ecaudal segment  without vitresns  spogs H
H tibial apophysis of male slender, but ctherwise e ]
not very different from that of female ... Thelvplonelins | American).
=3 Third tandal sepment with the usunl vitreons spol %
on either side ; tibial apophysis of male more "

i

Vo strongly modilivd
Tibial spurs confined w the fourth pair of legs;
| tibial apophysis of male strongly modified . Labochiras, p. 4.
3 Tibial spurs present on (and confined to) the e
third sind fourth pairs of legs; tibial apophyfis .
of male often =till more ‘-lelﬂ_'._""}' maodified - f‘.l'_vl,l‘-‘nl|'rr1.l.l:.r.i_ 1 fl?.
¢ Tibial apophysis strongly modified inmale; modi-
fication of tarsus "ol antenniform legs of Jemale, ®
when present, affccting one or both of the cighth .
And ninth (terminal | joints - .l’]'jl.--_pq*.’.'i.f. P 70,
Tibial apophysis of male not sirongly modified ; .
modification of tarsus of antenniform legs of fe-
male, when present, affecting the seventh joint
with or without one or more joints o onc ol
both sides of it 3
Cienital sternum of male without median groove,
i- posterior margin of following sternum without
. median tubercle :
A Genital sternum of male with st rong median groove,
i posterior margin of following sternum with me-
dian tuberclp e
Hand flat, twice ns broad as the long slender
i femur; unjointed finger strongly curved at apex  Mimoscospins, pojl
{ Hand normal ... 2
. Tibial apophysis of male like that of female; no
taoth on inner side of gnathobase of arm  Masfigoproctns [Americah b,
=, Tibial apophysis of male much slenderer than that L
r of female: a tooth on inner side of gn:!lhub.‘\;u o
of arm in both sexes ; Urapractus, p. 71,

L]
'l .
|
1Y

£ | Third caudal segment with the usual single vitreous®
o spot on each side o i o Thelvphonns, p. 73
O Third caudal sermeent without or with two such
spols on c.‘lt'll side : i
5 | Thired caudal segrment without vitreous spots v cABalins, 78,
.4 Third candal sepment with two vitrgous spots on
1 ecach side; onc sabove the other o Jelrpbafins, p.o78

Before considering the connection between the phylozeny of
different forms of Indo-Australian®*Thelyvphonidae with their dis-
tribution, it is neceSsary to stmmarize the zoogeographical informa-
tion with regard to the family at present avhilable,

In addition to the species entioned in the summary of this
information given below, ** Thelvphonus™ spinimanus, Lucas,
angustus, Lucas and Iucanojdss, Butler, from unknown localities,
appear to belong to Indo-Australian genera. The identity of thhe
first two appears'to have been lost beyoad «ecall.! The third is
stated by Butler (1872, p. 205) to be closely related to ** Thelypho-
nus ™' seficauda, Doleschall. The latter specifs has now, however,
been made the tvpe of a distinet genus (Tefrabalius), to which,

! Luecas states that the types were in the Natural History Museum in Paris;
but there is no mention of them in Kraepelin's catalogue of the' Ped*palpi of that
collection {1001). = -
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according to l—‘umcksftﬁc}.[.:pp, 122-3), the former does not belong. ,
The type w'in the British Museum and must be redescribed before

3 the species can,be recognized. Pocock believes it to have come
fromeBorneo.
Iocalities mentioned below are marked with an asterisk (*)
= when represented in the Indian Museum collection. References to
. descriptions are oply given in the case of species not mentioned by
: * Kraepelinin < Das Fierreich,” where descriptions of and references
to other species will be found. ‘

& 3 '_ * Genwe Labochirus, Pocock. *

A - . B . :
. This genus is found in western Africa, western India, Ceylon,
Burma and e north of the Malay Peninsula; perhaps also

Borneo,

: x)\'\v,/ ( -

. Fig, —Abnormalitics in the gnathobase and trochanter of the arm ol
Labochivns proboscidens, % 4.

. Labochirus afsicanus (Hentschel).
Western Africa: Senegal, . »
? Northern Africa :*Algeria.

This species was described by Hentschel from female speci-
mens only in 18gg. It was unknown to Kraepelin when the family
was revised in *‘ Das Tierreich."’ .
L] L]
. . Laboghirus proboscideus (Butlér). .
(Pl i, figs. 1-4.)

-
Ceylon: Central Province—*Kandy, 1500-2000 ft.; *Pera-

= . deniya, 1600-1800 ft.; Haragama, ca. 1200-1400
ft%; *Galagedara,ca. Boo-2000 ft.; *Nalanda, ca
- goo-1000 ft.; Matale; *? Siguri.
» ) . ? Western Province—Kalutara,
- 4 " %
J L]
L] - L)
. -
L]

|
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L]
The Kalutara record is based on a®young and indeterminablg
specimen in the Colombo Museum. ‘The Sigirl specimeps, which
are also youung, have remarkably red fore-arms ang hands. e
In young specimens of this, as of other speciés of Thelypho-
nidae, the abdominal sterna are all much alike. The genital
sternum begins, however, to extend backwards at a very early
stage. Unfortunately the material at my disposal does not show
all stares of its development. Two early stages, and the final stage
in both sexes, are figured (pl. i, figs. I-4). >
Among the five males and three {emales gf this species in the
Indian Museum tollection one male bearssan exfra tool:ﬁ on the
enathobage of the left arifi, and three females show aBnormalities
in the armature of the trochanter of one arm. Thage abnormali-
ties are illustrated in text-fiz. 1. Among three young specimens

one shows a slight abnormality in the trochanter. .

Labochirus tauricornis, Pocock.

L
South India: Kanara. »
Malabar—Mahé.
By an oversight this species was given the same name as the
next when originally described (Pocock, 18gga, p. 745).

. Labochirus cervinus, Pocock.
South India: South Kanara—DMangalore. -
Described by Pocock in 1899, and nofs included in ** BPas
Teierreich.'’ 5 .
Labu:hi_rus gastrostictus {Kraepelin).
: (PL i, fig. 5.)

? Borileo.

This species is known only from a single female in the Vienna
Museum. A figure of*its anterior abdominal sterna, kindly sup-
plied to me by Dr. Penther, is repgpduced on pl. i, fig. 5.

Labochirus kraepelini (Simon).
(PL i, fig. 6; pl. ii, fie. 14.)

Malay Peninsula: *Lankawi Island.
Perak—*Grik. - =}
® = E. Siamese Malgy States—Biserat in
Jalor ; Bukit Grah in Nawng-Chik,

The anterior abdominal sterna of the female are shown in pl.i,
fig. 6, a figure prepared from the type from Bukit Grgh, kindly
lent me by the Zoological Museum of Cambridge University. The
““ Tierreich” revision does not include this species, which was des-
cribed by Simon from the female sex only iql 10071, - .

LI
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Mr. B. H. Buxton rectly presented specimens of both sexes
to the Indian Muséum. The male, which was previously un-
knswn, miy be described as follows :—Iength of carapace 8'7-10'0
mm. ; maximunf breadth of same 50-58 mm. Closelv allied to
L. da%onae, from whichit differs only in the following particulars ;:—
the distance between the median eves is perhaps scarcely as
great; the ridge in front of the lateral eves is indistinet ; the

, Coarser granules ofl the carapace are somewhat more clearly defined
and more reghlarky rounded; the arm and hand show more fre-
quently a slight rugosity ; the spiné on the lower surface ot femur
ol the arnt is some#mmes apsolete; the tibia a#nd hand are somewhat

slenderer ; the tibial apophysis (pl. ii, fiz* 14) is slenderer and is not
expanded distglly —from above it seems no more strongly modified
» than that of {fru,&rusms assamensis, but it is triangular in section
with the side nearest the hand strongly grobved.
-
Labochirus dawnae (Gravely). 5
= * (PLi, fig. 7; pl ii, fig. 15.) .
Lower Burima: Amherst District—*Dawna Hills, from Misty
Hollow near top of western slope (ca.
2200 {t.) to Thingannyinaung at base of
eastern slope (ca. goo ft ).

This species was described in 1912, and is not included it
Kraepelin's revision. The tibial apophysis of the male (pl. ii,
fig. 15) is shorter than in the preceding species, but is of the same
general form. In hsth these species this apophysis is very lik::
that of the Ceylonase ( ? apd Indian) species of the present genus,
and like that of Hypoctonus oalest, which appears to be the least
highly specialized form vet known in the neft Zens.

Labochirus browni (Gravely).
(Pl 1, 0. &) -
Upper Burma: Hsipaw (M. Shan) State—*Parni near Mong-
. long. s
Also described ih rg12. Only the female is kuown,
Labochirus andersoni (Oates).
. . (Pl ii, fig. 16.) . -

Upper Burma: Bhamo District—*Second Defile of Irrawady.

?sRuby Mines District—*Pudupyu Mountain,

The latter record is that of a mutilated and immature speci-
men that Oates described as the female of this species.

The tibial apophysis of the male ipl. ii, fig. 16) is somewhat
highly modified, as in the following species.
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Labochirus ellisi {Gravelw). .
= ]

" (PL. i, fig. g pl. ii, fig. 17.)
L
Lower Burma: Tharawady District—*Zigon Division, *
Deseribed with L. dawnae, ete., after the appearance of ** Das

Tierreich.'’

Labochirus spp. juv. * , =

S. India: Mysore—*Koppe. , . ;
Upper Burma: *Pum-Ga-Taung, 53 milts east bf Wan-

*hsaung, 3600 fts (half way between
Sadon mld Mwitkyina). o

Genus Hypoctonus, Thorell, i

The genus Hypoctonus, as here restricted, is found mainly i
Burma, but is known to extend to Penang, Western Siam and
Southern China, and through Chittagong and Weestern Assam {fr
the base of the Dar]cchng hills.

Hypoctonus oatesi, Pocock.
(PL ii, fig. 18.)

* Assam: Sylhet—*Shamshernager, ca. 100 ft.

The male was first described in the Arachnid velume of the
* Fauna of British India’ series (1900). The female was descriped
i 1912 (a).

The tibial apophysis of the male is%ery lille that of the sim-
pler members of the preceding genus. There is no lamina either
on the upper or the lower border of the grooved surface, but the

_apical angle of the latter is somewhat swollen.

The genital sternum of the female has the same form as in the
preceding genus, instead of being strongly produced backwards in
the middle as it is in most species of Hypncfmm?

-

Hypoctonut carmichaeli, n. sp. .
(Pl 4, fig. 19.)

Chittagong : *Rangamati.

Three specimens, all esmature males, were obtained by the
Museum collectpr who accompanied H.E. Lord Carntichael <o
Rangamatl in July of last year. =

The species is closely allied to H. oafesi, from which it differs
only inits smoother and much slenderer arms, and in its more highly
modified tibial apophysis, which arises before the distal epd of the
joint, is strongly curved at the base and has the apical angle of
the lower border of the grooved surface produced into g large and
lightly curved triangular papilla (pl. ii, fig. 19). Z .
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o Hypoctonus birmanieus, Hirst,

» Lower Burma: Pegu.

» - - : "
Qnly the male is known, It was described in rgrr. It is
said to be closely related to H. inghami.

Hypoctonus binghami (Oates).

L]
Lower Burma: Tavoy—*Reeb Island at mouth of Tavoy
. - River, . -
. o Mdzui—Owen Islapd.

-
In this spgcies also the genital sternum of the female 1s not ex-
» tended backwhrds in the middle. The male is unknown to me,
but appears [rom descriptions to have a somewhat more strongly
*modified tibial apophysis than has that of H. oafes:.
-

Hypoctonus formosus (Butler).
(PL. ii, fig. z0.) “a

Lower Burma : Amherst District—*Moulméin (H. formosus,
5.str.) ; *Double Island (H. formosus, subsp.
insularis).

. Also recorded from Taoco, a place whose whereabouts is e
kuown to me,

. Thorell gives a ,number of additional localities, this being the
only form without keels between the median and lateral eyes that
was recognized when he®wrote. His records probably refer to
several distinct species. Simon's specimens fyom Tavoy, similarly,
were no doubt H. binghami as already suggested by Oates (1889,
p. 16). 4 % .

In this, as in all the following species of the genus, the lower
ridge of the grooved surface of the tibial apophysis of the male
(pl. ii, fiz. 20} is strongly developed near the tip, and the genital
sternum of the female is produced backwards in the middle,

Hypoctonus rangupensis (Oates).
(Pl, ii, fig. 2r.)

Lowgr Burma: *Rangoon; ? *Arakan,
Also recorded from Palon, of whose whereabouts I am uncer®

L
tain.
The Arakan spefimen is a female with all the characters of
the Rangpon species.
Deep grooves are present between the paired cavities and
posterior margin of the genital sternum of all females of this
, Spacies that I have seen.
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Hypoctonus sylvaticdls (Oates).

(PL i, fig. to; pl. ii, fig. 23.) T .
Lower Burma : Tharawadi —*Zigon; Minhla'®
The female of this species was first described in 1912 {uf

Hypoctonus saxatilis (Oates),
{Pl. i, fig. 11; pl. ii, fig. 22)) ,

™
Lower Burma: *Thayvetmyvo. , ,
. = - .

-

. H}rpuctum?s wood-masoni {Oates), *
(PL. i, fig. 12; pl ii, fig. 24.) ®

Lower Burma: Ambherst District—*Dhammathat, Gyaing,
River a few miles from ‘I.lm!!mmn (sea

level); *Sukli, E. side of Dawna H1llt-
. ¢a. z2r1oo ft. : *Myawadi, Burmo-Siamese
frontier, ¢a. goo ft. ; *nedr Mulaivit Moyn-
aim tain; *Meetan (? Mita of Imperial Ga-

g zetteer) in the Haung-tharaw Valley.

This appears to be a somewhat widely distributed species :
but many of the above records are based on females only.
+ The figure of the genital sternum of the female (pl. i, fig. 12)
has been prepared from Oates’ specimen Since it was prepaged
specimens have been added to our collection which indicate that
this one is scarcely fully mature. In these the posterior median
expansion of the genital sternum is even narrower in proportion to
its Ieu;bth and more abrupt, and its postd&fior margin may be lightly
cleft in the middle lige.

2 . Hypoctonus stoliczkae, Gravely.
(Pl. ii, fig. 25.}
E. Himalayas : Darjeeling District—*Punkabari,
Described in 1grz. The lamina developed from the lower

ridge of the grooved surface of the tibial apophysis is exception-
allv large in this species. 5

Hypoctonus granosus, Pocock.
China : Vunnan., .
Only the femaleisknown. Pocock, who deseribed itn 1900 {'nL.,

states that it is recognizable from all prev:busl} described species.

by the coarse granulation on the upper side_of the hand.

Hypoctonus spp. .

China: Yunnan—*Lo-po-ssu-Chuan.
Siam: *Meetaw forest, Raheng, 2000 ft.
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Upper Burma: J*0On ﬁigh ridge (ca 1000 ft.) at source of
o Kyathe, Myaung, Bawbin forest reserve;
. g A *Pyinmanna, Yamethin, Meiktila ; Bha-

5 mo; Mandalay; Thigvam.
Lower Burma : Prome; *Farm Caves near Moulmein; Kathis-

. tan, ca goo ft., and Western slopes of

3 . Pegu Yomas, rooo-r1oo ft., Thayetmyo

. . . District ; Flmwntu -Juva in ".Iulfm it Moun-
; tain. ;

+ -
Malay Peninsula : Penang.Island.
L -
- » - - .

3 Genus Typopeltis, Pocock. *

L]
. This genfls is confined to far eastern Asia from Cochin China

to Siberia and Hong Kong to Japan. Since the publication of the .

Revision in *“ Das Tierreich *’ Pocock (1900a, p. 2g8) and Tarnani
. frgot, p. 214) have published keys for the determination of species.
L]
= TYPOPEI“S amurensis (Tarnani)’.
E. Siberia: between Olga Bay and the Amur River

China : Lﬂl‘ltGﬂ—SlL!dl]:f. .
Annam,

Also recorded from Haut Soug Chai and Mois Balnar, whuae
whereabouts T hare been unable to trace,

_' The tarsi of the antenniform legs of the female are unmodi-
. fied,

L]
Ty _pGpEIti.S kasnakowi, Tarnani. .

Siam: Arran Kull; Th-ta-kham (? or —Lhaw + Watanaa.

This species was described by Tarnani in 10T from male spe-

cimens only. .
Typopeltis niger (Tarnani).
China. &
- Also known from the male enly,

L]
-

Typopeltis tarnani, Pocock.

N. Siam : Lampun.
This species was described from l:he.m:lh: only in 1902,

= Typopeltis dalyi, Pocock.

Siam: Lampun; Lacan wia Raheng.

. This specms was described in 1900 (a) ; it does not appear in
. the *“ Tierbeich revigion.

s B . I See below, p. 8o, footnote.

23
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( L] L L]
The tarsi of the antenniform legs®are modilied in the female
of this and all the remaining species of the genus, -
L]
: o .
Typopeltis stimpsoni (Wood). "
Incl, T. crucifer, Pocock.
(PL, 1, fig. 13.) -
Japan: Yokohama. T .

Loochoo Islands : Ot-Sime.

Formosa : Tam-sui on the Ketltng Rne + Kushalku Moun-

tain; *Takao 2 "

Hon® Kong,

This appears to be a most variable species. Iwakawa ( IgoB) .
lias shown that T. crucifer cannot be separated from T. sfimpsoni.
This author does not appear to have been aware that Schwangart®
(1go6) had suggested splitting the former species into two sub®
species, a proceeding whose validity now seems very doubtful.

Among other characters, the armature of theslower side of the
trechanter of the arm seems to be very wvariable (compare pi i,
fig. 13 of the present paper with pl. i, fiz 15 of Kraepelin, 1337).

L]

Typopeltis harmandi, Kraepelin.

+ Cochin China.

This species was described by Kraepelin in 1900 It does fiot
appear in his revision in ‘' Das Tierrech.’”’ Oaly the female 1s
known. r 3

Genus Mimoscorpius,, Pocock.
Mimdscorpius pugnator, Butler.

Philigrpine Islands.
Only the male is known.

Genu-a Uruproctus, Pocock.

Urcprnctus assamensis, Stoliczka,
(Pl iii, figs. 26, 27 ; pl. iv, figs. 35, 36.)

E. Himalavas: Darjeeling District—*Punkabari and *Sevoke
(both near base of hills); *Ghumti Tea
. Estate, 2500 ft.; Pedong; Marta Basti!,

Abor Country—*Knbo,_ qo0 ft.; *banks of
Sivom River below Damda. 1300 ft.; *be-
side stream below Balek : *Rotung, 1300 ft. ;

I Dr. Suherland mfi:rmﬁ me that Maria Basti is the same place as that called
Kaggia Monastery on the Survev of India map of the Darjecling Distgict, =

*Dafla Hills. . ~
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. . :'U'.ﬁ:ur Rotung ca. 2000 ft, ; *between lat, |
.t 25%45 and 29°, ca. 4oo0 ft. 3
* Assam: » Goalpara District, .
o Darrang  District—¥*Assam-Bhutan  {rontier
north of Mangaldai, ea. 300 [t. ; *Kowpati;
“Tezpur; Burroi!: *Harmutti L.
Lakhimpur District—*Dikrang Valley ; Sadiva.
. = sSibsagar District—"Dumar Dulong, Moran
. P.C).
“Garo Hills
- . * Khasi Hills—*Cherra 15l_mji i
. S¥lhet—*Shamshethager, ca. 100 {t. ;« *Langla,
. ca. 100 ft.

Cachar—*Silcuri forests.
. In addition to the above lacalities *¢ Thelyphonus assantensis "
svas recorded by Simon in 1885 (p 452) from the Malay Peninsula
and Indo-China. In r8gb he again recorded the species from Indo-
China, this time from Pavie’s collection. In his full report upon

®
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Hroproctins assamensis, X 4.

that collection, however, he records Thelyplhonus schimbkewitschi
instead (19o4, p. 293). Uroprocius assamensis is not otherwise
recorded either south or east of Assam, and there can be no doubt,
I think, that the record from the Malay Peningula as well as thal
frmn Iudd China was based upon an incorrect determination.
Kraepelin records tlie Species from Caleutta ; but this record prob- '
ably refers not to the original place of capture but to the place
of dispatch; for there do not appear to be any Thelyphonids in
the Gﬂngctic Plain or Delta. “
« Uroproctus assamensis is an extremely consfant species, in
. Spite of its abundanee and wide distribution. Even abnormd- 3 4
lities in the teeth on the trochanters of the arms, such as are
shown in text-fiz. 2, are very rare, occurring only in two or three

out of oger fifty specimens examined,
-

U According 1o the labels these two localities are situated al the base of the
Dafa Hills, They must therefore be in or near the Darrang District. 1 cannot
* locate them with greater precision than this,
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The genital sternum is very little modifieg in adults of eithey
sex (see pl iii, figs. 26 and 27). In the female especialky,it remains
throughout -life very like that of immature specimens of all fofms
of Thelyphonidae. 2 R

Genus Thelyphonus, Latreille,

This genus occurs throughout the Oriental Fegion, with the ex-
ception of Burma where it is largely, if not entirely, replaced by
Hypoctonus ; and it extends flr eastwards among the Polynesian

islands. . . . .
. Thelyphonus sepiaris, Butler.

Incl. T. eristatus, Pocock, %
# ¢ \Weastern Bengal” (probably Chota Nagpur, which is no,
longer included in Bengal).
Orissa : *Balasore ; *Barkul on the Chilka Lake, o-1000 ft.
S8uth India: Ganjam District—*Gopkuda Island, Chilka
Lake; foot of Mohiri Hills, 3 or 4 miles
o from Berhampur',
Earnul District—*Nandyal.
Chengalpat District—*Poonamallee; *Tiru-
valur,
Coromandel coast—Pondicherri ; Genji.

Salem District—"VYercaud in the Shevaroy
Hills. z
Coimbatore Distriet—*@utacanmnd in  the
a Nilgiri Hills ; foot of Anamalai Hills.
Mysore—Bangalore} ca. ‘3000 ft.; French
. Rocks.
Cochin—Trichur.
. , * Travancore—Trivandrum : Athengil®; Aram-
boly 2

Cevlon : North-Central Province—*Anuradhapura; *Min-
neriva ; *Polonuruwa,
Central Province—#Sigiri; *Nalanda,

Thelyphonus sepiaris was originally described by Batler (1873,
p.131) from ** Tongoo '’ (? =Taung-ngu) in Butma and from Ceylon;
and Pocock (1894, p. 134) states that the type of Butler's T. nigre-
scens from Tenasserim is identical with T, sepiaris. But no original
records from outside thesIndian Peninsula appear to have been
made since. Ppeock (1900 b, p. 105, foot-note) regardsethe logal-

'ity recorded for T. nigrescens as probably sincorrect ; and in this

he is doubtless right.
The Tongoo cotypes of T. sepiaris wete only lent to Butler

and seem now to have disappeared—possibly they may have

L Mr. Fischer tells me that his observations on the courtship of the species

(1y11) were made at this place.
% Specimens in the Trivandrum Museum.
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been T. schnchageni, Kra8pelin, Altogether it seems most un-
fikely that 7. srp:'frr?s really occurs in Burma at all.

e Butler does not say whether his fizure of T. sepiaris (1873,
pl. v fig. 6) was taken from one of his Burmese or Ceylonese speci-
mens. It differs from specimens of T sepiaris from India and
Ceylon in having the tibia of the arm shghtly broader i istead of
narrower than it is long. I have no knowledge of the shape of
the tibia of the atm of T, schnehaceni,

Thelyphotiussepiaris is a much more variable species than
Uraproctus assamensis, The range®of variation in the teeth of the
trochant®rs of theearms js indicated in text*fg. 3. * One maleof T.
sepiaris in"the Indians«Museumn collection his the hand pelatively
narrow as in the female. The shape of the fingers is somewhat
variable in b&th sexes.

P 3—Abnarmalities in the wochanter of the arm of Thedflyph onns sepiards, = p

Specimens answering to Pocock’s deseriptions of the subspecies
indicus and muricola, and to ghat of the form which he regarded
as a distinct species gristatus, oceur,with vamous intermediate
forms in vérious plages, and I am unable to regard anv of them as
in any wayv distinct.

Thelyphonus schnehageni, Kraepelin.
L

« DBurma: Rancoon.
- L -

Only the female i% know.

Thelyphonus manilanus, Koch.
Philippine Islands: Manila.
Moluccas: Halmaheira (subsp. halmaheirae, Kraepelin).
. New Guinea (introduced).

/
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Thelyphonus w.-ty'i, Poceck, .

Siam :, Bathambang, .

L]

Described from a single female in 1900(a). "

In this species and the next the tarsal joints of the antenni-
form legs, though long as in Uroproctus assamensis and the pre-
ceding species of Thelvphonus, are modified in nature females as
in the remaining species of Thelvphonus. g s =

L]
Thelyphonus anthvsacinus (Pocock).

.
Borneo: Batu Song m Eastern Sarawak. .
The antenniform legs of the female are of the same transi-
tional type as in the preceding species. The male has probably *
been described by Thorell (see below, p. 76). 2

Thélyphonus caudatus (Linnacus). i1

(PL. iii, figs. 28, 29, pl iv, figs. 37, 38.)

= = Java; Batavia; *Buitenzorg; *West Java,
Pocock (15344 p. 122) gives Hong Kong as well as Java. As,

however, there are no records from intervening countries the occur-

rence of the species in the former locality needs confirmation be-
fore it can be accepted.

Thelyphonus linganus, Koch. .
(PL iii, figs. 30, 31; pl. iv, figs. 39, 40.)

Malay Peninsula: Penang. %

« Perak—Ulu Selama; *Grik; *Lenggong
< Cave; ? Larut Hills, 3400 ft.
. Kelantan—Kuala Aring.
*Johore—Johore Bahru; up to about 500
ft. on Gunong Pulai.
#Singapore.
Sumatran Islands: Sumatra;"Linga ; *Sinkep.
The specimens from Perak differ from those from fucther south
in that the tarsi of the antenniform legs Are’less distinctly modi-
fied, being of more uniform thickness and lacking the grooves on
the sixth and seventh segments and the hook on the seventh, In
a series of specimens from, Johore and Sinkep Island the grooves
are, however, usually absent from the sixth segment end offen
from the seventh, while the tooth is not always well developed?
Probably, therefore, the differences are not specific. -
Tarnani (1895) records this species from Batavia: but his
description is inadequate, and his figure of the tarsus of fhe anten-
niform leg indicates a mistaken identification, the eighth joint
being, for instance, shorter instead of longer than the seventh, and
the third longer instead of shorter than broad. .

G
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. Thorell (1883, pp. 3907395) records a male from Borneo; but
from his description of the tarsus of the antenniform legs it is
cledr that the identification is at fault. Kraepelin (1897, pp. 32-3)
belieyes this spe¢imen to be the male of T, anthracinus, Pocock,
In Kraepelin's key for the identification of species the presence
of a longitudinal groove in the last sternum is mentioned as one
of the principal c]lu!';mim'i.x'!'il:s of both sexes of T. lnganus. 1In
« the female, hgwevem this is not so well developed as in the male,
and in some HEJ&L!]IILE": it is absent.
In a series of 27 specimens of Ly 18 linganus from Johore, eight
. show 1!_1110:;11¢!1t1|3x, of somie kind in the armdture of*the trochanter.
Five of thefe are shown in text-fiz. 4 There are no such ab-

Frg. f—Abnormalities in the trochanter of the Fem ol Fiegvplionins
Tisgraains, % . .

normalities among our eleven specimens from Perak, ten from
Sinkep Island, and two from Singapore.
-

Thelyphpnus harneznsis, Kraepelin,

Borneo, x
Only the [emale is known.

ST " Thelyphonus klugi, Kraepelin., =
- %
. Sumatra. } '
Celebes, : &
*» Thelyphonus celebensis, Kraepelin,
Celebes. >
. Only the female is known. J
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Thelyphonus doriae, Thofell, . .
(PL iv, fgs: 34, 41.) .,

Malay Peninsula: Singapore.
Sumatran Islands: Billiton Island, hall way between Sumatra
and Borneo.

Java. .
Borneo: Sarawak—*Kuching ; ALt Dulit"(var. koset), 2
West Borneo (vam fosei)—Pontianak.
Central Borneo, L3 3 .

) Thelyphonus sucki, Kraepelin.
(Bl 1, fig. 32; pl. iv, fig. 42.)

South-East Borneo: Tandjong: '--'Bum]]m‘n1;mi::. F
L]

. Thelyphonus semperi, Kraepelin,

L]
. Philippine Islands: Mindanao—Zamboanga, the Western -

tremityv of the Island.

Thelyphonus pococki, Tarnani,

Celebes.

*  This species has been described (Tarnani, 1900, p. 482) since

the revision of the family in ** Das Tigrreich.” “Only the ft‘]]l"l.l:

is known. It appears to be closely related to T, semperi.
-

Thel}rphunus schimkewitsachi, TArnani.

(Bl=iii, fig. 33: pl. iv, fig. 43.)

. Siam: *Pitsahuloke, *Bangkok; Koh Si Chang (Island);
Chantaboon.
Laos: Luang Prabang,
Cambodia.
Cochin China: Saigon. .

Thelyphonus burchardi, Kratpelin.

East Sumatra : Sungei Lalah.

This species has heen described from female spu:unens only
(Kraepelin, IgTo, pp. 99- 100, pl i, figs. 1a-c) since the rgvision . of
she family in ** Pas Tierre m’: i+ .

Thelyphonus insulanus, Keyserling.

New Hebrides,

Fiji Islands : Viti—Kandanawvu,

Pocock (1899b, p. 98) says that this is a true Thelyphonus,
not an Abalins as suggested by Kraepelin (1897, p. 17). Kraepe]m'



L]
rl s o Records of the Indian Musewm, [Vor, XII,

(€890, p. 322) finallyssuggzests affinities with T. schimbewrtscht, 1
haye not seén a description of the species.

Thelyphonus hanseni, Kraepelin,

Philippine Islands: Mindanao.

' The!yphcnus asperatus, Thorell,

Java.
Ambaina. ' ZE . x
Thelyphonus leucurus, Pocock. .
- L] - T w
. Solomon Islands: New Georgin—Narowal ; Rubiana.

Thelyphonus sumatranus, Kraepelin.
Sumatra.
Described from the male only.
L]

Genus Abalius, Kraepelin.

In one species of this genus (A, rohdef) the tarsi of the antenni-
form legs are long as in Uroproctus, and are not modified in the
female. In the rest thev are short, and are modified in the females
as m the more highly specialized species of Thelyphonns,

Abalius rohdei, Kraepelin.
New Guinea. .

-
Abalius samoanus, KEraepelin.

Samoa : Upolu. .
Male unknown.

Abalius willeyi, Pocock.
New Britain.
Male unknown.

Abalius manilanus, Kraepelin.

Philippine Islands: Manila,

This species has been described ffrom a female specimen
{Kraepelis, 1900, p. 7, text-fig. 2) since the revision of the family

; 0 Das Tierreich.” » .

Genus Tetrabalius, Thorell,

This genus occurs in the Moluccas and Borneo.

The tarsi of the antenniform legs are moderately short and are
slightly modified in the female of the only species in which they
shave been examined.

R —— gy



L A

il

1916.] I’ H. Graveny : Indo-Anstralian Thelyplponidac. 70

Tetrabalius seticauda (Doles®hall).

L]
Moluccas : Halmaheira ; Amboina; Ternate » Batjan; Cerdm,

Tetrabalius nasutus, Thorell.

Borneo.
Only one specimen is known. It is said te be a female, but
both antenniform legs are damaged. Sy v

It will be seen froy the foregoings pages that among the Thely-

phonidae evolufion has chiefly affected three organs—the tibial .

apophyses of the male, the tarsi of the antenniform®legs of the
female, and the genital sternum of both sexes. .

The modification of the tarsi of the antenniform legs of the
female occurs at about the place at which the male holds them,
between his chelicerae during courtship (see Gravely, 191556,
p. 52-2, pl. xxiv, fig. 25) and there can be little doubt that it
implie2 a specialization connected with this process. BSpecies in
which these tarsi are modified must therefore be régarded as highar
ih*the evolutionary scale than allied species in which they are
unmaodified. :

Nothing definite is known as to the uses of the modified tibial
apophyses of males; but since this modification is also confined to
qne sex it is presumably also connected in some way with sexual
processes. In any case, since the tibial apophyses of both sexes
of some genera, and of females of all, are alike simply conical,
those species must clearly be regarded as mogt highly specialized
ig the males of which these apophyses are most widely removed
from this fundamental form. . :

With regard to the genital sterna, those species in which these
plates undergo the greatest change when maturity is reached must
similarly be regarded as the most highly specialized.

Specialization of the genital sterna appears to be roughly
correlated with specialization in other parts. Thus in the keelless
wenera, in which the antenniform legs are never modified, it is not
known to occur in the genus Labochiruss, very few members of
which have the tfbial apophysis as highly modified as is usual in
the genus Hypoclonus ; and in the genus Hypoctonus it appears to
be confined to the most specialized species—t.¢. to those in which
the tibial apophyses of the male bear a distinct lamina on the
lower border of the grooyed surface. Similarly in the keeled
group it appears to be least marked, among Indo-Australian
forms, in the g&nus Uroproctus, in which the tibial apophyses of.
the male are scarcely, and the antenniform legs of the female *
not at all, modified. Specialization of the .genital sternum ap-
pears, moreover, often to be more marked in males than in females
in genera in which the antenniform legs of the latter ire more
strongly modified than the tibial apophyses of the former, and
vice versa. It seems impossible to say more at present-with refer-
ence to modifications of the genital sternum. . .

e
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+ The genera cl1::;-.1f:l‘uri"'z,ml by the specialization of the tibial
apophyses«f males are three in number— Laboelitris, Hypoclonis
and Typopeltis, o .

ahe distribution of the genus Labochirus, as already pointed out
{above, p. 61), suggests that this genus, which contains almost all
the most primitive representatives of the keelless group in the Indo-
Australian area, gnce had a more continuously wide distribution

o thanis at pregent the case. Its most highly specialized species ap-
pear to be confided to Burma, in,and around which country and
nowhere else the remaining Indo-Australian genus of the keelless

- f-'_._"‘TGL]E]—.Ir'I:h"f?:'?fI‘rJH ifs—is feund. The more primitivé species of this

genus closel¥ resembl® those of the last] proving a commpn origin
for the two: but the proportion of highly specialized species is
* much grcnl‘v:—r.' 1 have already alluded to the concentration of this
Jhighly specialized genus in Burma as evidence that the conditions
Jound among the secluded valleys of this country have acted as a
stimulus to evolution in the same sort of way as the conditions
found among the islands of the East Indian Archipelago, « con-
claision which fihds support in other groups (see Gravely, 19154,
p. 410}, L
The genus Hypoctonus appears to be dominant over the whole

of Burma, and its range extends beyond the Siamese frontier
almost to Raheng in the Me Ping Valley, an immature specimen
having been sent to us by Mr. C. S. Barton from laterite jungle
in _the forest surrounding the Metaw River, a river which joius
the Me Ping from the west close to Raheng. From open ground
in this forest Mr. Bagton has also sent us an immature specimen of
the genus Thelyphonus, a genus which appears to be widely dis-
tributed in Siam *and Iiddo-China. It is difficult to determine,
from the evidence at present available, whether Thelyphonus or
Typopeltis is the dominant genus of the two last named countries,
or whether both are equally common. & . .
Typopeltis extends northwards to Japan and Siberia. It
resembles the keelless genera already dealt with in having the
tibial apophvses of males strongly modified, though perhaps in
general a little less strongly. «In addition, however, the tarsi of
the antenniform legs of females—thowgh alwags long—are often
somewhat modified, a» thing which is unknown in the keelless
genera. It is impossible in the present state of our knowledge to
locate the evolutionary centre of this genus, but it is noteworthy
that the only species in which the antenniform legs of the female
are known to be unmodified is Typopellis amurensis ' from Siberia
on the periphery of the range of the genus. . -
= Omitting the genus Mimoscorpius (from the Philippines), of
which scarcely anything is known, the keeled genera with unmodi-

1 The®ype specimen is a female from Siberia.  Kraepelin (1897, p. 13}
iddentifies with this a male Yrom Canton,  In view of the Iimitc{? range of most 3]2;1:-
cies of Thelyphonidae the correctness of this identification can scarcely be con-
_-.ldau‘_r:d certain,  Unfortunately nothing is known of the sex of the Indo-Chinese
* specimens in the Paris Museum.
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-
fied or alinost unmodified male tibial apophwses remain for conse
deration. Of these the genus Uroproctus, whose unniodlified ggni-
tal sternunr indicates its primitive character, ctntains only one
species, a species the females of which have the tarsi of thelw an-
tenniform legs long and unmodified. In two at least of the other
three genera the females of some species have the tarsi of their anten-
niform legs long and unmodified, while those af most have them
short and modified, two species of Thelvphonus®bejng éransitional in *
so far as these tarsi are long although modified. The phylogenetic
value of the riif.tinctinuﬁ between these genera _i5 very doubtful,

and they may be treated lere as together'forming a sipsle unit. .
The*species found in the Malay Peninsula and Archipelago
and the Polynesian Islands are as follows :— .,
-
T helvphonies manilanus, Thelyplonus tusulanus,
i anthracinus, L fteiiseant, ”
e canidalics, £ asperatis, .
X linganus o lewcurns,
= foriecinsis, o « SiMalranuys,
2 : kgt Abalins rolder :
o celehensis, vy SOIMOMINS,
5 Aoriae, o willeyd,
o sucki, s mantlanus,
" sentperi, Tetrabalins selicanda,
. = pococki o nasiubas,
- burchardi, .

In two of these—Thalvplonws swinalranug from Sumatra and
Abalius nasulus from Borneo —the structure of the antenniform
legs of the female is not definitely knfwn.! "But the tarsi of
these legs are short in the male of the former species, and as
shortening appears to follow modification it may be assumed that
they are modified *in the female. In the only known specimen of
the latter species they are damaged.

In all the others except Thelyphonus anthracinus from Borneo,
Thelyphonus mamlanus from the Philippines and Molucecas, and
Abalins rolidei from New Guinea, tley are both modified and short.
In the first of theSe three exceptional species they are modified
but long ; in the other two they are both long«and unmodified.

In Continental Asia (excluding the Malay Peninsula and in-
cluding Ceylon) on the other hand, only two out of five species be-
longing to the keeled group have the antenniform tarsi modified,
and in one of these they are long. Both species are, goreover,
sonfined to Sian and Indo-China, #.e. thev are the nearest of alle
to the Archipelago.

The country west of Siam and more direetly north of the
Malay Peninsula is occupied by the keelless genera qubuciom:s

L1 have not seen & deseription of T snswdans. TEicis allicd w T sclidm-
kewitchi as Kracpelin sugg «ts it must have the antenniform legs of the ferale
medificd, ‘ 2
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and Labochirus. Only one species of Thelyphonus—1T. schnfhageni
frgm Rangdon—has been recorded from this country. Through-
out Assam and fhe Eastern Himalayas the present group of genera
is represented by Uroproctus assamensis; and throughout the
Indian Peninsula and Ceylon by Thelyphonus sepiaris. In all of
these three species the tarsi of the antenniform legs of the female
are long and unmodified,

Itis clear, tlierffore, that species of this group are more numer-
ous and as a rule more highly speeialized in the Archipelago than
in Continental Asja. Ll .

Suamary oF CoNCLUSIONS,

L]

1. The degree to which different species of Thelyphonidae

, have been affected hy the process of evolu'ion can best be seen in
the genital sternum of both sexes, the antenniform lezs of the
*female, and the tibial apophyses of the male (p 79).

2. The modifications seen in the genital sternum are net suffi-
gjently definite dr varied to be of much use for the purpeses of this
paper. Broadly speaking, however, they are correlated with tlre
modifications seen in the other two structures mentioned (p. 79).

3. One of these two structures is affected in some genera,

and the other in the rest. Only in the genus Typopeltis are both
affected together. The relationships of this genus are rendereg
obscure by the fact that it differs from other genera with modified
male tibial apophyses in having keels between the median and
lateral eves, and that it differs from other genera with modified
female antenniformt legs in having a different (more nearly ter-
minal) series of joints affected by the modification (pp. 6z and 80).
4. The genera Urdprocius, Thelyphongs, Abalius and Tetra-
balius are closely related. Except in so far as the structure of the
genital sternum of Uroproctus indicates the prilnitive character of
this genus, they are separated by characters of doubtful phylo-
genetic significance and they are best treated together as a unit
group for the purposes of this paper. In all species the tibial
apophysis of the male is simply conical, though often slenderer
than that of the female ; in the more diighly spdcialized species the
antenniform legs of.the female are modified (pp. 62 and 81).

5. Twenty-threeof the twenty-eight species belonging to these
four genera are found in and confined to the Malay Peninsula, the
Malay Archipelago and the Polynesian Islands. Of these the females
of only two have unmodified antenniforin legs ; one of the remaining

.tWenty-ohe has the tarsi of these legs unshortened although thear

« are modified (p. 81)." Of the two species which inhabit Siam and

Indo-China one has these tarsi shortened and the other unshort-
ened ; both have them modified (p. 81). One species has been re-
corded from Burma, where the keelless genera with modified male
tibial apophyses are dominant. Like the two species occurring
{and dominant) in Assam and in the Indian Peninsula (with Ceylon)
« reSpectively it has the antenniform legs of the female unmodified
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(pp. 81-82). Species found in and near the Archipelago are evi
dently, then, more highly specialized and much more numerous
than those in Burma, Assam and the Indian Penimsula.

6. The keellessgenera may for the present be regarded dstwo
in number ; but it has been necessary to redefine them (pp. 61-63).
The genus Labochirus as redefined occurs in Africa, in South India
and Ceylon, in Burma and the north of the Malzy Peninsula, and
perhaps in Borneo (pp.64-67). It is composed almust entirely of
relatively primitive forms which presumably had at one time a
more continuously wide distribution than at present. Two species
(L. andersoni and L. ellisi), however, show a_specialization of the
male tibiil apophysis similar to that found in the higher members
of the genus Hypoctonus, but affecting the upper ikstead of the
lower border of the grooved surface. Both these species are con-
fined to Burma (pp. 64 and 8o). The genus Hypoctonus, which
consists chieflv of the more highly specialized species of the group,
is also confined to Burma, whose secluded valleys presumably form
the main evolutionary centre of the group. The fauna of these
valleys is very imperfectly known, and the species of this group
have for the most part very restricted ranges Probably, therelore,
there is still much to be learnt with regard to them (pp. 61 and 80).

7. In the genus Typopeltis the number of records, espe-
cially from Continental Asia, is exceptionally small in comparison
with the range of the genus, which indicates that here too there
is still much to be found out. For the present the most that can
be said is that the evolutionary centre is presumably somewheie
in the tropics, that the genus does not extend couth of Indo-China,
and that the only species in which the female is known to have un-
modified antenniform legs occurs in Siberia on the northern peri-
phery of the range of-the genus (p. 8o).

8. Nothing can be said of the genus Mimoscorpius from the
Philippines, as next to nothing is known about it.

g. Before concluding it may be well to note that the two
American genera, which do not properly come within the scope of
this paper, are both extremely primitive. Thelyphonellus has the
male tibial apophysis less modified than any of its Oriental keel-
less allies ; and Mastiyoproctus has the genital sternum as little
modified as the allied and primitive Oriental Uroprocius, and the
tibial apophyses alike in the two sexes,

-

LIST OF PAPERS REFERRED TO. -

For a general bibliography see Kraepelin, 1897 ; for references
to individual species see Kraepelin, 1899,
1872, Butler, A, G.—'* A Monograph of the Genus Thelyphonus.”
Ann. Mag. Nat. Hist. (4) X, 1872, pp. 200-206, pl. xiii.
1873. Butler, A. G.—'* Descriptions of Several New Species of
Thelyphonus.”” Cist. Ent. I (6), 1873, pp. 120-13%.



1804,

« 1806,

1307.
-

LE0G.

IQo0.

100,

IE}II]I',:I

1901,
ilaﬂl.
1901.

1902,

-
. Simon, E. 6 Faune arachnologique de |’ Asie meridionale.”

. Oates, It. W .—** On the Species of Thelyphonus inhabiting

4 ., i : &
. Tarnani, J.—*" Ueber die 'l hEl\_»']:’llOllt-‘.‘iEn aus den Bammlun-

. Kraepelin, K.—°‘ Scorpiones und Pedipalpi.,” Das Tier-

-
« o Records of the Inddan Museum. [Vor. XII,

Bull. Soc. Zool. France X, 1885, pp. 1-39 and 436-462.

Thorell, 4T.—'‘ Pedipalpi ¢ Scorpioni dell’ - Archipelago
Malese.””  Ann. Mus. Civ. Genova (2) VI (XXVI), 1888,
PP 320-428

Contineptal India, Burma and the Malay Peninsula."
[.4.S B. RVIIL (11}, 1889, pp. 4-19, pl. ii.

Pocock., R. I.—'* Notes on the Thelyphonidae contained
it the Collection of sthe British Museum.’' Amn. Mag.
JNat. Hist, (6) XIV, 1804, pp. 120-134, pl. ii.

oen, siniger Russischer Museen, I11."* Horae Soc. Ent. Ross.
XXIX, 1894-5, pp. 11121, pl. i

Simon, E.—¢ Liste des Arachnides recueillis en Indo-Chine
et offerts au Muséum par M. Pavie.” Bull, Mus. Hist.
Nat. Paris, 1806-7, pp. 263-4.

Kraepelin, R.—'* Revision der Uropygl.”  Abh. Ver. Ham-
bure, XV (1), 1807, 60 pp., 2 Pl

Hentschel, E.—*° Zur geographishen Verbreitung der Thély-
phoniden.”” Zool. Anz. XXII, 1899, pp. 420-430.

reich, 265 pp.,04 text-figs,

Pocock, R. I.—{a) ‘‘ Diagnoses of some new Indian Aracl-
nida.’* J. Bombay Nat. Hist. Sec., XII, 18g8-1900,
PP. 744-753

(b) ** Sgorpions, Pedipalpi and Spiders collected by Dr.
Willev in New Britain, the Solomon Islands, Loyalfy
Islands, &te.”” Willev's Zool. Res., 1899-1902, pp. 95-120,
pls. x-xi. 48 o

Kraepelin, K.— Uber einige neue Gliederspinner.”" Abi.
Ver. Hamburg, XVI (4}, 1900, I7 pp., 12 textsfigs. .

Pocock, R. L.—{a) ‘* Some new or little-known Thelyphoni-
dae and Solifugae’ Ann. Mas. Nat. Hist. (7) V, 1900,
PP 204-306, text-fig. I-4.

{h) ¢ Arachnida.” = Fauna of British India Series, 2799

Rp., 89 text-figs. .
Tarnani, J.—* Deux nouvelles espécies de Thelyphonides " '
Zool Anz XXIII, 1900, pp. 481-2 "
Krapelin, K.—** Catalogue des Pédipalpes des Collections L

du Muséum d'Histoire Naturelle de Paris.”’ Bull. Mas.
Jlist. Nai. Paris, VII, 1901, pp. 263-274.
Simon, E.—*' Arachnida of the Skeat Expedition to the

Malay Peninsula.”” Proc. Zool. Soc. London, 1901, pp. }-—J' '
45-84. . E

Tarnani, J.—"Uber die Thelyphoniden aus den Sammlun- |
*zen einiger, russischer Museen.' Ann. Mus. Zool Aec. ;
Imp. Sci. St. Petersburg, V1, 1901, pp. 207-219, pl. ix. 5 ]

Pocock, R. I.—** A Contribution to the Systematics of the
* Pedipalpi.’ Ann. Mag. Nat. Hisl. (7) IX, pp. 157-165.



1916.] F. H. GRavELY : [ndo-Australian 'f'fu-n-;u_m:m,m':-, 55

1goo. Borner, C.—** Beitriige zur Mur]s]u'wulngiuqlcr Arthropoden, I.
Fin Beitrag zur Kenntnis der Pedipalpen.’' * Jib. Zool
XVIT, lgna -0, 42, 1004, 174 pp., 114 tesd-figs., 7 pl. 5

1004. Simon, E.—'* Arachnides recueillis par M, A, Pavic un Indo-
Chine." ' Mission Pavie Indo-Chine, 1879-1895, Eludes
Diverses 111, Recherches sur UHistoire Naturelle de P Indo
Chine Orientale, 1904, pp. 270-295, pl. §vi.

1900. Schwangart, F.—"* Uber zwei Formen *ler Pedipalpengat-
tung Typopeltis, Pocock . von Formosa. Zoal. Anz. XXX,
1006, PP. 331-337, text- figss ¥-3

1go8. Iwakawa,” T.— COmn_the Specific Imnhu of Lh:_.::ucmpmu- .
gpider of the Loochoos and Formbsa."  Aunot. Zool,
Jap. VI (4), 1908, pp. 287-201, pl. xi. .,

1010, Kraepelin, K. —** Neue Beitrige zur Systematik der Glieder-
spinoen.’” Mitd, Mus., Hamburg, XXVIII, 1910, pPp. 50- «

107, I pl., g text-figs. .
rgr1. Fischer, C. E. C.—'* The Courtship of Whip-Scorpions.” [.
& Immﬁm Nat. Hist. Soc. XX, 1910-11, pp. RbE 880,
Igrr. Hirst, S.—""0On a new Peu_hpﬂlp from Burma.'' Ann. Maga,

* Nat. .Hist. (8) VIII, pp. 380-381, 1 text-fig.

1912. Gravely, F. H.—(a) ‘* Notes on Pedipalpi in the Collection

of the Indian Mupseum. III. Some new and imperfectly

known Species of Hypoctonus.” Ree. Ind. Mus. VII,

19I2, pp. 10I-107.

(b) ‘* Exhibition of living Pedipalpi, with Remarks gn
the Distribution of the Order.”” #“roc A S5.B., Aug. 1917
{1g912). pp. cxxiii-cxxv.

19I5. Gravely, F. H.—(a) ** The Ewvolution 'md Distribution {:-I
Indian Spiders belonging to the Subfamily Aviculariinae."”
J.A.5.8. (ns) X, 1014 (1914-5), pp. 41I-420, pl. xxxi.

(&) ™ Notes on the Habits of Indian Insects, Myriapods
and Araclinids.” Rec. Ind. Mus. XI, 1915, pp. 483-539,
pls. xxii-xxv.



YIII. REPORT ON A SMATLL EELLEC'J'II'.'HN .

OF MARINE MOLLUSCA DREDCED 1IN
SHALLOW WATER IN THE -
2 ANDAMAN ISLANDS, «*

By H. B. PresTOoN, F.Z.5. s

In dealing with the present small collection the c\cccdm"ly
rich nature of the Andaman Islands Molluscan fauna is once
more snphasized, several large collections, notably those of Nevill,
Bouley, Wilmer and Warneford, made during mote or less receut
vears having seemingly failed to exhaust it and there is little
doubt that were svstematic dredging, especially in from two to
twenty fathoms, Carried on at every available pmnt round the
islands la rge numbers of forms hitherto unknown to seience would
be revealed.

In the present paper the author is able to diagnose and
figure seventeen species which appear to have up to now escaped
notice; and also to place on record the occurrence of several
quite unlooked for forms, thus very considerably extending their
known range, while the material collected has, iir addition, enabled
him to provide drawings of two spccius’{Eﬁm.{m aa,ﬁfﬂam, Gould
and Eulima oxytata, Watson) which, though duly described, have
not before been figuired.

Class GASTROI'ODA,
,Order PROSOBRANCHIA.
Family PLEUROCTOMIDAE. .

Pleurotoma fusca, Hombron and Jacquinot.
Vop. Swd. Pole, Zool., Vol V. p. 111, phoxxv, Ags. 19-20.

« Brigade Creek, in 2-5 fathoms, on a bottom compoSed of des
caying vegetation ; Port Blair.

Mangilia gracilenta, Reeve. h

Proc. Zool. Soc., 1843, p. 184 Tryon, Mau. Couch,, Vol. VI, p. 251, pl
xxiii, figs. g8, 88 ; pl. xvii, fig. 11, i

Port Blair. =
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. wi? Family Nassipae.
o MNassa kempi, sp. u

(Figs, 1, 14.)

Shell small, ovately fusiform, whitish shading on the last whorl
to pale yellowish-brown, ]miuhd with two spiral bands of pale
reddish-chestnut which increase to three on the last whorl ; whorls
5, the frst two amooth, ]mhahs_d the lat three sculptured with
rather clbselv-set, tl‘!’lll.&‘.’Er‘-C costulae # base of shell finely spirally
suleate : sutpre impressed, crenellated by the terminations of the

-

Fre: 1. —Nasse fempi, sp. n. X% 0. F1G., 2.—Nazsa ploenfe HSTs, Spe n. X 4,
Vik— o, =culplure, = 8. - 7 ., senlplure, % .
Fig. 3. go—Nafice kempi, sp.n. % 3
o Al io., aperculum X 3.

transverse costulag; golumella obliquely descending, narrowly and
restrictedly outwardly calloused, the callus extending upward
across the parietal region to meet the upper margin of the labrum
and bearing eight denticle-like plaits of which the uppermost and
the three basal ones are the coarSest; labrum white, acute,
Laricosely thickened Dbehind, slightly pm]eetmn' im front and somge-
what sharply contricted near the base, hearing seven small,
regular denticles just within the aperture; aperture ovate; canal
short, rather broad.

Alt? 4°5, diam, maj. 2’5, diam. min. 2’25 mm.

Aperture: alt. 1’5, diam. *5 mm.

. Hgb.—Semiramis Bay, Andaman Islands, in 2-6 fathums on

a bottom of fine mud (5. Kemp).

S ——
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-
Nassa phoenicensis, sp. i o .
-
2 (Figs: 2, za, p. 85.) .

-
= : e 2 - -
Shell rather small, shortly fusiform, reddish-brown, painted

with spiral bands of dark chocolate: whorls 6, flattish, regularly
inereasing, the last long, sculptured with slichtly oblique, trans-
verse costulae, crossed by fine, spiral lirae and a single groove a
little below the sutural region, which transforms thé terminations
of the transverse costulae inLu a, tow of nodules; suture im-
pressed; colunfella margin obliquely descending, b{::.ﬁ'iu]:; four
plait-lika denticles, livid “whitish in colour? restrictefl and rather
erectly calloused and extending above into a well dgfined, parietal
callus which reaches to the upper margin of the labrum; labrum
varicosely thickened with narrowly reflexed margin, obhqucly
backwardly sloping and sharply contracted to [orm a notch near
its base. bearing seven denticles just within; aperture irregularhy®
nvate scanal short.,

Alt. 7, diam, maj. 3'75, diam. min. 325 mm.”

Aperture: alt. z-25, diam. r mm,

Hab.—Phoenrs Bay, Andaman Islands, in 1-3 fathoms, on a
bottom of muddy sand (5. Kentp).

Masgp (Hima) tindalli, Melvill.
Fyoc. Malec. Sop, London, Vol V1L, 1007, p. 29 (hg. in text.
Port Blair. "
A single small and damaged specimen which the author refers
with some hesitation to the above quoted species originally des-
cribed from Baticaloa®, Cevlon.

MNassa (Niotha) livescens, Phil.

7:” sefir, fie Malok., 1548, poriy (as Nassa): Tryon. MWaw. Coneli:,

Ser, 1; Vol I". p. 54: ple xvi, g, 304
Semiramis By, 2-6 fathoms, in fine mud.
A single dead and immature specimen. .

Massa {ercuIa.ria.} globosa (QJuoy).

Uuoy and h"L mard, Zool. Pov. dstrofabe, 110 p. 448, pl. xxxip hgs. 25.47

®.o Huccinrm). s
Phoenix Bay, in 1-3 fathoms, in muddy sand.

MNassa (Arcularia) cancellata, Adams.

Froc. Zool. Soe:, 1851, po gy : Trvon, Man, Concle, Serc 1, Yol 1V p. 2
pl. viii, fig, 35. "
Bamboo Flat Bay, 1-4 fathoms, in muddy sand.
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[ )
Nassa (Alectrlon) unicolor, Hombron and Jacquinot.

21 Vav. Asirel. gt Zel., 1853, ¥V, p. 76, pl. xxi, figs. 13-15.

- 2 " - -
Semiramis Bay, 2-06 fathoms, in fine mud; Port Blair.
A single juvenile example from each locality,

. Family CAPULIDAE.

*Calyptraea pellucida, Reeve.

Cogelte fean, (Frochite), sit 3, pl. i, figs. 2a-b. p
A simele specimen on the inner side of a valve of Tellina
. - -
vialor, Preston, from Port Blair.

Family NATICIDAE.
e Matica kempi, sp. n.
(Figs. 3, 32, 30, p. 85.) .

Shell small, solid, ovate. of a yellowish ground colour, painted
with rather fine, closely-set, transverse, zig-zag, chestnut mark-
ings and irregularly, broadly, spirally bandgl svith pale reddish-
chestnut; whorls 4, the first three small, the last large, convex,
finely, transversely striate: sutures so lightly impressed as to be
almost linear; umbilicus deep, sealed, but for a comparatively
nairow opeting, by a heavy convex callusewhich is stained with
dark livid purple; columella margin obliquely descending, spread-
ing above into a well defined, parietal callus which is so thickened
as to take on almoest the appearance of a nodule near its junctiom
with the upper margin of the labrum ; labrum sub-acute above
and in front where it is stained with a lividstinge, slightly dilated
below and considerably thickened where it merges into the base
of the columella margin; aperture ovate; opercultim thick,
shelly, polished shining, semi-transparent, but marked with opaque,
radiating bands of milk white, two-whorled, with eccentric uu-
cleus and strongly spirally striate,

Alt. 75, diam. maj. 5'75, diam. min. 475 pm.

Aperture: alt. 4, diam. 2'25 mm.

Halh.—Port Blair,"Andaman Tslands (S. Kemp).

Sigaretus (Eunaticina) calaraphe, sp. n.
L]

- . (Figs. 4, 4a.)

L]

Shell small, moderately solid, vellowish-white ; whorls 4, the

first two small, the last two rapidly increasing, the last large, long,
sculptured with fine, but rather irregular, slightly wavy, incised
spiral stsae; suture canaliculate ; umbilicus moderately narrow,
deep, partly concealéd by the outward expansion of the calloused
columella margin ; columella margin obliquely descending, curved
« belbw, esutwardly expanded, the expansion appearing as a wing-

[ ]
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s like projection above and much L,-I'_'i'lll'T"lLLEl.l in the mcdmn part

labrum: continuous with the columella callus, -m:lie 'mmewl];l.t
projecting in front; aperture pyriform ; interior *of shell white,
porecllaneons. "
Alt. 85, diam. maj. 55, diam. min. 4 25 mm.
Aperture : alt. 6, diam. 3 mm.

Hal.--Semiramis Bay, Andaman Is., in 2-6 fathoms, on a .
bottom of fine sand (5. Kemp). e 1 .
-
- — - ®
. "Family SCALIDAE. . L
3 -
. Epitonfum robillardi (Sowerby). * ' 2
FProc. Walac, Noe., London, 1. P gz, |_|'|. v, !II_L:.. 3 I:q"-.\'.:':ﬁr."l.-rl. .
Bamboo Flat Bay, 1-4 fathoms, in muddy sand. -
L ]

Irti., po—Sigaretis 1.&.’:r.-.lu.‘r'p:'.u.1.|. calaraphe, ap. n. X 4.
. o de— do. sculpture, X 4.
s—Fulima oxvtala, Watson x B,
6.—Enline vossinsitlae, sp. n. % 3.

L] -
: Family EULIMIDAE. "
Eulima oxytata, Watson. 5
(Fig. 5.) 7
¥ Lonae, Sec. " 1883, Vol KV p. 117 (unhigured).
Bamboo Flat Bay, 1-4 fathoms, in muddy‘sand.
The author has been unable to trace the existence of any
figure of this pretty little species, hence the figure now given.
. -
. « Eulima rossinsulae, sp. n. * Lo :
(Fig. 6.) F
Shell elongately subulate, semi-opaque, white; whorls 17, :
Hattened, not convex, smnuth polished, 3h1mng sutut! linear ;
columella margin oblique ; labrum acute, shghﬂy bent inwards
over the aperture ; aperture slightly ubhque narrowly an& some-
what elongately triangular, .
’ L]
. - -
- L]
. . 5 1
P e & = i
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-
Alt. 11, diam, maj. 2-25 mm.
s Apetture: alt. 1-5, diam. ‘75 mm,
Hab —Ofi*Ross Island, Andaman Is., z-1to fathoms, on a bot-
tont'of sand, stones and coral (5. Kemp).

Family NERITIDAE.

. . Tleodoxus oualanensis, Iesson,
Lesson in Dupercy, Vay, Cogutlte, Zoal., Yol. 11, r830, p. 370
Geeve, I,'|_l.'.'|;.".'. foon., sp. 108, pl xxavi, gy 108 (s l_l"n.'.;'.".l'l'.".'.'.-."l.
- 2 Banteo Flat Bay, 1-3 fathoms, inmmuddy sand.

. A single small specimen ; the species though originally des-
. cribed from*%he Pacific appears to have a very wide range, the
author having taken quite typical specimens some years ago at

* Baticaloa on the east coast of Ceylon.

Fig. m 7a, 7ho—~Ethalia capilfata, Gould, x4,
5. S.—Cplichiella synpenes, Sp.n. X 5. .
L]
Family TROCHIDAE.
Ethalia capillata, Gould. E
(Figs. 7, 7a, 70.)
Proc, Hest. Soc. Nat. Hist., 1801, Volo V11T, poo13. !I
Off Ross I., in 2-10 fathoms, an a bottem of sand, stones i
and coral. o
A very beautiful species which appears hitherto to have escaped
heing fizured.
Order OPISTHOBReA NCHI A.
. “ ,
. 5 Family SCAPHANDRIDAE. * .
= ‘ : |
Cylichnella syngenes, sp. n. o
. (Figs. 8, 8a.)
L]
Shell allied to® Cylichna cylindracea! Pennant, a common -
European form, but differing from that species in the wider apical
-~ S - — 3 g oy = =
. U B, wondy Bdoy, Vol 1Y, P- t17 ple Ixx; by, 35 0as Ball b
* ®
-
o & .
* -
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4g = . s . 0 ' + -
_* umbilicus, in its coarser revolving striae and more cylindrical antl

2 truncate form. 3 .

Alt. 5725, diam. 2 nuy, Y 3

Aperture ; alt. 525, diam. ‘25 mm.

Hab.—Port Blair, Andaman Is, (5. Kemp).

Family APLUSTRIDAE. « ¥
Micromelo uredatum (Bruguicre),
Brog., Escyel. Meth., 1, po 380 (as Bufter; Tevtn, Han, Lonelr., Vol
XY P 02, L i, |i_'_:'~_ =34, & ] -

= §
Off Ross 1. in 2-10 fathoms, on a bottom of HFLJ:{]. stones and

coral.
A single very brightly coloured example which is 1|1s{-]mrai,}]e.

from the West Indian shells in the British Museum.,
L )

3 Class PELECYPODA,
Order TETRABRANCHIA.
. v « Sub-order My TILACEA,

Family MyTILIDAE.

¥k Mytilus curvatus, Dunker.
. Proc. Zool. Soc., 1850, p. 361 : Reeve, Conch. Ion., sp. 53, pl. %i, figh 53.
Brigade Creek, in 2-5 fathoms, on a hottom composed of

decaving vegetation.
2 .
. Sub-order ArcAcEA.
Family ARCIDAE.
L] L]

Arca (Anadena) holoserica, Reeve.

Proc, Aeal. Soc, 1844, po 30 (08 Avea): Reeve, Conchi. feont, Sp. L,
pl. ii.
A voung specimen from Semwramis Bay, in 2-6 fathoms, in
fine mud. * .

Family NUCULIDAE.
Nucula semiramisensis, sp.n.

(Bigs. 9, 94, 9b.)

s«  Shell tumid, ovately rhomboidal, covered with a .1;]1111, palu-

—~ reddish-brown periostracum, polished, shining, minutely, obsolete-
lv. transversely striate, and marked with concentric growth lines;

umbones pearly, not prominent: dorsal margin arched in the me-
dian part, anteriorly sinuous, posteriorly bylging ; ver'tral mar-
: gin rounded ; anterior side sharply angled above, obliquely sloping
'r below ; posterior side rather slightly produced, sharply rounded ;
hinge plate bearing on right wvalve five erect, sharppointed,®



Ofe « o Kecords of the Indian Museum. [Vor: XIT, .
-
unterior I|.|.LI. sixteen posterior lateral teeth, and on the left valve
. six anterior and seven- .
: teen posterior lateral
teeth. Interior of shell
pale bluish, nacreous.
Long. 795, lat. 11°75
111111,
Hab,—Semiramis
Bay, Andaman Is,, in
+2-6 fathoms, in fine
. mud (5. Kemp).
Allied to N. bengal-
116, 9, 9a.—NePrula semiramisensis, sp. n. ¥ 3. €nsis, Smith!, from deep
ob— e, hinge, X 3. W :ltu;-1'{t| the Bay of Ben-
2 gal. The present species
*is however of smaller dimensions and greater cmnexltv for its size,
the anterior side is also much more angular than is the case in
that species g

Yoldia tenella, Hinds.
Proc. Zool. Sue., 1843, p- 90 : Reeve, Concli. feon., sp. 2, pl .
Semiramis Bay, in 2-6 fathoms, in fine mud ; Port Blair.

. Sub-order CARDIACEA.

, Family CARDIDAE.

. Fulvja papyracea, Chem. .

Canch., Cab., Vol. VI, p. 190, pl. xviii, fig. 184; Sowerby, Conch. Itust.,
figr. 50 (non fg. 3311 Reeve, Concl. feou., sp. o, pl. i1%as Cerrddient).

Bamboo Flat Bay, in 1-4 fathoms, on @ bottom of muddy .
sand (young specimens only).

Sub-order CONCH ACEA,
-
Family VENERIDAE., -
Dosinia laminata, Reeve,

Feus, Mo 34 Schedter, Eialedf, i, p. 167, plox fgo 3t 1N eveavata,
« Gmel. Syst., p. 3200, No. 832; of. Ftur'nr.r Kril. Unters,, p. 26, Reeve, Coweli.
fean., sp. 41, pl. vii.

« Poré Blair,
" . - agae
A number of small specimens measuring about 13 millimetr®s
in height and breadth. -

Pitaria sp.? Juv.

Phoénix Bay, ia 1-3 fathoms, on a bottom of muddy sand; J
Port Blair.

= .
Airne Mag. Nat. flist., Ser, 6, Vol XV a8os, po 257, pl. i g g
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L]
- Anaitis calophylla, Hanlev, -
. Caft. Kec. Brv. Shells .‘\|'|'|:.|_'|}|.|.i\_ P 30, ple v, fgr, 20 (as :l'.-.-.'.'.'_-}. -

Port Blair. e .

Anaitis sp.? Juv.

Semiramis Bay, 2-6 fathoms, n fine mud.
A single very beautiful specimen, which the author has been
unable to satisiactorily determine, it is abviotsly ina very youth-

ful state, :
. ‘Fapes textrik,” Chem. ., .
Cayeh. Cal,, Y1, p. 452 pl. xhi, fir. J42 (a5 Raos [
Port Blair. Two voung examples, .,
Family SOLENIDAE .
Solen sp. T Juv. .

Bamboo Flat Bay, 1-4 fathoms, in muddy sand; only ex-
tremely juvenile specimens obtained. :

- . Order DIBRANCHIA
Sub-order LUGINACEA.
. Family LuciNipake.

Lucina semperiana, Issel

” L]
savigny, Descript, de I'Egypte Cog., pl. viii, fig. 12, lssel, Wal, del Mar.
Reszso, 1860, p. 8z, "

Semiramis Bay, 2-6 fathoms, in finesmud.

Sub-order TELLINACEA.
X Family TELLINIDAE.
Tellina bertiniana, sp. n.
(Figs. 10, 10a, p. gb.)

Shell trigonally ovates somewhat convex, white, opaque,
slightly polished, smooth but for concentric growth lines which
are more closely-set and more apparent near the margins: umbones
moderately small and inwardly curved, marked with rather dis-,
tant growth ridges; dorsal nmrqut arched; ventral margin gently
munded , very slightly contracted pnﬁtermﬂ_v ; anterior m;]e roungd-
el ; postermr side angularly rounded. .

.‘ Long. 7°5, lat. g'25 mm.

flab.—Bamboo Flat Bay, Andaman Islands, in 1-4 fathoms,
on a bottom of muddy sand (5. Kemp).

Dedicated to M. Victor Bertin in recognition of dssistance

* l‘t'CEIVEd from his valuable work on t.he Tellinidae.!

L .‘h voe. Arel. Mus, Paris, and Ser., f PP moz-z6r, pls viii, 12
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[ . [l
. Tellina innocens, sp. . =
. . y (Fig. 11.)
{ :
Shell small, ovately and broadly auriform, thin, semi-trans-
parent, white, both wvalves finely concentrically striate; umbones
small, a hittle prominent; dorsal margin anteriorly sloping, pos-
teriorly sharply slpping and a little excavated; wventral margin
* rounded :L]‘ul',L'.TIlLIT'ﬁ-EP'EC' also rounded ; posterior side shortly and
obtusely rostrate, abruptly rounded.at its extremity.
Long, 4, lat. 5, . .. -
. Hab.—gPhoenix Bay, Andaman Is., in 1-3 fathoms, on a baot-
tom of muddy sand (5 Kemp), E
."
* Tellina micans, Hanley,
;A Proc. Loal. Soc., 1834, po 72, Sowerby, Thes. Coneli., fir, 100
Port Blair (several specimens).
-
i
S
-
L]
Fig. to, toe—:Telfina bertinianag, sp. n. X 3. .
11.— ?"-:."rfr.'u Enocens, spe N X 4
12.—TFellina persimples, sp.n. X 3. .
L] L]
Tellina persimplex, sp. n. S
(Fig. 12.)
Shell oval, thin, semi-trmmpareni:, whitish, both valves having
the upper portion smooth, while the lower postions are marked
with fine, concentric ridges which become coarser on the posterior
side ; umbones smafl, not prominent; dorsal margin gently slop-
ing both anteriorly and posteriorly ; ventral margin rounded; an-
terior and posterior sides bluntly rounded.
Long. 6, lat. 8 mm. D
. * Hab®Port Blair, Andaman Is. (5. Kemp). . X :
- S
Tellina pervitrea, sp. n. ’
: (Fig. 13.)
Shell small, ovalely cuneiform, exceedingly thin and almost . ’
transparent, smooth, polished, shining, marked only with fine, ’
s coricentmc growth lines; umbones small, not prominent ; dorsal \
. L]
L] = /!
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margin anteriorly gently arched, uutrl»:t':lh excavated in the ligar
mental region and sloping posteriorly ; ventral marfia se wrcely
rounded ; amterior side rounded; posterior sideg :.unqmmtweh
short, abruptly descending, rounded below. .
Long. 4'75, lat. 8 25 mm.
Hab,—Semiramis Bay, Andaman Is., in 2-6 fathoms, on a
bottom of fine mud (5. Kemp). ;

Tellina phoénicensis, sp. n.
- i 2 - L

(Figs. 14, T4a.) . .

-

Shell small, ovately euneiform, milk white, botl valves sculp-
tured with moderately fine, concentric ridges whith stand out
somewhat along the upper portion of the posterior, dorsal margin,
the interstices being occupied by wvery fine, miscroscopic, con-"
centric striae: umbones small, ratlier prominent; dorsal margin®

L
FitG, 15.=Felling perotirea, sp.n. % 3. Fig, 15.—Tellvna sorov, sp.n, X 3
rp—Felling plioeniceysiz, sp. 0. X 4 . 154—  do,, hinge, = 3.
Ti— do., hinge, = 4 o Ue=Telitna wippuns, sp.n. 3 |}

-
-

anteriorly, very slightly sloping, posteriorly sloping, faintly ex-
cavated above then a little bulging; veutral margin rounded an-
teriorly, contracted posteriorly, anterior side bluntly rounded ;
posterior side produced, subrostrat®, sharply rounded.

Long, 5,lat. 8 5 mm. *

Hab—Phoenix Bay, Andaman Islands, in 1-3 fathoms, on a
muddy bottom (S. Kemp).

Telllna soror, sp. 1 .
= (Figs. 15, 15a.) 5

Shell allied to T, phoenicensis but larger and of a thinner and
semi-transparent texture, the concentric ridges are lacking and
are replaced by very fine and closely-set striae only; tMe ventral
margin is not posteriorly contracted; the anterior side is still
more obtusely rounded, and the pnstermr side is neither unduty
produced nor rostrate. .
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- Long. 675, lat. z1'25 mm. !
. Hab.—=Port Blair, Andaman Islands (S Kemp).
-
i Tellina unguis, sp. n.
. (Fig. 16, p. 07.)
. Shell rather elongately ovate, thin, transparent, yellowish-

white, shining, polithed, smooth but for exceedingly Iil}c growth
lines; umbones small, scarcelv prominent ; dorsal 111'.|1'g1[|._11whl:l.1,
posteriorly excavated for a =short distance,; ventral margin very
* gently rowngded; anterior side produceq, rounded; posterior side
. obliquely sloping above, very obtusely rostrate below, *
Long. 4°3%, lat. 7:25 mm.
Hal.—Bamboo Flat Bayv, Andaman Is., in 1-4 fathoms, on
«a bottom of muddy sand (5. Keamp).

5 L]
-
-
L]
= Fate. 17.—Felitng zadoriom, sp.n. X 4. Vi, 18.—TMeora hifmdsione SpP. N, %3
17— do., hinge, x 4 e I8a— ifo., hinge, x 3.
2 Tellina vadorum, sp. n.
{Figs,_r*;, 17a.}
L]

Shell rather roundly ovate, thin; white, hioth valves seulp-
tured with fine, regular, concentric ridges which become more
closely crowded towards the ventral, anterior and posterior mar-
gins; umbones small, a little prominent; dorsal margin arched;
ventral margin rounded ; anterior side also rounded ; posterior side

L]
Very obtlisei}' and roundedly rostrate.
: « * Long. 65, lat. 8§ mm. . .
& Hab.—Bamboo Flat Bay, Andaman Islands in 1-4 fathoms,
on a bottom of muddy sand (5. Kemp).
e Tellina vestalis, Hanley.,
Proc. Zool. Soc., 1844, p. 141 Reeve, Conch, feon., sp. 230, pl. w1,
« ° Port Blair (young only).
L]
-
-
- . -
L] L]
. L]
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Tellina viater, Preston. ;
Anrey Mag, Nat, Hist,, Ser, 8, Vol XV1 0015, p. 84, hig. intext,
-

Port Blair. :
A number of specimens of this very delicate species whith are
inseparable from the type which is of New Caledonian origin. .

Family SCRORICULARIIDAZ.”

L]
Theora hindsiana, sp. n,
B '{l?igﬁ_ 18, IF:.-:, geas) & .' -
Shéll allied to T. opalina, Hinds!, but differing E-rnm that spe- .
cies in its more tumid form, anteriorly excavated®snd posteriorly
sloping dorsal margin, broader and more obtusely rounded anterior
side and more rostrate posterior side. o
Long. &25, lat. 13 mm, .
Hal.—Phoenix Baw, Andaman Islands, in 1-3 fathoms, o1 a
bottom of muddy sand. .
, Named in honour of the late Mr. R. B. Hinds, to whose
researches are due a large proportion of the known members of the
group. .

Sub:order ANATINACEL,
. Family CUSPIDARIIDAE,
Cardiomya andamanica, sp. n. .

(Figs. 19, 1ga.) E
-
Shell small, convex, pyriform, pire white, sculptured with
seven minute anteripr, eleven coarse o
median, and three fine posterior radiate
riblets, a.considetable smooth gap in-
tervening between the two last; um-
bones small, not prominent; dorsal
margin anteriorly sloping towards the
umbones, posteriorly gently cutving
upwards towards the posterior side:
ventral margin rounded, posteriorly
contracted ; anterior side steeply slop-
ing above, rounded below; posterior
side produced, rostrate, sharply round-
ed at its extremity. ¥16. 10, 198.—Cardionsye dn-
« Long. 3, lat®s (nearly) mm. S AES S (K08 -
Hab.—Semiramis Bay, Andaman Is., '
in 2-6 fathoms, on a bottom of fine mud (S. Kemp).

L Broe. Zogl. See.. 18453, p. 38



e MW O A WS TEROM CALCTTTA .
By S. Mavnik, B.A. (Cantab), F'E5., *
Tmparial Collese of Science and Teclinology, London.

Among the Hispinae and Cassidinae sent to a® by Mr,

Gravely from the Indian Museum, there occurs an interesting .
insect, belonging to the division Camptosomes dfs the family
Chrysomelidas. It is ns wac-l"'f to-describe it as a new species,
it being the fourteanth Chlamys recorded from the Indian region. *
I name it after Mr. L}:::xd_- who found it on Ziziphus jujuba «
at Calcutta and tells me that in life it closely resembles a piece of
cuterpil‘lnr excrement. I thank Dr. Gahan for allowing me to
see, the types in the collection of the British Museum, and Mr,
Andrewes for lettine me examine the types in his collection.

Family CHRYSOMELIDAE.
. Division CAMPTOSOMATA.

Sub-family CHLAMYDINAE,
Genus Chlamys, Knoch.s

Chlamys gravelyi, mi. sp.

Sub-quacdrate, breadest at the middle, narrowed anteriorly »

and posteriorly, black, five basal joints of antennae [ulvous, the

remaining %ix joints very datk brown. The insect is completely

covered with coarse and shallow punctures, in some parts the

punctures are shallower and in others they are deeper. The

elevated surface of the prothorax with four ridges and without any

tubercles, each elytron with ten shatp tubercles. Length 2°5 mm. R
Head with the vercex coarsely punctate, shallowly depressed

in “the middle; eves oval, convex, triangtlatly notched on the

inner side; basal jeint of the antenna thickest, longest, and

curved to fit into the grooves round the eves, 2nd joint small and.

rounded, 3rd-5th joints smadl and equal to one another in length,

Oth joint transverse but smaller than the following jmnts,-?th-l rth

jfints large and “transverse, apex of rrth joint rounded. When® - .

the antennae are extended forwards the lateral expansions of the

apical 6 joints are on the outer side, in repose they lie closely

pressed to the sides of the prosternum, the tips reaching yp to its

constricted portion, and the lateral expansions being on the inner

side. It is difficult to examine the antennae properly unless they

are dissected off ,a;;ud a balsam mount made of them. .
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Prothorax bisinuate on either side at hase which is as broad
s that of the elytra; narrowed in front, anterior margin cireular,
tite head fits ill well into this circular [ront of the prothorax;
lateral margins oblique and straight; the disc in the middle is
lrhtil'*uhuh ad considerably u1r_x¢|_1_{:d the apex of the triangle
|w1n" towards the scutellum, on this dcmud portion there are
two strong t‘ldgn running parallel down the middle, and from
near the bases of ¢hese middle ridges two other sinuous rulﬂu
branch off, all [ these ridges scarcely reach the anterior margin,
they become feebler towards the margin

. g[-'r?: Iem abibut twice as broad as Im]f the two apical outer

angles ]1md'lu:u| surface rough. .
Elytra h],mtlf:s‘t at base, constricted at the middle; coarsely
and deeply Dunctate ; autmc serrate throughout; humeral ecallus
, raised, rounded, surface finely strigose. Each elytron has ten

-

.
Fig, 1.—Chlemys gravelyd, .o sp. from above: 1a. antenn.

sharp tubercles disposed as follpws :—in a longitudinal line parallel
to the suture there are four tubercles, the third being smaller and
more towards the suture, along the mednn lnnbttudnm‘l line three,
and finally there are three along the lateral marginal line, the
second of these tubercles being deviated more towards the median
*line; the fourth tubercle of the sutural line, third of the median
line and the second of the lateral margtal line being close together
 ferm a group. The surface of the ch, tra is rough being latE(d
L in places, particularly between the tubercles,
Underside,—Prosternum widened anteriorly and greatly con-
stricted towards the posterior extremity, Last abdominal sternite
with a depression in the middle. Pygidium with three ridges and
four deep furrows, *
Localities :—Calcutta, 3-iv-1915, 235 and 30-v-1915, 8-vii-1g12,
. 27ix-1915, 2-x-1915," on Z:*:jﬁ.’ius jujrba " (IF. H, Gmuaﬂy} Paresh-

1

N Sl T Twmaw s

S—



- -
L]
. il -
1916.] S, Mavrme + 4 wew Chlamyvs, | . Lo3
. . 2 - 5
« nath, W. Bengal, 4ooo-4400 f[t., 10-iv-1909, ‘‘on various shrubs '"s
{Annandale). “e -
Deseribed from 14 examples, s
Type in the Indian Muoseum, Caleutta; z co-types imgthe
dritish Muzeumn,
L]
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LA BDESCRIPTIONS OF TWO NEW FISH
EROM THE CHILEA LAEKE.

By B. L. Cuavnnuvri, D.Se. (Edin.), Falk i p LR Y AR i
1 ssistant Superinicndent, Indian Unmsm.-_
Deseriptions of two new species in the Chilka ‘-:.uri (-\ collec-
tion are mow published in advance of the report on th: fish which
is under preparation, in order to avoid the detention of a paper an
the larval stages by Professor 1), R. Bhattacharya, which will be

13sued shortly in vol. V of our Memoirs. .

Gobius ostreicola, sp. nov.

The height of the bady is 22294 of thf, total length without
thg caudal fin, the length of the head is 35'5%, the least depth of
the caudal peduncle is 15 ﬁ”._,, the diameter of the eve is g9, the
height of the first florsal fin is 22°29, the length of the -wmrn]
fin is 33'3%, the length of the 1.-.1!1.1L1] fn is 2609, f,h-:} baze of
the anal fin is 209, the base of the second dorsal is 26595, the
I&ngth of the caudal fin is 26069, in the total length without the
caudal fin.! !

The body is elongate and compressed, The caudal peduncle
is very much compressed. The dorsal profil® slopes downwards
fibm the nape towards the caudal pedancle as well as towards
the snout; the ventral profile is almost a straight line.

The head is large and broad and is very much depressed. its
breadth being shorser than its length by the length of its snout.
Fhe part of the head on each side in front of the opercle and
hehind the eye protrudes above and is inflated sideways with a
pore behind. There is a median longitudinal groove from the
occiput to the back of the eye. Tle interorbital space is saddle-
shaped with a slicht bridge-like elevation in the middle and is
equal to the length of the snout. There are a series of minute pores
—openings of muciferous glands—arranged in patterns round the
¢ves, the nasal area and other parts of the head., The nasal area
has two fleshy tubular protuberances with two wvalvular openings®
behind each in front of the eyes. The eves are rather large, and
are not lateral byt ﬁ"hﬂﬂ}" superior, and project beyond tRe dﬂrall
proﬁle The snout is short and is less than the diameter of the E:rf_ .
in length.

The mouth is horizontal, the jaws are subequal, the lower jaw
being slightly the longer, the angle of the jaws is vc:rtmaﬂ} below
the middle of the eye. The teeth are villiforth and are in several

b Meisurement= are in hundreds of leninh withoot the candal fimm .
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rows in each jaw, those of the upper jaw being smaller and less
numerous than those of the lower. ‘The teeth in the upper jaw
are in two series: the outer series consists of two or three rows of
teeth larger antdriorly but becoming smaller laterally ; the inner
(pu-.:l_'::rim':l series forms a cluster of smaller teeth several rows deep
but not spreading laterally. In the lower jaw there are broad
hands of teeth several rows thick which continue to the angle of
the mouth in alihost equal thickness; the outer anes of this set
are slightly 1drger than those behind.

'The will openings are lateral and they do not continue forward
beneath.® The isshmus is btoad, the width being contained three
times in thelensth of the head. Pseudebranchiae are present.

There are two dorsal fins, entirely separated from each other,
the first one*has six spines and the second has ten rays; the
anterior end of the first dorsal is considerably behind the base of

* the pectoral fin, the third to fifth spines are the longest but they do
not reach bevond the third ray of the second dorsal fin when lying
horizontal. The second dorsal fin begins a little forward of the tip
of the pectoral fin; the posterior rays of this fin are slightly longer
than the anterior ones and the last of these rays almost reaches
the base of the caundal fin,

The anal fin has nine rays the first of whieh is undivided ; it
is inserted a little behind the origin of the second dorsal fin and
is somewhat similar in shape to that fin. Its posterior rays are
longer and are long enough to reach some of the ravs of the caudml
fifl that are attached to the ventral side of the base of that fin.

Six specimens—one type and five co-types—have the dorsal
and anal fin rays ag follows:

-
Dor=al spines, I Yarsal rays, \ Anal rays, \

L1 S i B B 73 T :I | - | Tit |

BTN - 3 1 =

"The pectoral fin has sixteen rays, some of which are thin and
silky; the fin is somlewhat low down, rather broad, and has a round-
ed margin.

. The tip of the united ventral fin reaches the vent. The anal
papilla is prominent, long and musculay. The caudal fin is broadly
woundedn

Xy The scales are small and are mostly ctenoid, except a few very

cmall scales embedded in the occipital region of the head which is
otherwise naked ; the isthmus and chest are also scaleless. There
are a few embedded scales in front of the vent and the part of
the abdomen abovesthe joined-ventral fin is scaleless. The number
of scales'in the lateral line is thirty-seven and in the lateral trans-
verse fourteen.




L]
1918.] B, L. Cuavonuri: Fish from the Chilka Lake: 107
. L]
The colour of the body (in spirit) i% mottled dark brown, the
* ventral side and the sides of the abdomen being :f-li:{hfl;: lichter
the fins are dull white and the two dorsal, anal and caudal fms
are banded by series of black spots in the spines aitd tavs: i[;. the
first dorsal fin thére are four such series of black dots, in® the
rest it varies from two to three.

The fish was found breeding among the ovster beds near
Manikpatna in the Satpara peninsula. el

The type specimen, measuring 45 mmn. without fhe caudal fin
and 57 mm. with it, was collected in the beginning of the month
of December, 1044 near Manikpatna® dmong the oyster beds.

There are altogether fiwe co-types, two of which, melfsuring 48
mm, and 40 mm., were collected along with the type specimen near
the same spot. The other three co-tvpes measuring®s0 mm. to 41
mm. were collected on the s5th of September, 1914 near the same
locality., L

Petroscirtes bhattacharyae, sp. nov.

The height of the body is 189} of the totak length without
the, candal fin, the length of the head is 259, the least depth of
the caudal peduncle is 11°59, the diameter of the eye is 79, the
length of the snoat is g9, the length of the pectoral fin is 189,
the Iength of the ventral fin is 1495, the length of the caudal fin
is 169, the base of the dorsal fin is 729, and the base of anal
fit1 is 229 in the total length without the caudal fin.

The body is moderately elongate, round and naked. The
snout is rounded and short: the mouth is sub-inferior and termi-
nal: the cleft of the mouth is narrow. Tifere are two small
tentacles about the middle of the snoyt in front of the nasal
openings.

There are long ineisiform teeth in a single row in each jaw,
and a pair of canine teeth at each angle of the jaws. The upper
canine teeth are very much bent and recurved, the lower ones are
longer and stouter and not curved. The number of incisor teeth
it the upper jaw is 18 and that in the lower 16, There is a con-
siderable alveolar space between the upper canine and the last
(outermost) incisor of the upper jaw in each side—in which space
the lower canine is lodged when the mouth remains shut.

The fins are thin, the spines and rays afe hyaline and the
interstices are membranous. There is a single dorsal fin with
thirty-one spines commencing slightly in front of the gill-openings«
and ending near the base olthe caudal fin; the posterior spines of
the dorsal fin are higher than the anterior ones, some of %he long
posterior spines being almost double the length of the anterior” ,
short ones. The amal fin has twenty-one rays, the last rays
almost touch the lower caudal rays., The caudal fin is fan-shaped,
it appears to be somewhat truncated and has rounded sides.
The wentral fin consists of two feshy round rays united at the
base and free at the end, the free portion of the outer ray is
nearly double that of the inner free end. The pectorgl fin-is ,
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rounded and has a somewhat muscular base. It i5 considerably
posterior to the origin of the ventral fin. There is an anal
papilla equidistant from the end of the snout and the base of the
caudal fin, it is®also in the middle of the vent and the anterior
origh of the aunal fin.

The ground colour of the head and of the body is dull brown
with a lighter shade in the abdominal region. On each side of
the head there aYe four broad transverse bands, black in colour,
with interspates squally broad but white; on the upper part of
the liead there is one white horse-shoe-shaped loop commencing
behind the eyves and reaching round the ofeiput. » On the side of
the body®there are eight or nine very faint but darkish transverse
bands—broader than these on the sides of the head, with interspaces
equally broatl; along the middle line on each side of the body—
on each of these dark faint bands—there are altogether eight or

*nine round black blotches, Looking from above the lighter inter-
spaces, that pass through the base of the dorsal fin from side to
side, appear as many white blotches. The fins are diaphanous
and slightly daskish, the anal fin being darker than the rest,
The dorsal and the anal fins are edged with bright white points
and the base line of the caudal fin has a white band posterior to
a dark band. There is a transverse broad bldck band low down
on the anterior side of the base of the pectoral fin. The terminal
edge of the opercular membrane is white.

The type specimen, measuring 44 mm. without the caudhl
fitt and 51 mm. with that fin, was obtained at Barkul Point on
the znd March, 1914. There are altogether eleven co-types.

Habitat,—The %pecies is a permanent inhabitant of the lake,
both in the Main Area angl in the outer channel, breeding in the
lake,

o
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[CorrorTERA, NITIDULIDAE].
L] i i - .
Par F. DE PEYVERIMHOFY, .®

Matériel étudié: Nombreuses larves de tous ighs, conservies
dans "aleaol {aible, recueillies avee 'imago

Provenance: Barkuda I., Chilka L. (Ganjam, Madras, Indes®
Anelaises), dans des fruits tombés et fermentés de Malin azadi-
rachia (Neect on Nim tree). Coll. Chilka Survey.

Longueur des plusgrands spécimens : 7 mm.—Largeur : T'5 mm.

; Corps éruciforme, assez convexe, d'un jaune orangé; téte
plus foncée: pronotum chargé de deux plagues cornées brunes;:
contours des mamwdibules, taches rétinieunes, stigmates, quatre
taches corndes sur le mésonotum et le métanotum, deux taches
analogues sur les g tergites abdominaux, extrémité des prolonge-
ments du dernier segment et trochantins, d’un brun elair.  Tégu-
ments mats, sauf sur la Léte et sur les taches cornées. Pilosité
presque nulle, au moins chez les individus dgés. .

Téte dégagée chez les individus jeunes, slégérément engagie
(mns le prothorax chez les individus fggs, atténuce en avant i
partir de la moitié, arrondie cn arriére, portant une forte impres-
sion en U superposée aux sutures de Paire frontale, ornée de
quelques soies, clayiformes en dessus, simples en dessous.  Clypeus
transversat, fortement tumefié de chaque coté, sans suture nette.
Labre bien détaché, encore plus transversal, portant six soies sur
le pourtour et des papilles au bord antérieur.

Antennes ayant 4 pen prés la longueur de V'épistome et du
labre pris ensemble, basées sur un®e large membrane cupiliforme,
de 3 articles décroissant en’ largeur, le 1% carré, plus ou moins en-
chassé dans la membrane basilaire, le 2 alloné, légérement fusi-
forme, le dernier trés petit, subulé, terminé par une soie et accolé

i un cone sensitif interne moindre de moitié, .
Ocelles latéraux, au npmbre de 4, sous forme de cornées sail-
lantes disposées au-dessus d’une tache rétinienne [oncée.e s

*  Mandilules ‘courtes, & peu prés symétriques, cachées sous®
I'épistome ct le lahre, peu chitinisées, sauf sur les bords et sur les
condyvles, fortement anguleuses au coté externe, composées d'une
pointe cornée A sommet bifide, portant 4 ou 5 dents ay, bord in-
terne,—1'une lacinia formée de laniéres multifides réunies en
frange, —d’'une mola finement striée, semblant évidée en dessous et
un pen davantage a droite qu'a gauche. i .
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LT "1‘I.r'|'!'.' de Luseodactvius chevralis,
'l & . FilEs
Specimen Jau,

rectapgulaire; tous deux
communicguant entre les
pleures, dont leés ailes sont
distantes du dixiéme envi-
ron de la largeur de la téte,
Pitces [abio-maxillaives en
partie membraneuses, pet
saillantes en dessous.

M axilles formées dun slipe
deus fois pluslong que large,
dgcontours externes flexuenx
liasé sur un cardo trés pen
coudé, et an sommet, séparé
du lobe par une suture trés
nette. Lobe maxillaire ob-
long, couvert au sommet de
papilles et desoiessensitives
et portant & la base, sur la
face dorsale, un fascicule de
4 dents aigues, dont deux
beaucoup plus développées,
depassant le bord interne.
Membrane articularre i peine
chitinisée sur son bord im-
terne. Palpes maxillaires
epais, le palpigére compléte-
ment détaché, corné a la
base et simulant un premier
article; 1’orange parait ainsi
composé de quatre seg-
ments,

Labiem composé d'avant
en arriére: d'un palpigére
cordiforme portant une
paire de palpes uniarticulés
recouverts d’ une langue ar-

" rondie, obtuse, non sétule-
use,—d’un  menton égale-
ment cordiforme, pourvu
de deux soies, membraneux
1 sommet, on il peut en-
chisser une partie du pal-
pigére,—d"un  sous-mentoh
trés allongé, dont le tégu-

ment luisant contrasta avec la matité de la membrane articulaire,
—dtuuF Swla membraneuse (A peu prés invisible sans dissection)
et situee exactement.entre les deux sommets cornés des pleures.
'Prmmhfm beaucoup plus devéloppé que tout autre segment,
trgnsversal 4 cotés arrondis, orné sur ses deux tiers antérieurs de

T
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deux plagques corndées et luisantes, presque contigues; chacune
= d'elles porte quelques courtes soies claviformes et quatre impres-
sions, une médiane et trois latérales, i fond plus clair, * -
Mésonotum et métanotum identiques, presqudsde moitié plus
courts que le pronotum, portant quatre plagues luisantes®sbien
moins étendues, les médianes plus développées, terminées en arriére
par un tubercule charnu couronné de trois soles claviformes,—les
latérales munies de deux soies seulement ; de chasjue eOté en outre,
deux papilles et une soie claviforme. = s
Seements abdominanx ornés sur les 8 premiers de deux plaques
seulement, de plus en plus étendues®et i tubercule setigére de plus
en plus isolé et saillant d’gvant en arriére,—portant gueoutre unc
papille et une sole discales de chaque coté. Neuviéme segment
'.i

4,
§ o
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Y
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- " & P e
I, oo—larwe de Lasiada LS cftecralafr.

& a, Clypews, labr® oo mandibule (égdérement détachée), face dorsale: B
Téte voe Jatéralement . o Face venieale de la téte: o, Maxillaiee et Jabiom vus
jear i face venteale : e Lobe maxillaire v [ la Gace dorsale.

sensiblement plus étroit, en trapése renversé, tuméfié vers le som-
met, d'oft partent deux paises d'appendices & sommet chitineux,
les antérieurs courts, les postérieurs allongés, sétigéres.

Dessous membraneux et mou.  Prosfernum relié a la téte par
un goitre transversal trés développé. Pleurifes thoraciques et
abdominaux composés de toutes les pidces indiquées par Hopkins )
savoir épipleure, I'hypopleure, le sternum (sillonné long itudinale-
wient), le sternefum et le p-:-ﬁtstemell_um (fig. 3a). L'epq;:leure, Ye

‘-—-“...-_r— plus en plus saillante d'avant en arriére, se termine latéralement =

! par un tubercule charnu, orné d'une papille antéapicale, Anus
tronconique, A extrémité orné de 6 soies; maqueuse érectile
= - ¥ L]
quadrilobée. 4
L o The wenus Deadroctonns 'y Washington, tgog, p, 62, lig, 3.
3 2 :
& -
- :
- L]
: 2 ‘
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Sticmales en nombre erm:LL la 12 re paire inféro-latérale, située
i la marge antérieure du métathorax, les 8 autres dorso-latérales,
da plus el plus rapprochées, d'avant en arriére, du bord poste-
rieur des *-.."mu’hLm Ils sont trés saillants, en forme de boutons
fonc®s, et constitués par un élément de trachée trés élargi, trés
chitinisé, recouvert d'une sorte de cloche également chitineuse,
percée au sommet par le péritréme, qui est lfg,e'*rm!]unt réniforme.

Patfes trds Ctartées, et de phh en plus de la 12 4 la 3° paire,
rattachées & Un &ochantin bien visible, composées d'une hanclc
globuleuse semée de papilles microscopiques, sauf sur la partie
centrs iler qui s'affaisse en confraction pour*recevair une partie des
segments ®syivants, —d'un frochantor ézal 4 ln moitié du fémur,—
d'un fdmner deax fois plus long que large,—d'un f1dia égal en long-
ueur au fémul, mais deux fois plus mince,—d un farse formé d’un
ongle i base membraneuse portant une soie cu-dessous.

Chez les larves de plus en plus jeunes, la téte est de plus en
plus grosse par rapport au prothoras, les tubereules sétioéres sont
de plus en plus saillants, et les soies elles-mémes, simples op clavi-

.
X
i .
Ir | T, yode
i ; ek . .
: j = 1
i, ! | ;
8 & i .
P o f . = T L
Wice- o= |
2 2 e o I i
0N
. fand
e |
.
i 3o—Larve de Lastodactvlus cheprolads. .
: . y 5 :
- i Faee ventrale des dermiers se 1| PR E b Esitrdmnd o un weone weach & |_|'|
CLo=tigrmate Patia '|:-|l-|| menre droiie, vie e |'|;_-..-u|||-.| i e trochamin 11;[4;

dant Lt hane |'|-'j

formes, de plus en plus longues; les papilles devienuent également
sétiféres, notamment celles qui terminent le processus latéral des
pleures. Les soies inférieures participent au méme développement.

Larve de Nitidulide typique, i structure trés différenciée et
adaptation nettement saprophage. ILa discussion de ses caractires
et leur comparaison, avec ceux des autres tvpes seront faites ulté-
rieurement. D'ailleurs, le petit nombre de Nitidulidae connus i
¢ point de vue et linsuffisance de la plupart des descriptions,
‘rendraient actucllement cet examen cmupamtjf ausst incomplet
+:|u¢: dlfﬁmle

* Deus larves de Lasiodactylus ont été déja décrites: T

I. Celle de L. picius, Mac-Ieay (E. Candéze, Histoire des
métamorphoses de quelques Coléoptéres exotiques, Litge, 1861, 1.
10, pl. iif, fig. 6 [sub ** Lordiles glabricula, Murray 1. litt.].—Quoi-
que trés succincte, aette description permet de constater que la
larve de L. pictus (de Ceylan) différe peu de celle de L. chevrolals.
Elle n'agrait toutefois que deux taches cornées au lieu de 4, sur le

;B

5 T e i —




P. DE PEYEnm‘HﬂFF : Lﬂﬁjﬂ{fﬂfﬁ"!rm rf:ﬂt-'mfﬂti 113

! fﬁﬁm et le métanotum, et ces taclies, comme celles des seg-
_'Eﬂﬁ de 'abdomen, serafent ‘surmontées d’ épines au lidwde soies
ﬂlfﬂ:m% .

:-.:4-....--

. 2. Celle de L. caliginosus Reitt. [d’aprés une communica-
H‘- ? #n;s--tl’e AL le Dr. Sicard, qui a récolté cette larve et I'a
S e iquée i lauteur de la deseription]—Capt. Xambeu, Lar-

.3 fwgs :!.e M‘aﬂﬁ%ascar I4° Mémoire, sep. 1903, p. 1§—17 [sub ““Loy-
fifes species” . —Cette larve n’a que deux ocelles, et le mésonotum,

- .H le métanotum et les segments abdominaux sont dépourvus de pla-
e sgﬁe&m taches cornées. | Différences selativement importaptes, et
LS isseraient sl'fpposer une erreur d’attribution du de d@:ermma-

.
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XII. CONTRIBUTIONS TO A KNOWLEDCE
OGF THE TERRESTRIATL ISOPODA
OF INDIA, . .

L
Part I1.—S0ME NEW SPECIES OF ['ARAPERISCYPHYS,
L UORARES, ete, P

By Warrer E. Coruiwee, M.Sc., F.L.S., cic. *Research
Fellow of the University of St. Andvews.

(Plates IX—XIX.)

L]
The present contribution deals mainly with new species of the
genus Cubaris, Brandt, amongst which is an interesting one from
\,_h_ caves near Cherrapunji, Assam. Two new species of Paraperiscy-
pliis, Stebbing, are described from single specimens from Cevlon,
but their characters are so distinct from any known forms, that I

i3 offer no excuse for departing from a rule not to describe from
sihgle examples. It is interesting to be able to record a new
species of Burmoniscus, Clige., also from a cave near Cherrapu mji.
7 The complete list is as follows :
L]
" Paraperiscyplis stebbingi, Cllge,
o pudcher, n.%sp,
- T 3 scabries, n. sp.
Cubaris gravelii, n. sp.
2 : e a‘-f,a‘i:msns, 1. sp.
w  dilectum, . sp.
. psillus, 1, sp,
s, Urunncocaudatus, n. sp.
o Cltiffone, 1. spa
by CAUVEFNGSHS, 1. 5P,
. {obatus. n. sp. .
v adbolateralis, n. sp,
Baermontsctis kempi, n. sp.
4 . ; s
Genus Paraperiscyphis, Stebbing. - .
B -
% [£7] & P8 .Ir'n'.-'rf_,l'-*:'r'.'-.-.r;-_l;l.";J-.' ﬁu_-hbin;{, Kec. Tad, Mas.; vol. V1, LI
Paraperiscyphis stebbingi, Clige.
1g1a.  Paraperizcypliiv stebbingr, Collinge, Ree, fod Mus, vol "™, p, 207,
- pl. xxiv, hges =10, *
Habitat,—Kavalai_1300-3000 [t., Cochin State, 24—27-ix-191 4.
No. *tz= (F. H, Gravelv). .
a 5
5 L]
‘1 - - -
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This is an additional récord for this interesting species.

I finde that in deseribing this species T made a most unfor-
tuflate slip in the diagnosis wherein it was stated (p. 207} *f2-
jointgd flagellum, the first joint longer than the second,” and
again on p. 208 the error was repeated. In P. stebbingi the first
joint of the flagellum ¢s nof longer than the second, but as correctly
figured (cf. pl. xxiy, figs, 1 and 2).

'F.’.u'aperiS::}rphis gigas (Cllge.).
S Peviscyphis gigas, Collinge, Recs Luds s voloel, psaas, phix;
. o liers. 1-10, M

Fakl 5.

The formgof the uropoda, which is a character of the very
areatest importance in the classification of this and allied genera,
Jwill necessitate the removal of this species to the genus Paraperi-

scvdiis,

Paraperiscyphis pulcher, u. sp
2 (Pl. ix, fizs. 1—53).

BEody oblong oval, dorsal face strongly convex, surface irregu-
lar but smooth, Cephalon (fig. 1) small, flanked by the lateral
plates of the first segment of the mesosome, lateral lobes well
developed, median lobe represented by slight median expan-
sion of the anterior margin; epistoma carinate., Eyes subdorsal.
Antennulae (fig. 2) small, 3-jointed, distal joint with terminal
style and indented gn the inner side.  Antennae (fig. 3) moderately
stout, joints 2-4 subequal, 5th joint the longest; Hagellum 2-jointed,
with the first joint shoeter than the second which has a fifne
terminal style. Uropoda (fig. 4) extending beyond the telson,
hasal plate short and stout with antero-dofsal surface expanded,
convex dorzally, concave ventrally; exopodite and endopodite
extending beyond the basal plate, both articulating on the inner
margin, exopodite flat and blade-like, endopodite three-sided.
Telson (fig. 5) obtusely triangular, dorsal surface convex, irregular
and smooth. Length r4'5 mm. %7 mm, Colour (in alcohol) greyish-
green ground colour with small irregular blackish spots on the
posterior border of pach mesosomatic segment, in the median line
on each mesosomatic and metasomatic segment is a yellowish spot,
lateral to this an irregular yellowish marking, and still more laterally
*another spot which together give the appearance of five broken
links: 5 .

« °  Habitat.—Peradeniva, Ceylon, 28-v-1910, *No. *{i" (F. H.
Gravely).
Type.—In the collection of the Indian Museum.

Thesform of the cephalon, antennae and uropoda separate this
handsome species from any other member of the genus. Therebeing
only a single example, I have not attempted any examination

. 0f- the gouth-parts.

-
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Paraperiscyphis scabrus, n. sp.

.
-

(Pl. ix, Ags. 6—r10) .
N ..

Body oblong oval, dorsal face strongly convex, richly tiber-
culated. Cephalon (fig. 6) small, flanked by the 1st segment
of the mesosome, lateral lobes well developed, median lobe small
and confluent with carina of epistoma. Eyes subdorsal. Anten-
nulae (fig. 7) small, 3-jointed, distal joiut tersminating as a cone.
Antennae (fig. 8) with joints 2z and 3 subequal, 4th joint nearly
twice as long and sth nearly thgee times as long; flagellum
2-jointed, with the first joint shorter than the fecond yhich has
a fine terminal style. Whole of appendage spars@ly covered
with short bluntly ending setae. Uropoda (fig. g) £xtending be-
vond the telson, basal plate short and stout, with antero-dorsal
surface expanded, convex dorsally with thickened antero-dorsal
margin bounding the antero-dorsal surface, concave ventrally with
groove; exopodite and endopodite both extending bevond the
basal plate and articulating on the inner margin. Telson (fiz. 10)
nbtusely triangular, dorsal surface convex, tuberciilated. Length
11°5 ¥ 6 mm. Colour (in alechol) greenish-brown with vellowish
mottling.

Habilal -—-Pcrﬂ'duni}'ﬂ, Ceylon. No. *13* (F. H. Crravely),

T'ype.—In the collection of the Indian Museum.

In the form of the telson and uropoda this species shows a
re‘lntionship to P. pulcher, but is separated by the striking differ-
ence in the shape and development of the lateral and median lobes
of the cephalon, there are also well-marked differences in the form
Di_the antennulae and antennae,

Gepnus Cubaris, Brandt.

The widely conflicting opinions held as to the position of this
zenus afford a typical instance of the very unsatisfactory state of
the classification of the Terrestrial Isopoda.

Brandt's description!, though brief, is quite clear, and the
slight modifications suggested by Miers® in 1877 scarcely affect it.
Budde-Lund ? in his * Revisian " p. 36, under the Family Oniscidae,
subfamily 7 Oniscinae, Tribe 1 Armadilloideg, cites the genus
Armadillo, Dum,, and under Tribe 2 Oniscoidea, the genus A rmadil-
fdiwm, Brandt, and from the later text we gather that the genus
Cubaris is sunk as a synonym of Armadillo. In rgio* (p. 9) the*
genus 15 recognized and apfpears between Armadillo, Dum., and
Pgricephalus, B-L,., whilst in 1grz® it is regarded by fim as %,
subgenus only, in the subfamily Oniscinae,

b Hudl, Naf. It Soe. Noscomw, 1833, -
4 Prac. Zool. See. Lond.. 1857, .

Y Res. Crust. Tsop. Terr,, 16004,

* Sidstedts Ktifmand faro-MNern Feped. 21 Crust, 2 sop., 10100

¥ Frans, Lo, Sor. r‘:rm:.f. (Zeal. ), gtz A

-
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This author’s attempts at classification were frequently unfor-
tunate, as in the present instance. He approached more closely
tee a sound clagsification perhaps in 19to than in any of his
previous or latdr writings, but did not seem able to decide upon
any”system or parts, other than the oral appendages, which fre-
nuently misled him,

I hopz at a later date, when more of the Indian and Asiatic
species have bzen worked l:ulli to submit a revision of the Family
"Ll’lu'tdllllthlrfw founded upon structural characters, in the mean-
time I am provisionally '_Jh‘u‘n_q all the Indian forms in the one

genus, * . :

* = [l L
= Cubaris gravelii,” n. sp.

e (Pl. =, figs. T—rI).

Body oblong oval, slightly convex, smooth. Cephalon (fgs. 1
and 2) small, strongly marginate anteriorly and posteriorly, lateral
lobes small, median lobes absent ; epistoma vertical with triangu-
lar-shaped depression in the medio-anterior line. Anwennulae
(fig. 3) small, 35jointed, terminal joint pointed with number of fine
setae laterally, proximal joints globose, distal joint attenuated.
Antennae (fig. 4) short, sparsely setaceous, jpints 3—5 slightly
grooved on their outer side; flagellum z-jointed, the distal joint
heing the longer. First maxillae (fig. 5), outer lobe terminating in
four stout incurved spines and four smaller inner ones. Secopd
maxillae (fig. 6) thin and platelike, terminating distally in a
pilobed manner, the outer lobe is fringed with setae, and those ou
the inner one form a brush-like lobe. Segments of the mesosome
convex, lateral plat{:b of 2nd to 4th segments slightly excavage,
remainder truncate, posterior angles mﬂv slightly produced back-
wards, %Egment% I and 2 with notch and groove on their lower
innter margins for reception of ﬁuccee{hﬂ;: qegnwutb {fig. 7). Maxilli-
pedes (fig. 8), outer palp terminates in a multispinous process on
the outer side, with a very small spine and then two larger ones
helow it, from the base of the outer palp are three large spines, the
inner palp is very broad and has two spines with wide hases, and
one short, blunt, tooth-like ene on the innermost bhorder and a
longer pointed one on the lower margin. [ropoda (figs. 9 and ro)
not extending beyond the telson, basal plate narrow posteriorly ,
thickened and convex dorsally, antero-dorsal surface prominent ;
exopodite articulating in deep groove on the inner border of the
hasal plate, which here is slightly excavate, endopodite setaceous,
with two long whip-like setae termmall:-,r Telson (fig. 11) longer
fhan the breadth at the posterior margin which s slightly curvad,
expanded anteriorly, somewhat flattened. ILength 1z mm. Colour

{in aleohol) dark horny-brown with few lighter lateral flecks on the
mesosomatic segments.

Ha?:-:'a‘ai,——Pass.between Chaibassa and Chakardharpur, Chota
Nagpur, 24-ii-13.  No, =0 (F. H. Gravely).
» Type.—In the collection of the Indian Museum.

=

4
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The species is named in compliment to Mr, I'. H. Gravely.
The antennules here differ strikingly from any other,species of
Cubaris 1 know of. The mouth-parts are typicgl ol the genes.
The tooth on the underside of the lateral plate of "the first meso-
somatic segment is small, being just large enough to ovdrlap
the anterior wall of the pgroove on the second segment. "The
uropoda have a prominent antero-dorsal surface on the basal plate
and the postero-dorsal portion is strongly cogvex, '.enir:t!h the
;}htu_ is almost flat. Below the point uf articulation o[ the exapo-
dite is a small groove, and the inner border of the basal plate is
slightly excavate. The length of the telson 1-”1mltr than the
breadth of the posterior margin .
Cubaris expansus, n. sp. i
(Pl. xi, figs. 1—1I0). e
Body broadly oval, strongly convex, almostsmooth. Cephalan
{fizgs T and 2) small, marginate anteriorly, lateral lobzs very small,
median® lobes absent; epistoma almost wvertical. | Eves situated
dorso-laterally. ‘Lntcmml ie (fig. 1) small, 3-jointed, terminal joint
pointed with eight blunt setae, |'r1'm{[m:|1 joint the smallest. An-
tennae (g 4) shoit, covered with fine setae, 2nd to 4th joints
grooved on their outer side: flagellum 2-joiuted, distal joint nearly
twice as long as the proximal one. First maxillae (fig. 5), outer
lobe terminates in four stout incurved spines and six smaller ones ;
inner lobe terminally rounded, with two setose spines. Segments
of the mesosome strougly convex, lateral plates of 2nd and 3rd
segments slightly excavate, remainder truncaée, posterior aungles
vary slightly produced backwards. Segments T and 2 with notch
and groove on their lower inner margins ?c:-r reception of succeed-
ing segments (fig. 6). Maxillipedes (fig. 7), the outer palp termin-
ates in a multispinons process on the outer side, with two promin-
ent spiness below it, the inner palp possesses two spines with
wide bases, then a fine marginal spine and one short blunt tooth-
like one on the innermost border. Uropoda (fizgs. 8 and g) not
extending bevond the telson, basal plate narrower posteriorly than
anteriorly, posterior margin almost straight, dorso-antero-lateral sur
face prominent; exopodite sthall, articulating on the inner horder
of the basal plate, which is here raised in a boss, endopodite setace-
ous, two and a half times the length of the exopodite, articulating
at the top of the inner border of the basal plate, Telson (fig. 1o),
longer than the breadth gt posterior margin which is almost
Etrmght expanded anteriorly with slight concavity in the medign
lme. Length 13’5 % 65 mm. Colour (in alcohol) lmrn}ahmwn'
with lighter lateral flecks on the mesosomatic sezments,
flabital.—Barkuda I. ChllLa L., ( rau]ﬂm Dist., Madras Pres,,
10-vii-T4. No. "1%.
Type. —In the collection Gf the Indian Museum.
C. cxpansus is characterized by the broadly oval body, the
series of eight blunt setae on the inner border of the distal jointof
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the antenuunlac and the fbrm of the uwropoda, The tooth on the

underside of the lateral plate of the first mesosomatic segment is

fakrly long aud pointed and overlaps the anterior wall of the some-
what flattened &roove of the second segment.
L

Cubaris dilectum, n. sp.

(Pl. =ii, figs. 1—q).

5 L]

Body oblong’ oval, convex, finely tuberculate, Cephlalon (figs.
I aud 2) small, :-tmll”lx' marginate anteriorly and posteriorly,
lateral 16hes smafl, median lobes absent : eplqtmtn almost vertical,
slightly depfressed h'l‘-._r ally. Antennae¥fiz. 3) situated rather low
on the epistgme, sparsely setaceous, somewhat attenuate: flagel-
lum 2-jointed, the distal joint 1,}5:111'_:* the longer. Tirst maxillae
(fig. ), outer lobe terminating in four stout incurved spines and
six smaller inner ones. Segments of the mesosome convex, lateral
plates of 2nd to sth segments slightly excavate, remainder trun-
cate, posterior angles only slightly produced backwards. Segments
I and 2 with notch and groove on their inner margins for reception
ol succeeding segments (fig. 5). Maxillipedes (fig. 6), outer palp
terminates in a broad multispinous process on the outer side and a
single large pointed one below it, from the base of the outer palp
are two large spines, the inner palp is broad and has three puiuie:l
marginal spines and one short, blunt, tooth-like spine on the i inner-
most border. Uropoda (figs. 7 and S} extend very slightly beyond
tlIE telson, basal plate narrow posteriorly, thickened mu;"l strongly
raised, convex dorso-laterally, antero-dorsal surface expanded,
strongly marginate”; exopodite large and extends slightly beyond
the basal pl:ltE Qlldopud!t' setaceous, broad and -'-'.|51<rh1.!'-. flattenad,
with three long whip-like setae terminally. “Telson (fig. g} longer
than the breadth at the posterior margin which is slightly curved,
sides only very slightly incurved, expanded anteriorly, Length 8
mimi. Colour (in aleohol) fawn with irregular light and dark brown
mottling,

H:rbr’tm’.—KaI{mpﬂn Darjiling District, 5, Himalayas, boo—
500 it. Mo Y (F H. Grmn’v}

Type.—In the collection of the Indian Museumn,

This beautiful|ly marked species differs from any other des-
cribed form in a number of important characters. The tooth on
the underside of the lateral plate of the first mesosomatic segment
15 large and truncate, and works in a slight groove in the anterior
wall oi the groove of 'the second segm®nt. The exopodites of the

tropodd” extend beyond the telson and the antero-dorsal surface,is
unusually deep.

-

Cubaris pusillus, n, sp.

(Pl. xiii, figs. 1—10).

Body oblong oval, strongly convex, smooth. Cephalon (figs. 1
aud 2) small, but rather long, strongly marginate, lateral lobes
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,small, median lobes absent; epistoma vertical. Eyes prominent,
» situated dorso-laterally. Antennae (fig. 3) sparsely setaceous, znd
to 5th joints.deeply grooved on their outer sides; flagellum 2-
jointed, the distal joint being twice the length of the proximal gue.
First maxillae(fig. 4), outer lobe terminating in four stout incurves
spines and five smaller oues; inner lobe terminally rounded with
two large setose spines. Second maxillae (fig. 5) thin and plate-
like, terminating distally in an inner setaceous lobe qnd an outer
tooth-like plate with three ridges of setae. Segments of the meso-
some convex, with posterior margins prominent, lateral plates of
2nd to 5th segments slightly excavate, remainder "tru neaty, poste- -
rior angles very faintly deviloped. Segments 1 and 2 %ith notch
and groove on their inner margins for reception of sugeeeding seg-
ments (fig. 6). Maxillipedes (fig. 7), outer palp elongated, terminat-
ing in a multispinous process with three longer spines on the outer
side and three on the inner side, inner palp also elongated, with
three marginal spines and one blunt tooth-like spine on the inner-
most boxler. Uropoda (figs. 8 and g) not extending beyond the
telson, basal plate narrow posteriorly, thickened, *convex dorso-
laterally, antero-dorsal surface expanded, concave, strongly margin-
— ate; exopodite small and bluntly pointed, endopodite setaceous,
* also bluntly pointed. Telson (fig. 10) longer than broad at the
. posterior margin which is very slightly curved, sides faintly
:incprved, expanded anteriorly. Length 5'5 mm. Colour (in al-
cohol) variable, bluish-black to a horny-brown 3
Habital. —Kas, Satara Dist., Bombay Pres., 3700 ft., 23—24-.
iv-1912. No. "11" (F. H. Gravely). 5
« Type—In the collection of the Indian Museum.
This is a very distinct species and the®type of an interesting
" group. The head is longer than in most spacies. The antennac
are characterized by the unusually deep grooves on the inner sides
of joints 2, 3and 4. *The second maxillae are quite unlike those
of any other described member of the genus, The tooth on the
underside of the lateral plate of the first mesosomatic segment is
small, but stauds out some little distance, overlapping the groove
of the second segment. The uropods have a deep antero-dorsal
|!. surface and small exopodite. *
Cubaris brunneocaudatus, n. sp.

(Pl. xiy, figs. 1—I0).

Body oblong qval, strongly convex. Cephalon (figs. 1%nd 2)s A

! small with posterior margin slightly raised, lateral lobes small, .
" median lobe absent; epistoma vertical. Eyes fairly large, situ-
* ated dorso-laterally. Antennulae (fig. 3) small, 3-jointed, with
few stout setae on the terminal joint. Antennae (fig. 4) «eeply
. grooved on the outer side of joints 3—5: flagellitm 2-jointed, distal
. joint two and a half times as long as the proximal one. First

maxillae (fig.5), outer lobe terminates in four stout incurved spines
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and six smaller ones. Segments of the mesosome strongly arched,
lateral plates of znd to 5th segments slightly excavate, remainder
tfancate, postgsior angles only slightly developed. , Segments T
and,2 with notch and groove on their inner margins for reception
of sueceeding segments (fig. 6).  Maxillipedes (fig. 7), the outer palp
terminates in a multispinous process on the outer side with two
large spines at its base, internal to the process are three pointed
spines, the ipner palp appears to be thrown into three folds with
a marginal tootl-like spine on the outer border of cach and a longer
spine oy the inner border of, the most dorsal fold. Uropoda (fig=.
§ and g} not extending beyond the telson, basal plate narrow
posteriorly® thickened, convex dorso-laterally, antero-dorsal surface
expanded, cgucave with raised margin ventrally, the anterior
margin forms a deep fold which is continued laterally on the outer
boider ; exopodite small, not more than hall the length of the
endopodite, terminating in a finely pointed style, endopodite
bluntly pointed, with three whip-like setae terminally. Telson
(fig. 10}, posterior margin broader than the length, sides faintly
curved, expanded anteriorly. Length 10'5 mm. Colour (in alcohol)
dark grey with the telson and uropoda a reddish-rown. .

Habitat.—Tatkon, Burma, 6-ix-1914. No. “13' (T. B, Fleicher).

Type.—In the collection of the Indian Museuni.

This species in the form of the cephalon and uropoda exhibits
a slight relationship with C, solidulus, Clige., but differs from that
species in the form of the-antennulae, antennac, and maxillipedes
and the strongly arched body. There are also well marked differ-
ences in the shape of the tooth and groove on the under side of
segmients T and 2.

Cubaris chiltoni, n. sp.
(Pl. xv, figs. 1—1IM

Body oblong oval, slightly convex, Tinely punctulated.
Cephalon (figs. 1 and 2) small with pesterior margin slightly raised,
lateral lobes distinct, median lobe absent; epistoma medianally
convex. Antennae (figs. 3 and 4) with the outer side of the joints
2—5 almost flat; Aagellum a-jointed, distal joint two and a half
times as long as the proximal onc. <First maxillae (fiz. 5), outer
lobe terminates in four stout incurved spines and six rather long
thin ones: inner lobe short, rounded terminally, with two setace-
ous spines. Second maxillae (fig. 6) thin, plate-like, terminating
distally in an inner lobe with short stout setae on the inner side
and long fine setae on the outer side, and an outer tooth-like plate.

« Segments of the mesosome slightly convex, lateral plates of 2nddn

sth segments slightly excavate, remainder truncate, postetior angles

produced backwards. Segments 1 and 2 with notch and groove

on their inner margins for reception of succeeding segments (fig. 7).

Maxillibedes (fig. 8), the outer palp terminates in a multispinous

process on the outer side external to which is a small spine and

two internal to it and a further two at the inner border, the mner
L]

'i
|
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palp shows three folds with two curved spines on the outer border of
" the ventral one and a longer spine on the margin of the mpst dorsal
fold. Uropoda (figs. g and 10) not extending beypnd the telsom,
hasal plate narrow posteriorly, thickened and slightly convex
dorsa-laterally, antero-dorsal surface expanded, ventrally almost
flat; exopodite small, half the length of the endopaodite, terminat-
ing bluntly, no style, endopodite bluntly pointed with whip-like
setae, Telson (fig. 11), posterior margin almost gtraight and shorter
than the length, sides curved, anterior portion* expanded, and
convex dorsally. Lengthgmm. Colour (in aleohol) blackish-brown
with lighter irregular markings laterally and as<a broken®median
line on the mesosome, . o*
Habitat.—Puenjikara L., nr. Ernakulam, Cochin State, ix-1914.
Mo. 1 (F. H. Gravely). .
Tvpe.—In the collection of the Indian Museum.
C. elilioni is allied to C. briuncocandalus, agreeing with this
last mentioned species in the form of the mouth-parts and in a
lesser dggree the uropoda. It differs, however, in the shape of
the cephalon, antennae, maxillipedes, uropoda, amxd telson, as also
in the more depressed form of the body and in the form of the
notch and groove on the underside of segments 1 and 2. Most
species of Cubaris® show the peduncular joints of the antennae
erooved on the outer side, but in C. chilfoni these grooves have
become widely expanded, so that the outer side of the joints 2—3
ire almost flat, in section exhibiting a form as shown in figure 4
(pl. xv) =
I have much pleasure in associating with this mteresting
species the name of Professor Charles Chiltorf, to whom we are
inflebted for his valuable work on the Isopoda and other Crustacea
of New Zealand.

-
Cubaris cavernosus, 1, sp.
(P, xvi, figs. 1—0),

Body oblong oval, convex dorsally with faintly rugose lateral
patches on the mesosomatic segments. Cephalon (fizs. 1 and 2)
small, lateral lobes fairly well developed, median lobe absent;
epistoma depressed lateralfy and in the medio-dorsal portion.
Eyes very small, occasionally one or both imperfect. Antennules
(Gg. 3} 3-jointed, with lateral setae on the distal joint. Antennae
(fig. 4) rather slender, joints 2—s5 slightly grooved, setae small and
fine; flagellum 2 jointed. First maxillae (fig, 5), outer lobe termin-
ates in five stout curved spines and four smaller ones, imner lobe
tPuncate terminall v with two short setose spines. Segments of the
niesosome convex, lateral plates of 2nd to 5th segments excavate,
6th and 7th very slightly so, posterior angles of 2nd—5th segments
only very faintly developed. Segments 1 and 2 with ngtch and
groove on their inner margins for reception of éucceeding segments
(fig. 6). Maxillipedes (fig. 7), the outer palp terminates in a
multispinous process on the outer side, at its base is a small upright
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spine and three directed outwards, still more internally there are
three fine spines: the inner palp has a single long marginal spine
antl two blunt footh-like ones. Uropoda (fig. 8) ngt extending
beyond the telson, basal plate narrow posteriorly, thickened and
r-'-li':_:h'ﬁ}' convex dorso-laterally, antero-dorsal surface expanded
nb]h‘iucly: Q}::‘}]mﬂilu extending to the end of the basal plate,
terminally truncate with short style, endopodite large, with two
long whip-like setae terminally and numerous long setae elsewhere.
Telson (fig. 9) slightly longer than the breadth of the posterior
margin, which is almost straight, sides faintly curved. Lenzth
10'3 X 5%. Coloar (in ;LTL'I’Jthj tawny-vellow,

Habifat®—Caves near Cherrapunji,® Assam, ca. 4000 ft., 31-%-
1914. No. *ig" (R. Friel.

Iype.—In the collection of the Indian Museum.

. The eves in this species are present in varying degrees of
complexity. Sometimes they are represented by two or three
pigmented facets with others in which there is no pigment, in other
cases the facets are imper{ect, the eyve being represented by Yrregu-
lar-shaped pigmeént spots.

Cubaris lobatus, n. sp. =
(P1. xwii, figs. 1—11).

Body oblong oval, strongly convex, anterior margin deflectetl
backwards. Cephalon (figs. 1 and 2) small, lateral lobes well
developed, median lobe absent; epistoma sunken laterally with
raised medium pertion. FEyes large, situated dorso-laterally.
Antennulae (fig. 3) longer than usual, 3-jointed, the terminal joins
has a number of lateral setae and the 2nd joint a short spine on
the 1nner side. Antennae (fig. 4) rather longer than usual, joints
2 —35 grooved on their outer sides; flagellum 2-jointed, distal joint
nearly three times as long as the proximal one, termifially there
i5 a style. First maxillae (fiz. 5), outer lobe terminates in four
stout incurved spines and six smaller ones, inner lobe terminally
rounded, with two setose spines. Second maxillae (fig. 6) thin
and plate-like, outer lobe tootll-like, inner lohe terminating in a
dense mass of fine setae. Segments” of the mesosome strongly
convex, lateral plates of 2nd to 5th segments exeavate, remainder
truncate, posterior angles very faintly developed. Segments 1 and

-2 with notch and groove on their lower inner margins for reception
of succeeding segments (fig. 7). Maxillipedes (fig. 8), outer lobe
tqrmiﬁatﬁug in a multispinous process, external to this is a small
, “curved spine and one large one and four short ones internally, oft
the ventral side a very large spine arises from the base of the lobe,
the inner lobe has two stout curved tooth-like spines and a single
fine one ;, arising from the basal segment are two long stout spines.
Uropoda (figs. 9 ands=10) not extending beyond the telson, hasal
plate narrow posteriorly, thickened, convex dorso-laterally,
antero-dorsal surface expanded, oblique, with raised margin ven-
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trally ; exopodite small, articulating slightly away from the inner
margin, endopodite stout, setose, terminating in three stout whip-
like setae, which exhibit a series of spiral markings. Telson (fig.
I1), posterior margin slightly broader than the length, sides faintly
curved, expanded anteriorly, slichtly raised in the median line.
Length g mm. Colour (in alcohol) brown with light broken median
line and yellowish mottling laterally

Habital, —Parambikulam, 1700—3200 [t.,.Cochip State, 16—
24-iX-1914. No. *1\' (F. H. Gravely). i

T'ype.—In the collection of the Indian Museum. .

Cubaris lobatns exhibits a number of feature? not fognd in the
majority of known species f the genus, thus the latetal lobes of
the cephalon are well developed, the antennulae Llll{HimtEuttm_‘. are
longer than usual, and the maxillipedes differ markedly in detail.

Cubaris albolateralis, n. sp.
: (Pl. xviii, figs. 1—12). 5

» Body oblong oval, strongly convex, smooth, with a small
lateral indentation on each side of all of the mesosomatic segments.
Cephalon (figs. 1 and 2) small, with posterior margin raised, lateral
lobes feebly developed, median lobe absent, dorsal surface with
ra.ised lateral lines; epistoma dorsally sloping backwardly, other-
wise almost vertical. FEyes dorsal. Antennulae (fig. 3) 3-jointed,
proximal joint attenuated at its base, distal joint with number of
lateral setae on the inner border, Antennag (fig. 4) short and
stout, 2nd to 5th joints deeply grooved on their outer sides;
flagellum z-jointed, distal joint three times the length of the proxi-
mal one, terminally there is a short style. First maxillae (fig. 5),
outer lobe terminates in four stout curved spines and six smaller
ones, inner lobe rowmded terminally with two long curved setose
spines. Second maxillae (fig. 6) thin and plate-like, terminating
distally in an inner setaceous lobe and an outer tooth-like plate.
Segments of the mesosome strongly convex, each has laterally a
small indentation (fig. 7), lateral plates of 2nd to 4th segments
slightly excavate, remainder &runcate or almost so, posterior angles
only slightly produced backwards. Segments T and 2z with noteh
and groove on their inner margins for reception of succeeding
segments (fig. 8). Maxillipedes (fig. g), outer lobe terminates in a
multispinous process and four inner fine pointed spines, the inner *
lobe has a tooth-shaped spine on its outer and inner border and
tyo longer pointed spines. Uropoda (figs. 10 and 171} not extend* .
ing beyond the telson, basal plate narrow posteriorly, terminally
blade-like, thickened and slightly convex dorso-laterally, antero-
dorsal surface expanded, ventrally the outer border shows a flat-
tened rim and blade-like posterior margin; exopodite snfall with
terminal style, situated on the inner lateral margin of the basal
plate, which is obliquely flattened, endopodite large, with two long
whip-like setae terminally, setose elsewhere, in section trigngular. «
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Telson (tig. 12), posterior margin almost straight and broader than
the length, sides curved, anterior portion expanded, convex
dd¥sally. .Ln"t.h Smm. Colour {in alcohol) greyish-green, dorsal-
ly with few lateral irregular yellowish markings, vellowish below
the indentations.

Habitat,—Under stones, Kamalapuram, 5. India, b-ix-1g12.
No, i (T, B. Elelcher).

F _1' pe.—1Ln the gollection of the Indian Museum.

There are a fiumber of important characters in this species by
which it differs from any other members of the genus, amongst
these may be mentioned the dorsal position of the eyes and the
Very feeble sievelopment of the lateral Pobes of the cephalon, the
short, tllick-jn-iuled antennae, the broad maxillipedes, the truncate
lateral plates’of the 5th—7th mesosomatic segments, and the form

., of the uropoda,

Genus Burmoniscus, Cllge,

Hitherto this genus has been known ouly from the two
examples of B foudmeinus, Cllige. ! obtained by Me. F. H, Gravely,
from the Farm Caves, near Moulmein, .

With so limited a supply of material the description of the
genus was perforce somewhat imperfect, and I am now able to
give o fuller diagnosis, and ‘at the same time add an additional
species to the genus.

B, uh‘!nn,mrn and Philoseia coeca, Budde-Tund®, have hitherfo
1;¢:Lu the only cavernicolous species of Terrestrial lbtlrll:'_!l.l.l known
from Iurh‘l indeed only very few have been deseribed from Asia,
Ridley # mentions " rmadillo enfermixins, Budde-Tund, as being
common o the walls of smves in the I"rl.tim. Peninsula, and Budde-
Lund* describes with that species A, migromarginatus from the
same locality, He has also described® ait Armadillo infuscatus
from the same source, . .

In all probability there are a considerable number of species
awalting discovery, especially belonging to the genus Cubaris,
Just as in Burope we have a large [sopodean cave fauna® belonging
to the Trichoniscidae, so, T think, we shall find a similar one in
India referable to the Cubaridac. . l

Burmoniscus, Clige.

Wt Hurmoniscus, Collinge, Ree, fod, Wus, vol. VUL p. 306, pl. xxxi.

Body oblong oval, dorsal surfaces strongly convex, perfectly
. =ooth ®*and shiny. Cephﬂﬂu small, emargingte, median and
* lateral lobes absent. Eves absent, may be represented by plgmented

V' Rec. Ind. Wes.. 1914, voli VL p. g6,
* dnw Afas Cle. Stor. Nat, Gewova, 1504, = 2 vol, X1V, p. 61,
t Brif. dssocn. Kpta 1808, p. 581,

s Rev, Crast. Terrd fsop., 1800, pp. 120, 127,

b Proe. Zoal. Soc. J'..-:sr.'rf 1902, p. 380,

o4 Ragoviten, el ool 27 5;!.!, T

7oaned pgesy, ..

Nt
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areas, Antennae slender, eclongated, joints grooved on their
outer sides, with 3-jointed flagellum, First maxillae, puter lobe
terminates in four stout curved spines and four, finer inner omes
which latter have bifurcated ends, Second ma%killae 'flﬁl:. and
plate-like, the inner one terminating in a brush of fine sétose
=pines, Sezments of the mesosome strongly convex, the lateral
plates of 1 to 4 slightly overlap one another posteriorly, whilst
those of 5 and 7 are produced backwardly, especially the 7th.
Maxillipedes poorly developed, with the inner lobe the larger.
Metasome narrow, lateral plates small and slizhtly ineurved. Uro-
poda with elongated, somewhat flatteded basal plate, which extends
beyond the telson; exopodite long and pointed, endopoflite elong-
ated, Telson very short and broad, terminally rounded or pointed.

Although I have carefully examined a number ‘of specimens
I have not so far been able to find any antennules. Apart from
the maxillae, the mouth parts are of little value here for purposes
of cenerie distinetion,

Respecting the affinities of this genus it is not possible to say
much, as our knowledge of the Indian and ASiatic Terrestrial
Isdpoda is, as vet, so fragmentary. In the form of the cephalon,
the mesosome, apd metasome and the uropoda, Burmoniscus
undoubtedly shows a remote relationshp with Philoscia, at least
the Asiatic Philoscias, although these also are, as yet only imper-
fgctly understood,

Burmoniscus kempi, n. sp. A
(1. xix, figs., 1—8). =

Body oblong oval, dorsal surface cotivex, smooth and shiny.
Cephalon (figs. 1 and 2) larger than in B. moulmeinus, Clige.,
and partly flanked Ly the lateral plates of the st segment of the
mesosome, emargiflate, median and lateral lobes absent ; epistoma
almost vertical. FEyes absent. Antennae (fig. 3) slender and elong-
ated, especially the 4th and 5th joints, peduncular and fagellar
joints grooved on their outer sides, flagellum 3-jointed, terminal
joint.with long fine style. First maxillae (fig. 4), outer lobe termin-
ates in four stout curved spies and four inner ones deeply bifur-
cated, inner lobe rounded terminally with.two setose spines.
Second maxillae (fig. 5) thin and flexible, somewhat thicker on the
inner side, on the outer side it is produced into a thin plate with
radiating thickened arms, anteriorly terminating as a flattened
tooth, and a smaller one on the inner side, between the two the
siner lobe form® a brush-like mass of setae, Maxillipedes (fig. )
poorly developed, the inner lobe the larger. Uropoda (fig. 7) with
clongated, somewhat flattened basal plate which extends beyond
the telson, grooved dorsally between points of articulation of
exopodite and endopodite; exopodite long, stout, and slightly
ridged dorsally on the outer side, endopodite elongated, and com-
paratively not so stout. Telson (fig. 8) short with the posterior

-
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margin rounded. Length 7°5 mm. Colour (in alcohol) light brown
with darker pigmented network.

* Habitat.—Mgaosmai Cave, Cherrapunji, Assam, ea, qooo ft., %
1914. ., No. “11* (S. W. Kemp). Living in total darkness.

T'vpe.—1n the collection of the Indian Museum,

B, kempi differs from B. moulmeinus in having a larger eepha-
lon, in the more clongated form of the spines of the outer lobe of
the 1st maxillge and,in the form of the inner lobe also. The 2nd
maxilla is quite uillike that in B. moulmeinus, and the basal plate
of the :'.ru_:}fr;dl is narrower and Jmore :.-]Dng{nteEL there is also a lateral
ridge on the outsidt of the exopodite. The telson is very different,
Leing shorter and rounded posteriorly,

This species is named in compliment to Mr, 5. W. Kemp, by
whom it was discovered, and whose worl has added so largely to
our knowledge of the Decapod and other Crustacea of India.

ERRATA,

In the previous ‘‘Contribution'’, Ree. Imd. Mus., 1915,
Vol. XI, Pt. II, No. 6, on pages 144, I49 and 151 under the des-
criptions of the antennae, the word inner 511011!(]_ read anler.
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RITl. NOTES ONX INDIAN ODONATA®
-
By F. B. Lamraw,
L] i &
Sublfamily AGRIONINAE, Selvs,
(= l‘."." ocnacrioninae, Kirby). . ¥ .
- -
Genus Ischnura, Charp. :

Represented in the Indian Empire so far as is ?&mwu by six
species ; one of these is possibly to be referred to a distinet genus
when better known. Two species are of a wide distribution, the
remainder probably have a restricted habitat, =
Tle: genus itself is a dominant member of the Agrionine group,
~and the Indian area therefore shows a high percentage of endemic
' speties. {schumra is one of the genera which appears to be poorly
. Tepresented in eguatorial regions, having a richer representation
“in tropical and especially N. temperate countries.

Ischaura senegalensis (Ramb.).

. - Maeronymphin senegafensis, Wirby, Cat. Odonate. pe 141 (1800).
Fselitiera senegalensis, Ris, Katalog des Odonata ven Shdafrika, in 15
y 3 f'éc'tslllilzﬂ“. ijqrsc:hungs-eise im west. w. zent,
28, } : Gdafrica, Jena 1903, p. 310,
Pl & o 7 i Marun, Mew. Sos Ena!.I:fraf-'ﬁa-mrr, ot p.agh
ey - - Tillyard, Proc. Live, Soe, No K. Wales, 1012,
Fons ' . RXXVIL 50 p 4510 ] . .
34 010 9.0 (isochromatic); 12 2 2 (heterochromatic),
e , . :
‘The isochromatic females were all taken in Calcutta on July .
914. They can be distinguished from the males only by
: serut ‘Eighteen males were taken with them. ;3
20,42 ? are from the salt lake below Chingrighatta, Cal- =
ita, 12-ii-t3 (F. H. Grawely), No. g 113 Rangoon, No. it
rom Orissa, Puri District, Nos. *{", %!, 2 : Sar
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Not represented in the Museum collection.

A green (or blue) and black species readily distinguished from
tiee other similarly coloured Indian species ([. se .lnﬂ.:i—.i'gmrq} by the
pterostigma of the fore-wing which is much narrower in front than
behind and has its hinder margin very strongly convex. In this

. respect it resembles I. anrora.

The female remains unkuown.  Length of abdomen o 24 mimn.,
hind-wing 15 mm. _Recorded from Quetta (Morton) and Kumaon
(Laidiaw). * -

Range probably restric lml to the foot hills of the west and
central Himalava. .

The Ywpe male of I. gangetica is in <he British Museum.

]
Ischnura rufostigma, Selys.
s vngpiea enfost o, Kirby, ('r.-r. (hiorala, p. 143 (1890].
¥ fscitamra vitfostigma, Moron, Trans. M, Soc. Lond., 1onG, p. 307 (7).
Laichlaw, Rits fud Mus, VI, 4, po34d pl X
hig. 5.

™

2,29 @ , Caleutta, 4-i-15, No, °

The female has not been described (see note under [. dnavmbial.

Pterostigma dull gray.

Head, pr:u{hm,_n and thorax as in the male bt with a duller
ground colour.

Abdomen rather stouter than in the male. Ground colour pale
vellowish-brown, with a metallic black line on the dorsum of each
of the segments, this line is moderately broad, pointed in front,
and widening a litéle at the apex of each segment.

Range ; Bengal, Assam, and doubtfully Kashmir (see ngte
under I, inarmate, Calvert).

Ischnura inarmata, Calvegt.

- facluued tnpemata, Calverny, Proc. dead. Nol. Sei. .f'.".'J'fmr'a'Fln‘:s'l ta, LHgH,
PR 147-148, text=hgs. 1, 2
2er ¢, 1% 7, Kashmir, 1915 (H. T. Pease).
The female appears to have been taken at the same time and
place with the males, and is in all prebability con-specific.
It seems also 40 belong to the same species as 3 § ¢ recorded
by Morton from Kashmir (Trans. Eal.-Soc. London, 1907, p. 307}
- These specimens were however regarded by him as being pos-
sibly examples of [. mfusngnm Selys,
Against this view is the fact that the undoubted examples of
. “females of I. ritfostigima deseribed in this paper®are quite different
in their colour characters, and also the probability that I. ritfos- .
fizma has a more easterly distribution. S
Oy the other hand Calvert describes a female specimen regard-
ed by him as the fgmale of . inarmata, which also is guite distinet
in colouring from the specimen before me, whilst it does not agree °
with l.lortuu’s specimens; it may be added that his account of the
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female is very incomplete, no mention is made of the thoracic
colouring. .
Possibly, the species has dimorphic females, ,In the absente
of clearer evidence 1 propose to take this view, Bt of courge [.
risfostizma may have dimorphic females. 1 tabulate these female
forms helow :—
A. 1¢. Indian Museum.
Head as in male [. fnarmata, but gmound colour orange
instead of blue,
Prothorax ogange, with ssmall paired 1::_[1le spots.
Thorax orange. -
Abdomen, ic_;_-;n;mltﬁ' I—3 orange, apex of* 3 marked
with black, remaining sezments metallig black above.
B, 39 ¢. (Morton'sspecimens). ‘' Like Pywrhosoma lencllm
(Villers), but thorax paler’’ (identical with A. 2).
C. 3% 2., (Calvert’sspecimens). Head coloured as in males,
Dorsum of abdominal segments r—rIo dark metallic
green, the articulations with narrow, vellow, trans-
vEerse rings.
This species is recorded from Kashmir only.

Ischnura aurora, Brauer,

yrtplig anrom, larby, Caf. Odouata, p. 143 (1500}, )
sclitera delicata, Martin, Mem. Soc. Zool. de France, 1got, p. 246, «
Tillyard. Proc. Linn. Soc. N. 5. Wales, 1guy, XXXI1]

(23, p- -T\I":-l si'ifs :
2o 12, Nappur, C. P., tooo ft., Oct, 1914 (E. D?dbren).

L

In bad condition.
Range: India to,Cevlon; Australia, not recorded from in-

termediate territory so far as I know.
Apparently not very common though widely distributed in

India.
Ischnura ¢ nursei, Morton.

Ssclinreva * poeser, Morton, Trawes, 5t Soe, Lomd, 1007, peosob,
pl, xuiv, fes, 4, 5. 0.

A red and black species, unknown to mes The abdomen is
described as being short and stout relative to that of other males
of the genus, *‘ segments 1—4 carmine, 5 lemon yellow, 6 yellowish ,
in anterjor hall, remainder pf abdomen metallic violet, posterior
part of 1o and appendages reddish.”” The species diffegs [rong
ofher [schnuras in the absence of post-ocular spots and is referred *
by Morton to this genus with doubt. The pterostigma of the fore
wing 1s diamond-shaped, bright carmine inwardly, paler exter-

L]
fselimitra  ioowsty, Laidlaw, The Enfemplogisf, Awe. 1wy, poezn. Mr.
Morten has pointed out to me i fa £ife.) that this species is identical with  Eual-
bagma £ parvant, Selys, My name is thercfore merely o synonym of Selys'
species 1o which | hope to reler in a later note. . L
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nally, that of the hind wings small, vellow. Length of hind-wing
12 mm., of abdomen 16} mm.
« Recorded from Deesa, Gujerat.
It is to bethoped that more examples of this very interesting
species will be forthcoming before lonz,

Genuzs Ceriagrion, Selyvs.

sCeria¥rion coromandelianum (Fabr.)

[ g TR g B B defeanom, Wichy, Cat. Cdlonala, p |:|l_
. - ) * = Macvm, donet, Mission Pas |.|s ), 13 18,
L] - Ris, dand . Kewckenbe Vbt f

= frese! fad \\ XX, 1r S
Morton '.l"_---.-. Fut, Soc, Lendown, 1007

=B . 303,
Laidlav, Rec. fade Mus VUL p. 345, pl
svi, figs, 3, Sa.

Many specimens, = 2 . Kierpur, Purneah District, Bihar, 7—g-x-15
(C. Paiva). No. l:'_-'l':
Many specimens, - 2.  Maidan, Caleutta.
o 2. Ernakulam, Cochin State, I1I—14-x-14
(F. H. Gravelv), No. 1337 i

. Lal |
o 2. Caleutta, Nos, Vibe siha \ : 1|'h'“\'
v de

o 2, Sibsagar, Assam. Nos. 433% 9334 Selvs

s

ftange: Ceylon, India, Burma, Indo-China {(Sunda Islands,
. Celebes are also gziven as included in the range of the species In
Martin, loc. cif.).

My fgures of #he anal appendages of the male are not satisfac-
tory. They were drawn from a shrivelled specimen. Normally the
inferior pair project directly backwards and slightly exceed the

. upper pair in length. Each member of a pair is curved inwards at
its free extremity, the upper pair actually mgeting in the middle
line. The lower appendage has its free extremity ‘more finely

- -pointed than in the figure and tipped with black, Also when
viewed directly from above the extremities of the lower pair can be
seen projecting bevond the upper pair.

-
Ceriagrion rubiae, =p. nov.
2o o ,19. Chalakudi, Cochin State, ry-ix-14 (F.H. Gravely).
Mo, 385
4 Length of abdomen: o 26 mm., 2 27 mm.
. hind-wing: « 18 mm. ? 185 mn.
: « * A small species in which the wing is petiolated to the level o
= the basal post-costal nerve : the wings are uncoloured, and the
excision on the hinder margin of segment 10 of the male abdomen
is small and rather bluntly angular,
Destription: Post-costal nerves 10,
o Head rusty yellow, paler beneath: upper hali of the eves
F._.I"EEI'IISII -brown, lower half vellow.
] . .
[ 3
[ ]
L] "
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Prothorax and thorax rusty yellow above, fading to pale yellow
at the sides and underneath.

Abdomen entirely reddizsh-orange above and at the fSides, vel-
low ventrally. *»

Legs vellow with black spines.

Anal appendages dark reddish-brown in colour, black at ex-
tremities. The upper pair are distant to each other and parallel,
seen in profile they are a little narrowed basally 2o as to be some-
what club-shaped. each carries a fine black poifit Jistally, which is
directed downwards. The lower pairs are larger, directed upwards
and taper regularly tostheir apicess *They lie jnternalls to the
upper pair. The excision,on segment 10 is small andeshallow,
bluntly angular; barely one third as deep as the segment. The
fioor of the excision is formed by a shelf-like ridge eyhich in the
middle line has a small tongue-like projection directed backwards

2. Head greenish-hrown above, paler below, eyes similarly «
colopured but of a greener tone.

Prothorax and thorax gray-green above, yellowish-white below,

Abtdomen dull, greenish-brown above, paler below.,

The species differs from the closely allied C. ermshescens, Selys,
chiéfly as follows:—in colour; it is smaller, and the excision on
segment 10 of the abdomen is bluntly angular, narrow, and its floor
has the curious little tongue-like projection noted above. The anal
appendages of the males of the two species differ in detail.

s C. erubescens appears to be a more eastern species and I can-
not find that it has been recorded from India. (See Ris, Abhand!.
d. Senckenberg. Natwrf. Gesellsch., Bd. XXXIV, p. 519, taf. xxiiiy
figs. 13, 14). .

The holotypes o ¢ will be returned to the Indian Museum;
paratvpe o in my collection. 7

-
Ceriagrion olivaceum, Laidlaw.

C‘-'-"”’!-"’"” eliracenny, Laidlaw, Rec. fado Mus., VI, o1, P 345

|]|. xvl r:.-_:_:. L.
This is the largest of the four species recorded from the
Indian Empire. It appears to be eonfined to Upper Burma and

Assam. .
A female specimen from Nurbong, Assam,, sent to me by Mr.

Stevens, has only 12 post-nodal nerves on the fore-wings.
Like the other Indian species it has the wings petiolated to

the level of the basal post-costal nerve.

¢ Ceriagrion cerinorubellum (Brauer).

LEeiagrain certnorabellnm, Wirby, Cat. Odanata, p. 154,
i Kruger, Stettin Entonmol, Zeft. 1508, p. 11y,

Ris, foc. cit., pa 514.

g ¢ . Kierpur, Pumeah Dlstnct B:har Ig-1X-15 I,E Paiva)
** resting on weed in stream.””  Nos. 77, 55
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The description given by de Selys of this insect scarcely does
justice to its beautiful colouring which is well preserved in spirit
specimens.  The head, prothorax and thorax are a rich dark olive
green above, palsing on the sides to a beautiful shade of blue.

The first three segments of the abdomen and the last three

o are of a beautiful cherry red colour, the intermediate segments
being intense black,

Range: Cevlon, India, Burma, Malay States, Sumatra, Borneo.

. L]
A number of the larvae of C. coromandelianum (Fabr.) were
taken in the Museum tank, gnd were hatched out in the Museum
« (No."i5" ). Thelarva shows, especially in the structure of the
anal lamell®e, considerable differences Yrom the larva of such a
genus as f“s::’h"‘fﬂg.rf{r}.r. The following is a brief account:—
Body sandy vellow or brown in colour. Total length about
20 mm. including the anal lamellae.
5 Head broad, flat. 1 can find no indication of the transverse
frontal ridge of the adult,
Mask when folded just reaching base of second pair®of legs.
Its outer margin carries about 6 or 7 short stout spines along its
distal half. On either side of *the

- middle line is ap oblique row of 5

7/;: setae, ri_ivcr_ging distally; the outer-

||_{dL most being by far the largest. Ante-

i J rior margin of mask bluntly angular.

. L e The palpi each bear 7 long setae in
. 3y ' addition to the moveahle hook (see
\ '. hg. 1}. The length of each of the

\J middle pair of legs is about 7 mm.

= The ahdomen is cvlindrical and

Fig, 1.—Misk of larval torm of Cesd- tapers ETh gradually 'Im('k“r'm'di.
agrion corenandel ianm (Fabr. b, Each of the 5'33'.?“‘3“1-'5 has a Tfllglﬂf
short blunt setae set around its hin-
der margin, and each of the last five segments has in addition a pair
of similar setae dorsally, one on either side of the middle line near
the end of the segment. The pair on sezment 10 are much maore
- remote from each other than those on the other segments
The anal lamellae (gills) are leaf-Hke, ob-lanceolate : 4—5 mm.
long, 1T°5 mm. wile, in one or two individuals acuminate but
more often irregularly rounded at the apex. They are not jointed
. nor marked with a transverse fold, but the basal half is stouter
and more strongly chitinized than the_apical part.
5 Eagh has two stout, main tracheal tubes forming as it were a
. « mid-rib from which a large number of brancfies run outwarels
increasing the resemblance to a leaf.

In the lateral pair of lamellae the mid-rib lies nearer to the
ventral _th&n to the dorsal margin, in the central lamellae the re-
verse condition obtgins.

In each lateral lamella the basal two-fifths of the mid-rib
bgars a row of chitinous teeth on its outer side, In the central

L]
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lamella there is a similar row of equal extent on both sides of the
mid-ril.

Lastly, on the ventral margin of the outer pair. and on the
dorsal margm of the central lamella there lies anothier row of teeth
alsp extending from the base for about two-fifths of thee<total
length of the lamella,

Subfamily GOMPHINALE, Rambur,

L} -
Genus Davidius, Selys, *
Dawvidius aberrans (Selvs). | .
Hageuius £2) ® Sely 1l B 2 NaNRNLL pe 506
gy K { (i P75
i) ! o f =iy, | MmN i Iirly
1, I-;
Taeidins aboreans, 1. z2allovenis Wilhia 4 Var if &
XXX 1007, pp. 280287 2
S al=o Selvs, G fo fu X Eutow . ofg Bedgrgme, XXXV 1504
S 3
L - -
2. Bimyar, Egmaon, 7700 ft., 24-v-1912. ( A. D. Dmms)

Fgr. Zool. Mus,

I have compared this specimen with the descriptions of
D, aberrans and of+ D. waliorensis and can find no grounds for sepa-
rating the two species, In the specimen before me the triangle
of the left fore-wing is free, that of the right is erossed by a sincle
tlerve.  Both hind-wings have the triangle crossed.

Davidius davidi, Selvs, suhsp. assamensis, nov.
L]
Plasdd oy duotdre, Selva, Bull. dewf, Helg,, 12 mIavd, IB7H; b 0B
-

I, 2% 2. Gopal, Assam, 1914 (H. Stevens),

Length of abdon®en o 3r mm., 2 28 mm.

a hind-wing ¢« 26 mm., 2 28'5 mm.

Dhstitiguished from the type by its smaller size (D, davidi type
abdomen @ 34°35 mm., hind-wing 32°33 mm. Selys, loc. efi.), and
absence of isolated superior antehumeral spots of cuneiform shape
which occur in the type. The hns:&l black band on the frons 13 not
large. .
The male differs from the female so far as colouring goes
chiefly in having only the lower third of the mid-dorsal carina of
the thorax coloured, and in having lateral spots on the first three
segiments only of the abdomen. .

Anal appendages of male: Upper pair slender and rather
hiorn-like, each jvith a stout downwardly curved, rounded, hook-
fike process projecting from near its base, scarcely visible in profile.”
The appendage itself is longer than the tenth segment, The lower
appendage is shorter than the upper pair, triangular and deeply
cleft in the middle line (see fiz. za). 1

The male has the triangle of the left hind-wing crossed, the
remaining triangle free.
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The females have the triangles of the hind-wing crossed in
every case,  Those of the front wing free except in the case of the
lefts fore-wing of the paratype where the triangle is crossed, The

p wi
* L
Frg. 2—Dacidtns davids asinmensis
e, Anal sbpendages J fr. Lateral view of genital stroacture= on
abdominal segment d
-
genus Davidins ranges from China and Japan to N. India. Assam
and Tonkin. The two species noted above are the only forms
recorded from the Indian Empire.
The holotypes = ¢ will be deposited in the Indian _-|I.[||--'\.|,_-'|_'||_||_'
-
L]
-
-
-
L
-
L L -
L] L]
L]
L]
-
- ¥ L
L]
L]
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e OM F LIGNTCOL OUS BEETLE-
FARVAE FROM INDIA AND BORNEO,

By F. H. Gravewy, D.Sc., Asst. Superintendent, Zoological Survey
of fndia. Blr
(Plates NX—XXII ) X 3

While hunting for insects in dead wood my attention has
from time to time been attracted by stages in the lida histories ol
various beetles, Often the determination ol the adult form into
which a particular kind of larva will develop is a matter only to
be determined by breeding. At other times the association of
larvae, possessing definite family characteristics, with adults of the
same family all helonging to one species, indicates the identity of
the larvae with a high degree of probabilityv. And when larvae
and ‘adults are associated with pupae, shown by their accompanying
exuviae to have bean derived from the former and by their form
to be-about to give rise to the latter, the probability becomes a
certainty, -

* By one or other of the above means, the identity of various
heetle larvae recently added to the Indian Museum collection las
been established. The Bornean Passalid larvae described belows
were collected by Mr, J. C. Moulton, many of the South Indian
Paszalid larvae by Mr. T, Bainbrigge Fletcher, the Andaman Pas-
salid larvae by Mr. M. C. Bonig and Mr. S. W. Kemp, and two species
of the Lucanidlarvae by Mr. 8. W, Kemp. The rest were collected by
myself. Whenever ppssible the specimens have been hardened hefore
being placed inspirit by immersion either for a few minutesin boiling
water, or (better) for an hour or two in Carnoy’s fluid !, as this helps
to prevent blackening and collapse of the tissues.

I have thought it best to refrain at present from attempting to
prepare an account of the Longicofn larvae, since I have as vet
been anable to consult the pait of Xambeu’s ' Moeurs et Métamor-
phoses d’Insectes " dealing with this group.® -«

PASSALIDAE. S

The collection of material for the study of the develoynent GE
Passalid beetles fs rendered particularly simple by the close asso® »
ciation which appears to exist between adults and their young.
Thi= association has been investigated in the case of American
forms by Ohaus 151'5# Ent. Zeit., Jahrg. LXI, Igo-u pp 164-1;2

I Absolute ,.|]1 vhol b parts, th-rulurm 4 parts, pi Gacial jacetic aid 1 part.
: Published ax a Supplement to ** Eckange . (Lyon, (8gz-18¢7 1.
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and Jahre. LXX, Igog, pp- 23-25 and 29-32). It is doubtful whe-
ther the association is quite so close in Indian formsasin American
oges (Grately, Rec, Ind, Mus,, XI, 1015, p 496), although the struc-
ture of the mamdibles isthesame as in American larvae, and seems
equally unsuited for the mastication of unprepared wood; hut it is
sufficient to allow of the collection of whole groups of insects in
various stages all belonging to one species.  Larvae of the following
species have already been deseribed ' :—
. '

‘' Passalus "' % punctiger, Lepeletier and Serville.*
- & - a -3
1835. Pergheron, A. *° Monographie des Passales®' (Paris, 1535,
o, 17-18, pl. i, figs 13-14.
L]

"Passalus’

cornutus, Fabricius,

1847. Burmeister, H. ‘" Handbuch der Entomologie ", V (Berlin,
L847 ), PP- 454-439 :

1872, Riley, €. V. **The Horned Passalus.'" Ann. Kep. Ins.
Missourt, IV, 1872, pp. 1309-141, text-lig. 62 a-d.

1874. Schizdte, J.C ** De metamorphosi Eleutheratorum obser-
vationes: Bidrag til Insekternes Udviklingshistorie.”
Naterlns', Tids., X1, 1874 (** Passalus,” pp. 356-330, pl.
xv, fig 16; pl. xviii, figs. 12-19; pl. xix, fig 17).

5 Y Passalus "' distinctus, Weber.

1853. Chapuis, F? and Candéze, E. ** Catalogue des Larves des
Coléoptéres cennues jusqu'a ce jour avee la description
de plusieurs espéces nouvelles,” pp. 343-653, g pls.  Men.
Soc. R. Sei. Licge, VILI, 1853 (***Passalus,’” pp. 467-463,
pl. iv, figs. 5-5¢). .

1861, Candéze, E, ‘* Histoire des Métamorphoses de quelques
Coléoptéres exotiques.””  Mem, Soc. K. Sci. Lidge, XV,
1861 (** Passalus,"" pp. 343-344).

Aulacocyclus kaugi, MacLeay,

13g3. Froggatt, W. W. “On the Life-Histories of Australian
Coleoptera L.""  Proc. Linn. Soc. N. 5. Wales, VIII, 180y
{Aulacoevelus, p. 41).

= e e 5 :

¢ The synonymy of the American gencra, 1o which mast of these belong® is

an present «o confused that it scems best 1o refer to all under the single gencric

name " Passalus” which is applied to them by the authors heee referred o, Only

in thecase of Indo- Australian species is the genus given according to modern deh-

nitions, grvladam Mérian's larva can no longer be regarded as a Passalid.

£ The plate benrs gthe legend © P duterruptos ™ bt this does not apply 1o
the larva and pupa figured which are probably, according 1o Percheron, those of
P, pructiger.

135 . *  Records of the Indian Musenm, [VoL. &1L, : <
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Leptaulax bicolor (Fabricins).

1861, Candéze, E, '" Histaire des Métamorphoses deé® quelgquyes
Coléoptéres exotigues.””  Menm. Soe. R. Sci. Lidge, XVI,
1861 (** Passalus,” pp. 343-344). .

Passalid larvae are all much alike, and Schipdte’s elaborate des-
cription of the larva of ** Passalus cornntns” will probably be found
to apply to all so far as general structure & goncerned. Only
specific differences, therefore, will be described here. Candéze
was unable to detect anyv definite ditferences between the species
before him, bevond slight pnes in the position of the stismata.

In Oriental forms specific differences are found in the arrange-
ment and nature of the large hairs, and in the manngs in which, il
at all, pile is developed on the body.

Among the larvae [ have examined all those with definite pile »
belong to the Plewrarius, Acerains and Macrolines groups, and in
the first of these it iz confined to the later stages while in the
second” it is absent in one species. Probably, therefore, the
development of pile is a departure from the primitive type of larva.
In this connection it is noteworthv that the larva of the Adcerains
group from whichdt is absent—£E pisplienues neelolierricnsis—is that
of the most primitive beetle of this group whose larva I have seeun:
also that the larvae of the two Bornean species of A cerains examined
have the pile better developed than those of the two from conti-
nental Asia, although one of the latter is the northern race of the
highly specialized dominant species of the genus (compare Jourm.
As. Soc. Bengal, [n.s.] X, pp. 2zo1-210, pl. &xiv; or Mem. Ind.
Mus. 111, pp. 31 1-313, texl-ﬁg 7, D- 314).

The manner in which the larger hairs are distributed appears to
be derived by the suppression or multiplication of particular hairs
from the following, generalized plan.! A short row (usually five)
behind each antenna on the head; a short row (usually three includ-
ing the lateral hair) bordering each of the anterior angles of the first
thoracic segment; one pair of dorsal hairs on each segment in front
of the tenth abdominal ; one pair of lateral hairs situated obliquely
above and behind the stigmata, afid directiy below but somewhat
further away from the dorsdl pair of hairs on each of these seg-
ments; one pair of ventral hairs in the same vertical plane but
situated obliquely behind and below the stigmata on each of these
segments after the first two thoracic, and especially on the ninth,
abdominal; a circumanal ring, usually of about seven pairs of hairs,
on the tenth abdominal segment.

* It is noteworthy that, in these characters also, E p;spheuus-
neelgherriensis approaches the generalized type more nearly than do
any uf the more highly s[}eemllzed members of the Adceraius group
that I have examined ; and that in this and some othej species

i Only in vertain species of the highly specialized genus dceraiiis dre hairs

produced in an entirely fresh place, namely on the frans. i
. .
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this generalized 1vpe is approached more closely by voung than
by old larvae. Oulv in Leplawlax bicolor is the reverse the case,
angl here dnly as regards the small dorsal thoracic hairs which do
not develop at adl in L. bicolor var. vicinus. :

Passalid pupae all appear to resemble in general form that of
* Passalus ' cornutus figured by Riley (loe, ¢if.), differing mainly in
the structure of the head, which reveals more or less distinctly the
characteristic features of the head of the developing beetle. They
will not be futthes described here.

: " Pledvarius br.:;ci-wphyllu& Stoliczka.
(Pl. xx, figs. 1-3.)

! il A . = . ey
Localities.—Cochin  State: 1oth-14th mile of State Forest
= Tramway, ¢a. 0-300 ft: Kawvalai, ¢a. 1300-3000
ft,

Larvae of this species are remarkable for the change which
takes place in the structure of their hairs when the insects are
about 25 mm. long. In young larvae these hairs are all logg,
tapering and filiform as in other species, In old ones only those
on the head (missing in all our full grown specimens, but present
in a number somewhat more than 25 mm, long), the ventral pair
on the ninth abdominal segment, and the circumanal ring on the
tenth retain this form, the rest being short, stout and clavate, *

Full grown larvae may be at least 530 mm, in length. In the
Indian Museum collection there are several of about this size, and
a large number of®from about 14-30 .mm. long. Uniortunately
there are none between 3@ and 50 mm.,

The head would apparently be covered all over with fine hair
was it not worn down to the roots in plac®s—e.g., on the dorsal
surface—till only the points of origin remain. *Two long hairs are
present behind the antennae,  Of these the dorsal is the stouter and
may be more or less ribbon-like. ‘Three hairs are present in the
anterior angles of the first thoracic segment of larvae not old
enough to have developed clavate hairs. In others, on this as on
other segments up to the second abdominal, only the single lateral
pair of hairs is present. A single pair of dorsal hairs is present
in addition on the next seven segments, On the last of these
(the ninth abdominal) the ventral pair is also present. The tenth
*abdominal segment bears the usual circumanal ring of hairs.

In larvae which are not old enough to have developed cla-
«vhte hairs the general surface of the body is smodth, apart from
scattered specks which appear to represent sparse and undevel-
oped pile. In older larvae there are tufts of pile above each leg,
one in front and one behind, and tufts on the lateral margins of
vach terduni. The tergal tufts are united by dorsal bands on the
first and second thoracic segments, and on the posterior border of
the ninth and the whole of the tenth abdominal segments.
L]
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Episphenus neelgherriensis (Percheron),
Localities —Nilgiri Hills : Ootacamund, 7500 ft.
-

Mysore Bababudin Hills, 4000-3q00 ft.
Cochin State : Kavalai, ca. 1300-3000 1t 3

The lengths of the various larvae in the collection vary from
1I-35 mm.

The head is almost devoid of any indication of hairs on the
dorsal surface except for about 5-7 long oubs.in 4 row behind
each antenna; 5 being apparently the normal number.

The arrangement *of the hairs dn the tharax and sbdomen
seems to be less constand than is usual. ‘The tently sbdominal
segment always bears a circumanal ring.  [n the smallest specimens
each segment in front of it bears dorsal and lateral spairs of hairs,
of which the former are much the strongest; and the first thoracic
segment bears in addition a line of about three hairs in each an-*
terior angle. All these hairs may be retained in large larvae; but
more usually the first thoracic segment bears only two hairs situated
laterally side by side, being without dorsal hairs, ghe second thor.-
cic sezment bears none at all, the third thoracic and first abdomi-
nal segments each bear the dorsal pair only, and the second to
ninth abdominal segments bear both dorsal and lateral pairs.
The whole body is smooth as in voung larvae of the preceding
spiecies,

% Episphenus indicus (Stoliczkal.

Localifies,—Mlvsore : Bababudin Hills, yooo-5000 {t. =
Anamalai Hills, 5000 ft., S
Cochin State: Kavalai, ca. 1300-3000 ft.

The lengths of all the larvae of this Species that I have before
me are about 35-30 amum. There are no really small specimens
among them. ‘The head is more uniformly covered with fine hair
than is thet of the preceding species, which it resembles as regards
the hairs behind the antennae. The thorax and abdomen arc
more or less covered with moderately long pile, especially later-
ally ; but there are no definite tufts as in large larvae of Plewrarius
brachyphyiins. ‘The thorax is withdut prominent hairs, The first
seven abdominal segments ¢ich bear two hairs {abnormally one or
three) situated dorsally rather close together one below the other,
The eighth and ninth abdominal segments bear none. The tenth

hears the usual circumanal ring. i

Ophrygonius cantori, Percheron, subsp, convexifrons, Zang,

Locality,.—Assam : Shillong, Khasi Hills, 5500-6400 ft, 3
Four specimens, all about 22 mm. long. Both head and body
are covered, except near the mid-ventral line of most of the abdomi-
nal segments, with somewhat thickly scattered ¢oarse hairs but there
iz no true pile. Longer and thicker hairs are present on the head
in a tow behind the antennae in the lateral angles of the frons. On

e
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the first thoracic segment such hairs form a row bhehind the anterior

margin, one or two similar dorsal and one lateral hiair being present

o cach side behind them  On the second and third thoracie seg-

ments there are® two dorsal and two lateral hairs on edach side, the

dorsal ones being situated as usual one on the outer side of the

) other, and the lateral ones one behind the other. There are moder-

ately long hairs above the legs on all segments, and a ventral ]1.11'1'

of hairs between them ; on the third secinent there are about three

very long hails, resembling in size and position the ventral hairs of the

abdominal segment=. On the first seven abdominal serments there

are two®pairs of elorsal haifs] one pair of lateral hairs, two or one

pairs of v&®ngral hairs, and one pair of weaker hairs nearer the middle

of the ventral surface than the last named. The hairs on the eighth

and ninth ak®ominal segments resemble those on the segments in

frontof them, except that there are three instead of two dorsal ones.

* The tenth abdominal segment bears the usual circumanal ring, and

. has short hairs scattered all across the ventral surface instead of
having a mid-ventral hairless band like the preceding segments.

:
Aceraius grandis, Burmeister, subsp. hirsutus, Kuwert.,

Locality.—Darjiling District + Pashok, ca. zooo ft.

The lengths of the larvae before me vary from 38-50 mm.

The largest larvae have jaws and labrom of about the same size

as those of cast larval skins belonging to pupae found with these

lasvae, so presumably they are full grown. The beetles found

with them are all about 4o mm, long. Doubtless the size of full-

grown larvae varigs like that of the adult beetles, The head

resembles that of Episplicnns indicus, except for the presence of a

group of two or three wll marked hairs in the lateral angles of the

. frons. The body is covered with pile as in jhat species, but this is

inclined to be densest mid-dorsally instead of laterally, The the-

rax is without special hairs as a rule, but one or two pairs of rather

small dorsal ones are present on the third segment in some speci-

mens; these and the three pairs which are present on each of the

first six abdominal segments, form a series of transverse dorsal

- lines. ‘Theseventh, eighth and*minth abdominal seements are with-
out hairs. The tenth bears the usual’circumanal ring.

Aceraius kuwerti, Zang.

. {Pl. xx, fig. 4.)
Locglity.—Sarawak : Kinabalu, 3500 it.
L]

. e Two specimens 46 and 68 mm. long respectivelv, The hedl
resembles that of the preceding species except that the long
hairs are more numerous, both in the lateral angles of the
clyvpeus and bhehind the antennae.  In the larger of the two speci-
mens there are alsosa few long hairs among the shorter ones that
border the frons and fill its posterior angle, The thoracic and first
sewen apdominal segments each bears a transverse dorsal line of 5-7
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hairs, which are weakest and least numerous in the first and last
segments, the seventh (counting from the middle line) being iden-
tical, at least in position, with the lateral hairs of othér SPIECTas.
On the eighth and ninth abdominal segments these*hairs are all so
small as to be scarcely noticeable among the well-developed pile
with which the body is covered. The pile is associated with
minute spinules, of which one is situated immediately in front
of the base of each of the fine hairs of which the pile is composed.,
In front of the lateral ends of each line of long hairs the pile is less
dense and the spines are relatively large and sharply pointed. In
the smaller of the twh specimens®part of this area iseentirely
without hairs and spiness The tenth abdominal segnfent bears
the usual circumansal ring,
e
Aceraius pilifer (Percheron),

Localitv.—Sarawak : Kinabalu, 4500 ft.

Two specimens 30 and 37 mm. long respeetively, The lhead
resembles that of the larger of the two specimens of the preced-
ing species. The pile on the thorax and abdomen iz much longer
than in that species, and is accompanied by somewhat finer spin-
ules; otherwise the thorax and abdomen resemble those of that
species,

. Aceraius helferi, KEuwert.

Locafity.—Tenasserim : Misty Hollow to Sukh, Dawna Hills,
oit, 2100-2500 ft. }

L]

Four specimens, each about 38 mm. long. The head resem-
bles that of 4. grandis subsp. hirsufus. *The pairs of dorsal hairs
are three in number g3 in that species, but are present on the
thoracic as well as on the abdominal segments, and are accom-
panied on each of these segments by a pair of lateral hairs. On
the first thoracic secgment they are also accompanied by a few long
hairs in the anterior angles, and on the ninth abdominal by a pair
of well developed ventral hairs. The tenth abdominal segment
bears the usual circumanal ring. ‘Fhe pile iz short asin A . grandis
subsp. hirsufus. :

Macrolinus andamanensis (Stoliczka).

Localitics.—Andamans: Port Blair; Bom lungta (from Popita®

tree).

. . -
* Four 5peuin'lt:n5, all about 30-32 mm. long. ‘The head is cov-=

ered with fine hair, but bears no long hairs either behind the
antennae or elsewhere. The body is covered somewhat closely
with short pile. The thoracic and seventh to ninth abdominal
segments are without hairs. The first six abdominal semments
have two pairs of dorsal hairs as in Episphenus indicus, from
which species the present one may he distingui::hed_hy the
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absence of hairs beliind the antennae and by the somewhat shorter
pile ot '|h1_ hodw. ‘There are no lateral hairs. The tenth abdomi-
il -u.a_mu_ut bes Ars the nsual circumanal ring.

Leptaulax dentatus (Fabricius).

Localities,—Abor Country: Rotung, 1300 it
Tt"ll'rl.-i-h.:*l'il]]‘. Kawkareik, Amherst District.

L

Four ‘:]wui[:h:uﬂ. 18-25 mm. long. The head is practically

hairless,above, apd is entirely without loag hairs. The body 1=

practicaliy without pile and has onlv g single pair of dorsal hairs

on the first eight (7 sometimes six or seven only) abdominal seg-
ments. -

Leptaulax bicolor (Falricius).

The two somewhat imperfectly separated varieties into which,
at most, the adults of this species seem at present to be djvisible,
are associatedsin the single collection of each before me with
slightly different larvae. Although it is impossible to be certain,
from these two collections only, that this implies that the separa-
tion referred to has been on right lines, it will be convenient to

accept this hypothesis in describing them.

. . I. L. Bicoror (Fabricius) s. sir.
Locality.— L'I‘rt:hill otate : Kavalai, ca. 2000-2500 [t.

Several specimens vary ing from 12z-31 mm. in 1u.:111;l;h The
adults with which they dre associated are about 29 mm. in length.
The whole larva is practically without pile., In the smallest speci-
mens there is a single long hair in a row of small ones behind the
antennae ; hut this nitﬂpptdln later, :1[:]3"11&11{.]}? when the larva is
about 15 mm. long. In the smallest larvae the thorax bears three
long hairs in the anterior angles of the first segment, a cluster of
much shorter ones above the base of each of the first two pairs of
legs, and a single pair of ventrtl hairs behind the third pair of legs
[n a specimen a little over 15 mm.”* the hairs above the legs are
quite weak, and a single pair of rather small dorsal hairs has
appeared on each thoracic segment. In larger larvae the hairs
above the legs completely disappear. Each of the first nine sez-
ments of the abdomen bears two pairs of well developed dorsal
hairs, @ud one pair of much smaller dorsally directed ventral
1airs ; on the ninth segment there is in addition a pair of ventralty
directed ventral hairs resembling those which are dorsally directed
and situated slightly below them; the ventral hairs on the eighth
and ninth segments are duplicated in one very small specimen :
the wventral hazrs are easily seen in very small specimens but are

quite small in large ones. The tenth abdominal segment bears
the usual circumanal ring of hairs,
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2. L. BICOLOR var, vICiNvs (Percheron).

Localitv.—Andamans: Port Blair. .

-

Several dpecimens, varving from about 14-28 hm, in length.

The smallest specimen resembles the smallest of the preceding
form, except that the single long hair behind each antennae is much
shorter, though relatively stout, and is associated with a cluster
of small spinules or bacilli. Large larvae differ from this speci-
men only in the loss of the hairs above the two front pairs of legs
(though these do not appear to be lost so quickly as in the pre-
ceding form), and in the*replacement” df the pair =of hairs *behind
the last pair of legs and of all the ventral pairs of hails on the
abdomen by short bacilli. The hairs and groups ol spinules be-
hind the antennae are not lost, and the dorsal paits®of hairs on
the thoracic segments are not developed.

LUCANIDAE.

Several descriptions of Lucanid larvae have appeared since
the publication of Chapuis and Candéze's catalogue {(Meam. Soe. R.
Sei.” Liége, VIII, 1853, Lucanidae, pp. 468-470). In the following
list of the references I have been able to trace those not available
in Calcutta are marked with an asterisk (*), as I have not been
able to use them.

Lucanus cervus, Linnaeus.

? * Albrecht. Acta Acad. nat. Cur. (series ?) IV, pl. 5. 3
1746. *Rossel von'Rosenhof, A. J. Inus. Belust., 1I (1), 1746, pl.
iv, fig 3.

1790. *Herbst, J. F. W, ‘Natursystem aller bekannten in- und
auslandischea Insekten,’' III (Berlin, 1790), p. 280,
pl. F, figs 1-6.
I804. *Posselt, C. F. ‘" Beytrige zur Anatomie der Insekten’"
etc., (Tiibingen, 1804), pl. ii, fig 1.
1823. *Blot. Mem. Soc, Linn, Calvados, 1, 1823,
1839. Ratzeburg, J. T. C. ‘‘ Die Forst-Insecten,” 2nd. ed. I
(Berlin, 1839), pp. 105-105.
Westwood, J. O. * Introduction to the Modern Classifica-
tion of Insects,” I (London, 1839), pp. 187-188.
1848. *Erichson, W. F. *‘ Naturgeschichte der Insekten Deutsch-
lands,” (Berlin, 1848), p. g38.
1874.  Schipdte, J. C. * De metamorphosi Eleutheratorum obser-
vationes: Bidrag til Insekternes Udviklingshistorie.”’,
» Naturhist. Tids, IX, 1874 (Lucanus, pp. 341-345, pl. xviii,,
figs. 12-19, pl. xix, fiz.17). ;

¥ Lucanus' alces. .

1836. *Haan, W. de. ‘* Mémoires sur les Métamorphoses des
Coléoptéres,” I (Paris, 1836), p. 23, pl. iii, fig. 6. .
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“ Lucanus " saiga,

*Haan, W. de, ** Mémoires sur les Métamorphoses des
Colebptires,” 1 (Paris, 1836}, p. 24, pl. iy Hg. 7.

Dorcus parallelopipedus, Linuaeus.

Bree, C. R. ** Remarks on the Fall of an aged Ash Tree.”’
Mag. Ngt. Hist., VI, 1833, pp. 327-333, text-figs. 4344,

Ratzebdrg, J. T. C. *' Die Forst-Insecten,”” z2nd ed, I
{Berlin, Ibam pp., 105-100, pl. 111 fig. 19,

Dufour ‘I.. *“Histoire compar ative des métamorphoses et
* ode I'anatomie des Cefonia nurata et Dorcus prarallelipi-
pedus.” Ann. Sci. Nat., (2) XVIIL, 1842, pp. 102-181
pft ivev.

*Mulsant, M. E. and Rey, C. *Histoire Naturelle des
Coléoptéres de France, Lamellicornes.” (Paris and
Lyon, 1842), p. 281, pl. i, figs. 18a-¢c.

* Erichson, W, F, ** Naturgeschiciite der Insekten Deuntsch-
lands.”" (Berlin, 1848), p. 401.

Schipdte, J. C. ‘* De metamorphosi Eleutheratorum, ob-
servationes : Bidrag til Insekternes Udviklingshistorie.”
Natwrlust. Tids., IX, 1874 (Dorcus, pp. 345-349, pl. xvii,
figs. 1-10, pl. xix, figs. 14-15).

* Planet, 1. Naiwraliste, XII, 18g0, p. 156

Platycerus caraboides, Linnaeus.

*Mulsant, o[. E. and Rey, C. °° Histoire Naturelle des
Coléoptéres de France, Lamellicornes.” (Paris and
Lyon, 1842),"p. 507.

Schigdte, J. €. De metamorphpsi Eleutheratorum ob
servationes: Bidrag til Insekternes Udviklingshistorie.””’
Naturhist. Tids., IX, 1874 (Flatyveerus, pp.»349-352, pl.
xvii, figs. 11-21).

Figulus striatus, Fabricius.
* Blanchard, C. E. °‘fHistgire des Insectes,”” 1, 1845
p. 268 _pl. viii, figs. 2-3.
Ceruchus tarandus, Panzer.

*Mulsant, M. E. and Rey, C. ‘‘ Histoire Naturelle des
® L,ulmptéres de France, Lamellicornes ™ (Paris and
Iyon, 1842), p. 593, pl. iii, figs. ba-c. %

Ceratognathus froggatti, Blackburn.

* Froggatt, W, W. *“On the Life-Histories of Australian
Coleoptera,” II. Proc. Linn. Soc. N. S. Wales, (2)

IX, 1894 [1&)4—5} pp. 120-121.

e
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Mitophyllus irroratus, Parry.

15681,  Brown, T. ““On the Larva and Pupa of Cerdlognathys
irvoratus.””  Trans, N. Z. I'nst., XII1. 1880 (1881), pp.
230-231 :

Aesalus scarabaeoides, Fabricius,

1842. "Mulsant, M. E. and Rey, C. “ Histoire Naturelle des
Coléoptéres de France, [Lamellicornes.”” * (Paris and
Lyon, 1842), p. boy.

Sinodendron. eylindricum, Linnaeus. , *

1830, Westwood, J. O. °‘ Introduction to the Modern Classi-
fication of Insects,”” I (London, 1830), p."So, text-fig,
18 (p. 183), r1-13.
1&gz, *Mulsant, M. E. and Rey, C. Histoire Naturelle des
Coléoptéres de France, Lamellicornes.'’ (Paris and
« Lyon, 1842), p. Goo, pl. iii, figs. 10a-b.

3 Schipdte, J. C. ‘' De metamorphosi Eleutheratorum ob-
: servationes: Bidrag til Insekternes Udviklingshistorie."’

Naturkist. Tids., [X, 1874 (Sinodendron, pp. 352-356,
pl. xviii, figs. 1-10, pl. xix, fiz. 16).

The Lucanid larvae described below were found in wood to-
gesher with adults of the species to which I have referred them.
In no case were any pupae {ound, .

Aegus roepstorffi, Waterhouse,
(Pl. xxi, figs. 8-11.4
Locality.—Andamayps: Port Blair (in rotten wood).

Two larvae about 25 and 30 mm. long respectively, accom-
panied by two mesodont males of slightly dissimilar development.
The larvae are of the usual curved clavate form.

The head is polished and obscurely rugose. It bears a few
long slender hairs in a line behind the clypeo-frontal suture and the
antennae, as in Dorcus parallelopipedhs.  The sutures bounding the
frons latero-posteriorly, though distinct, are very weak. The cly-
peus is somewhat or much broader than long in front ; behind it is
quite twice as broad as long. The labrum is about twice as broad
as long behind, and somewhat broader in front; its anterior mar-
gin and angles are rounded; it is lightly elevated in the middle
line in front, between a pair of marginal or submarginal depressions.,

* The antennae resemble those of Dorcus parallelopipedus, but
have the last of the two long joints scarcely longer than the first.
I would regard these antennae, and those of other Lucanids; as
apparently 5-jointed and really 4-jointed ; not apparently 4yjointed
and really 3-jointed asdoes Schipdte. Both mandibles have thre:
teeth at the apex, of which the wventral is situated infront of the
middle one, and the middle one in front of the dorsal. In the right
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mandible there is one and in the left there are two smaller teeth on the
dorsal margin behind these, asin Lucanus cervus! and Dorcus paral-
lopipedus. The molar tooth of thesright mandible consists of a
low anterior trhnsverse ridge followed by a somewhat higher hol-
lowed L-shaped cusp; that of the left mandible consists of a very
strongly elevated anterior transverse rtidge, longitudinally grooved
in front and more elaborately marked behind, followed by a low
hollowed cusp of considerable size. The maxillae resemble those
of Dorcus p.-h':zh’rfﬂrﬁil.brnr’us. As with the antennae I would regard
the basal piece (‘' stipes palpiger” of Schisdte} as a basal joint.
The laBial palps are 2-joiftéd, the proximal joint being about as
loug as hgoad, and the distal about shree times as long as hroad
and about twice as long as the proximal.

The legs®esemble those of Dorcus parallelopi pedus in structure
and proportions except that each joint—judging from Schigdte's
figure of the third leg of that species—is slenderer, and that
the stridulating joint of the third leg is more sharply pointed
distally as in Plafycerus caraboides  The stridulating surface on
the middle leg resembles that of the {ormer species; the tubereles
are very fine and closely set. The second, third and fourth joints
of all legs, when not modified for stridulation, are thickened ven-
trally near the distal end. The projections thus formed bear clus-
ters of stout spiniferous tubercles and are strougest on the third
joint of each, and especially of the second, leg.

Only the thoracie and first two abdominal segments are dis-
tinetly divided transversely by a groove above. All segments as
Tar as the sixth abdominal are sparsely covered above with short
hairs, and hawve A posterior line of long hairs. Further back the
short hairs disappear, apd from about this point backwards long
hairs are found on the anterior as well as the posterior parts of
each segment. Each segment up to and iscluding the ninth abdo-
minal bears a large tubercle on each side in the posterior angles of
the tergum. The terminal segment resembles that of Porcis paral-
lelopipedus, as do also the stigmata,

The larva of this species closely resembles that of its ally Doy-

cus parallelopipedus, the chief differences being found in the struc- -

ture of the molar teeth and the greater slenderness of the legs,

Nigidius dawnae, Gravely.
(Pl xxi, figs. 12-13.)

Localitv.—Tenasserim: near Sukli, eastern side of Dawna

. # Hills, Amherst District, ca. 2200 ft. (in hard dry
wood). %

Several larvae about zo-35 mm long (all but one of about

the lattfr size) were found in association with the well developed

b Schigdie 5;:;;&1-:; of the right mandible as tridentite only in these species,
but the extra denticle is clearly shown in the right mandible of the latter species,
which hg figures (loc. cite, pl. xvii, Ags. 5 and 4).
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males and females which formed part of the material from which
the species was originally described (Kec. Ind. Mus., X1, pp. 427-420,
pl. xxix, fig. 7). They are<curved and mote or lu:«':«' clavate, bhut
are slenderer than the larvae of the preceding speciés.

The head closely resembles that of the preceding species bhut
bears fewer hairs, and has a somewhat narrower clypeus and a
labruom with less distinet anterior marginal depressions.

The second of the two long joints of the antennae is some-
what shorter than in the preceding species; it i5 mucl, instead of
scarcely, shorter than the first. The right mandible has only twao
terminal teeth as in Platveeries carabdides and Sinedendron tylindri-
ctme, the ventral being much the larger of the two; lut beneath
these a rudiment of the third terminal tooth is recognizable. The
lelt mandible has three large teeth arranged like thesapical teeth
of Dorcus parallepopidedus, with a small denticle a little behind
each of the two outermost of the three. Except for the presence
of the small dorsal denticle the termination of this mandible is

l-m very like that of Stnodendron cylindricum. The molar teeth
both mandibles closely resemble those of this species. The
nm;{i]lne and labium resemble those of Aegus roepstorfi—the
' former at least are very like those of Dorcns and Se'am:ia:szrrm.
* The legs resemble those of Aegus roepsiorffi in general structure,
but are withont the ventral projections and spiniferous tubercles
found on the second, third and fourth joints in that species. The
stfidulatory tubercles on the coxae of the second legs are all
small and scattered. The corresponding ridges on the second
joint of the third legs are weak. -
The stigmata and the integuments of the titorax and abdomen

resemble those of the preceding species.
The only larva previously described belonging to the subfamily
Figulinae is that of fgnlus striatus. Unfortunately I have not
been able to refer to this description. Of the larvae described by
Schigdte, the nearest to that of Nigidins dawnae appears to be
Sinodendron eylindricim, but the latter has not got transversely
striate stigmata like those of Dorcns, etc., in general form it is
not even faintly clavate, and its 5tndulat1nﬂ organs appear to be
slightly different.

-
MNigidius impressicollis, Boileau.

(Pl. xxi, figs. 14-17.)

Locality.—Assam : Maflong, Khasi Hills, 5900 ft. (in damp and i
thoroughly decayed wood), = 2
' * Two larvae, about 27 and 3I mm. loug respectively, found in *
association with adults of various sizes, They are scarcely as
slender as larvae of N, dawnae but are much slenderer than larvae
af Aegus me;)smrﬁf
The head is very like that of A. rocpsterfi but has a some-
what shorter clypeus and less distinet anterior marginal depres-
sions. The antennae resemble those of N. dawnae, The man-
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dibles resemble those of N, dawnae, except that the right one is
distinctly tridentate at its apex, the lowest terminal tooth being,
hawever, % little weaker than the uppermost © the middle terminal
tooth is the strofigest of the three. :

Phe maxillae and labium resemble those of N, dawnee.  ‘The
legs resemble those of N -dawnae, except in the structure of the
stridulating organ, which is transitional bhetween those found in A.
roepstorffi and N, dawnae. The ridges on the second joint of the
third leg are weak®as in the latter species; but there is a row of
special tubercles, as in the former, on the basal joint of the second
leg. Similar but, stronger tubercles are fonnd in Aegus roepstorffi,
but theveare absent in Nigidins dowpac. Small tubercles are
present on both sides of them in the present species, however, and
on one side of them only in Aegus rocpstorffi. The stigmata and
integuments of the thorax and abdomen resemble those of N. das-

» e and A. roepstorfl.

This larva is not unlike the last—the ouly larva of its genus
kEnown—but the stridulating organ is more highly specialized
along the same lines as, but to a less extent than, the stridulating
organs of Dorcns, Aegus, ete,

CUCUJIDAE.

A list of the Cucujid larvae hitherto described will be found
at the end of the account of the development of Uleiofa indice,
Agrow (Rec. Ind. Mus., X1, pp. 353-358, pl. xxi, figs. 13-19).! None
of these larvae bear any resemblance to the larva of Hectarthrim
trigemnm now tq be deseribed. The larvae of Heclarthriom were
found in decaving wood with all stages of a weevil belonging to the
genus Mecistocerus. Offen they were found in a cavity of the wood
witha larva or pupa of this insect, and somefimes with the remains
of such. Other Cucujid larvae, although found under the bark of .
trees, have the appearance of actively predaceous insects. These
have rather the appearance of lignophagous larvae. Butin view of
the circumstances under which thev were found, and of the strue-
ture of their mandibles, there can, I think, be little doubt that the
reduction of legs and mouthparts which gives rise to this appear-
ance is due not to their having adapted themselves to a diet of
wood, but to theie having become parasitic rather than preda-
ceous.® They must, however, move about in search of their victims,

,for the weevil larvae and pupae are not much larger than they are
when full grown, and it cannot be supposed that one weevil larva
a'ﬁ'urds gll the food needed for complete {ievelupn}ent,

L To this list may now be added Herrick™s account of the habits and develop-
ment of Stlvenns swrimantensis in * Insects  Injurious o the Houoschold and
Annoying 1o Man "' | New York, 1914} PR+ 230-230, text-hgs, 7o-71.
CMr® G, AL 1K, Marshall, 1o whom 1 am indebied for this identfication, in-
torms me that thi= weevit 15 near and perhaps identical with M. corticens, Faus, .
) Cﬂm&mﬂ: Wadsworth's fgures of the mouthparts of the endoparasitic
Staphylinid larva, Mleochare bilineata, Fowrn. Ee. Biol. X, pl. i, figs. 14-15.
. .
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Hectarthrum trigeminum, Newman.!

(Pl. xxii, figs. 18-22.) 2

Lﬂmh?].'.;]_':. Himalayas: Kalimpong, ca. 2500 ft., Darjjling
District (in decaying wood with all stages of
Mecistoceries sp.).

Several larvae and pupae, the former 4°0-15°6 mm. long, the
latter g'o-12'0 mm., found together with adults. Tha pupae and
adults clearly IJeloug to one and the same speciés: a cast larval
skin secured with one of the pupae gstablishes the !Lleutity of the
latter with the larvae, while in the largest of these larvag the skin
iz wrinkled and the spines of the pupa are clearly visibe beneath
it dorsally and laterally.

The larva is a white fleshy and almost hairless U'1Llh Its ab-
domen is somewhat lurrel-ahaped being thickest at about the ,
fourth segment. The thorax is conical, and slenderer than the ab-
domen, tapering away to the base of the small semicircular head,
which bears a few minute hairs on its dorsal surface.

The form of the head is shown in figs. 18 ahd 21 (pl. xxii).
Each antenna arises from a low lateral convexity just behind the

p——"  mandible: it is unjointed but is biramous, a small pointed branch
being situated immediately below a stouter and slightly longer
tounded one (pl. xxii, fig. 20). The mandibles are small and con-
caye; they do not appear suitable for grinding fragments of wood.
Their outer surface is whitish near the base, but they are narrowly
bordered and extensively tipped with dark brown. They arg
tridentate at the tip (pl. xxii, figs. 19 and 21), tlje middle one of the
three teeth being much longer than the other two, of which the
dorsal is much broader than the ventral ;sthere are no other teeth
on the dorsal margin of the mandible, hut the ventral terminal
tooth is followed by dnother tooth of about the same shape and
size, and thjs is followed by a strong convexity of the raised mar-
gin (pl. xxii, fig. 19). The maxillae ‘and labium (pl. xxi , fig, 22) are
rudimentary like the antennae. The blade and palp of the maxillae
are imperfectly separated ; the former is broader but no longer
than the latter, and each is tippedswith a cluster of small spines.
The labium is a bilobed struature, with a papilla mounted on each
lobe, tipped with small spines and doubtless representing a palp.

The legs are short, stout and conical; they have two well-
marked white fleshy joints and a stout terminal elaw: as seen from
the outer side there appears to be a third joint at the base, but it
is not clearly marked off from the body on the inner suie. The
sacond thoracic segment, and each abdominal segment except the
ninth (anal), bears a pair of circular stigmata a little behind the -«
anterior margin; but the last pair is much smaller than the others.
The anal segment bears a pair of black forwardly curved hou‘ks on
the posterior margin of its dorsal surface.

1 am indebted o M. A, Grouvelle for this identifeition.
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BUPRESTIDAE.

« The habits and metamorphoses sf Buprestid beetles form the
subject of a morograph published by Xambeu in 18073 (** Moeurs
et Métamorphoses d'Insectes IIl—Buprestides.” Rev. d'Ent.
XI, 1892, pp. zoz-252; XII, 1803, pp. 54-126). This work con-
tains an excellent bibliography which may now, however, be
supplemented. In the following list of supplementary references
the species afe aranged in the order adopted by Kerremans in the
G:'Hr.'}‘fi I?.‘S:de!'fl’”.’.

L] - ot e .

. Julodis onopordi, Mabricius.
»e Julodis albopilosa, Chevrolat.

.1803. Herculais, J. Kinckel d’.  Bull. Soc. ent. France, 1893, pp.
cxii-cxv, 7 figs.

lesne, P. ** Description de la larve adulte du Julodis
albopilosa, Chevr., et remarques sur divers cafactéres
des lafves de Buprestides.”' Bull. Soc, ent. France, 1808,
pp. 6g-75, 7 text-figs, 2

i
L7 =]
o
72

Polycesta californica, Leconte.
Polveesta ¢lata, Leconte.
18g1. Angell, G. W. J. “*Larva of Polycesta elata, Lec.”” Eni.
News, 1891, pp. 106-107, text-figs,
Acmaeotlera adspersula, Illiger.

1goo. Seurat, L. . ' Observations biolomiques sur les parasites
des chénes de la Tunisie."” Ann. Sei. Nal., Zool, (8) X1,
1000, pp I-34, 10 text-figs. (Acmaeodera, 'pp. 22-26,
text-figs. o-10).

Chrysochroa (Megaloxantha nec Catoxantha) bicolor,
Fabricius, var. gigar:tea. Shallerr.
o1,  Zehntuer, L Bull, Procfstation voor Cacao te Salatiga. No.
z I, 10 pp.
- . Chalcophora ? virginiensis, Drugy.
Chalcophora virginiaca, Gmelin.

1883. Packard, A. 8. *‘ Descriptions of the Larvae of Injurious
* Forest Insects.'”’ Rep. U.S. Ent. Comm., 111, pp. 252-
262, pl. Vi-xv (Chalcophora? virginiensis, pp. 252-253,

pl. vi, fig. 1),

.
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Sphenoptera lamellata.
Lamey. Nowv. ¢f Fails, 11, p. 113. . £

Sphenoptera ? neglecta, Klug. .
! Sphenoptera sossypii, Cotes,

King, Harold H. ** The Cotton Stem-borer.”” Rep. Well-
come Trop. Res. Labs., IV, pp. 134-137, pl. yii, figs. 1-6.

Sphenoptera gosgypii, Cotes. 3
Lefroy, H. M. “Indian Insect Pests’' (Caleytea, 1906),
Pp. 100-103, text-figs. 114-110.
Lefroy, H. M. * Indian Insect Life’' (Cadeutta, 1gog),
pl. xx. (No description). c
Fletcher, T. B. ‘' Some South Indian Insects '’ (Madras,
I9I4), p. 298, pl. viii.

Sphenoptera arachidis, Fletcher,

Fletcher, T. B. ‘' Some South Indian Insects ' (Madras,
1914}, pp. 205-299, text-figs. 141-142.

Dicerca divaricata, Say.

Packard, A. 5. °‘Insects injurious to Forest and Shade
Trees.”” Bull. U.S. Ent. Comm., no. 7, 275 pp., 100 test-
figs. (Dicerca divaricata, p. 108). .

Packard, A. 5. ™ Descriptions of the barvae of Injurious
Forest Insects " Kep. U. 5. Ent. Comm., III, pp. 251-
262, pl. vi-xv (Dicerca divaricala, p, 255, pl. vi, fig. 2).

L]
Lampra solieri, Castelnau and Gory.

Poecilonota solieri, Castelnau and Gory.

Escalera, M. de la. *" Observaciones sobre la ninfosis de
Poecilonota solieri, Cast.”” Boll. Soc. Esp. Hist. Nat,,
tgo8, pp. 26g-271. .

Lampra rutilans, Fabriciug

Altum, B. * Forstzoologie, I11 (1) Allgemeines und Kifer =
(Berlin, 1851), pp. -380 (Lampra rutilans, pp. 121-123,
text-fig. 7.) -

-
Buprestis douei, Lucas.

Aueylocheira douei, Lucas.

Xambeu. ‘‘Moeurs ct Métamorphoses d'Insectes V.
Ann. Soc. Linn. Lyon, XLII, pp. 53-100 and 123-188
(Ancyclocheira douei, p. 83). :
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Melobasis cupriceps, Kirbyv.
* Melobasis irideseens, Castelnan and Gory.
Frogeatt, W. W. ‘' Life-Histories of Australian Coleoptera
[II." Proc. Linn. Sec. N. WW. Wales, (2) X, 1895 (18095-0),
pp. 325-330 (Melobasis, pp. 332-333).

Melanophila sp

Packard, A. 5. °f Descriptions of the Larvae of Injurious
» Forest Insects.’” *Rep. U. 5. End. Comme., 1L, pp. 252-
lf{}_':. pl. x'i”—rw { Melanophila sp., pp. 253-354, pl. vi,
fig. 4, pl. xii, fig, 1),
L )
Anthaxia umbellatarum, Fabricius.

Anthaxea inenlta, Germar.

Nambeu. “ Moeurs et Métamorphoses d'Insectes VI."
Echange, 18q5, supplement (Anthaxia inculta, p. 84).
Chrysobothris dentipes, Germar. J
Packard, A. 8. ‘fInsects Injurious to Forest and Shade
Trees.”! Bull, U. 5. Eni. Comm., No. 7,275 pp., 100 text-
figs. (Chrysobothris dentipes, pp. 12-15, fig. 1).

Chrysobothris femorata, Olivier.

Packard, A* 8. ‘ Imsects Injurious to Forest and Shade
Trees.”” Bull. 0. & Ent. Comm., No. 7, 275 pp., 100
text-figs. (Chrysobothris femorata, pp. 16-20, figs 2-3).

Packard, A. 5. ** Descriptions of the Larvac of Injurious
Forest Insects.” Rep, U. 5. Ent. Comm., III, pp. 251I-
262 (Chyysobothris femorata, pp. 251-252). E

Chrysobothris affinis, Fabricius.
Altum, B. ‘‘ Forstzoolagie, III(1) Allgemeines und Kifer
{Berlin, 1881), 380 pp., 55 text-figs. (Chrysobothris affinis,
pp. 124-1258, text-fig. 8).

Stigmodera rufipennis, Kirby.

Froggatt, W. W. ° On the Life-Histories of Australian
* Coleoptera 1."" Proc. Linn. Soe. N. 5. Wales, (2) VIII,
1893 (1893-4), pp- 27-42 (Stigmodera rufipenwmis, p. 36). °

Coraebuﬁ bifasciatus, Olivier.

Altum, B, *: Forstzoologie, ITI (1) Allgemeines und Kafer”’
(Berlin, 1881), 380 pp., 55 text-figs. (Corachus bifasctalus, °
Pp. 128-130, text-fig. g).

o -

L
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Agrilus ruficollis, Fabricius.

Wielandy. Amer. Ent., II, pp. 128 and 133, fs. ﬁf{.{:fj
and go. .

Agrilus granulatus, Sayv.

Burrill. Rep. Tus. IHlinois, XII, pp. 121-122.

Agrilus anxius, Gory, =
Chittenden, F. H. ‘' A destryctive Borer Enemy of Birch
Trees, with Notes on Related Specids.” ﬁ’.:.rﬂ. .5
Dept. Agric. Div, End., (n, s.) No. 18, pp. 94-5I, text-

B o
figs. 15-17.
FE

Agrilus auricollis, Kiesenwetter.

Waehtl, F. A, © Ein Lindeuverwister.'” Ween. Enb. Zeil,,
VII, 1888, pp 203-207, nl. iii,

Paracephala cyaneipennis, Blackburn,
Froggatt, W. W. ** On the Life-Histories of Australian

Coleoptera.”” Proc. Linn. Soc. N. 5. Wales, IX, 1394
(1804-5), pp. 113-125 (Paracephala cyanetpennts, p. 122),

Aphanisticus krugeri, Ritsema. .

Ritsema. Tijdschr. Ent., XXXIII, 1889-go, pp. xxii-xx{ii:
I text-fig.

Zehntner, L. * De Mineerlarver» van het Suikerriet op
TJava IT-I111."" Med. Procfstation Osi Java, (n.5.) No. 42,
1897, 14 pp-; I pl.

Aphanisticus consanguineus, Ritsema.

Zehntner, L. * De Mineerlarven van het Suikerriet op
Java IL-ITL'" Med. Proefstaiion Ost Java, (n, s.) No.

42, 1897, 14 pp., 1 pl,

Pachyschelus sp.

Friebrig, K. ‘' EineSchaum bildende Kaferlarve." Zetischr. |
wiss. Insehtenbiol., IV, 1908, pp. 333-339 and 353-363.

* Brachys aeruginosa, (Gory.
Packard, A. S. '‘Insects Injurious to Forest and Shade
Trees.'”” Bull. U. S. Ent, Comm., No. 7, 275 pp., 100
text-figs. (Brachys acruginosa, p. 130, fig. 6ol). »

The Indian Museum collection contains larvae of Sphenopiera
gossvpii from the material from which this species was originally



156 Y Records of the Tudian Museum. [Vor. ?*:TI,
L]

deszeribed, aud larvae found with pupae and adults in a tree prob-
ably belonging to the genus Swiefenia on the Calcutta Maidan.
There can be little doubt, from the state of the tree when it was
cut duu n, that these larvae, together with many others of the same
species, were responsible for its death. The adults agree closely
with Théry's deseription of Cardiaspis pisciformis Etum Mysore

{Bull. Soc. ent. France, 1904, pp. 73-74, text-fig. 2), the only appar-
ent differences being that the sides of the pronotum are practi-
cally parallel in «their latter half, and that the posterior tibiae are
straight except in one specimen and are almost imperceptibly
curved M this. Equally gréaf differences éxist, however, between
Thérv's filuge of C. monhoti, Saunders, and our specimens of this
species, and I have no hesitation in referring the specimens from
2 Swietenta tod Chéry's species.  Their larvae may now be deseribed.

Cardiaspis pisciformis, Thérv.
(Pl. xxii, figs. 23-28.)

Locality.—Calcutta (7 in Swielenia sp.). "

Four -_-.pl._t.'.‘]tllf_l'la varyving in length from 23-33 mm.

The clypeus is about 5 times as wide as long and bears a

small but deep and clum‘]y defined puncture on either side of the
middle line, which is more or less faintly keeled between and behind
them. The anterior margin-is lightly concave and the anterior
border strongly depressed laterally, the depressions being bounded
behind by keels.
*  The labrum is mounted on a membraneous peduncle. The
labrum and pedunele are each fully as wide as the clypeus is long,
and are together fully gs long as wide, the labrum being about
twice as long as the peduncle. The anterior and lateral margins
of the labrum are lightly convex, the angles are rounded ; the sur-
face is grooved in the middle line in front, this groove being sur-
rounded by a semicircular or more or less W-shaped groove which
crosses the middle line behind it. The peduncle is depressed or
rrooved in the middle line,

The antennae are three—jainted The basal joint is large and
fleshy, almost white in colour.® The second joint is smaller and

harder, much yellower in colour, thqueI} truncate and fringed

with short close hair distally, the truncation facing downwards,
The terminal joint is much smaller still, the distal fringe being in-
deed its most conspicuous part; as it is set on the oblique distal
face of the second joint it is directed downwards. A (?sensory)
lair arises dorsally at the base of the terminal joint ; whether this
hair arises from the middle or terminal joint I have been unable
to determine. The mandibles are small, tridentate distally, and
very hard. The maxillae are weak ; the blade of each is cylindri-
cal, and.is rounded and unarmed dlstall}r ; the palp is twn-]mnted
the basal joint is as large as the blade and not unlike it in shape, the
terminal joint conical, slightly longer than it is broad at the base and
scarcely half as Iong as the basal joint. The labium is even less
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well developed than are the maxillae. It consists of a pair of whit-
ish pilose fleshy convex lobes, each about twice as long as broad,
with a pair of brown rudimentary palps, the former being fused
with, and the latter closely apposed to, the surfade of the highly
polished, densely fringed but otherwise hairless hypophatynx,
which fills up the space between the maxillae, The strongly chitin-
ized ventral plate behind the mouth parts is much shorter than the
clypeus ; it bears a pair of longitudinal grooves close to the middle-
line, and its anterior margin is lightly concave as a wlhole.

Both the dorsal and ventral plates of the prothorax are dull
as a whole, owing tosan even and-=almost mjcroscopisally fine
granulation ; but the median ventral groove with a strengly fan-
shaped area in front of it, and the dorsal V with a less expanded
area in front of it, are polished. The rest of the. body is dull
except for the posterior end which is polished.

This larva closelv resembles larvae of the allied genus Dicerca,
as these are defined in Xamben's key to the genera of Buprestid
larvae.

-

TENEBRIONIDAE. L

® A key to the genera of Tenebrionid larvae was published by
Schigdte (Nat. Tidsshr., X1, 1877-1878, pp. 491-522). This hasbeen
republished by Kiesenwetter and Seidlitz, who also give a new
kev (Naturg. Ins. Dentschi., Coleoptera V f1], pp. 210-216).
The following is a list of the references I have been able to
find to descriptions of Tenebrionid larvae. Those not availablesin
Calcutta are marked with an asterisk. =

TENTYRIINAE.
Pachychile servillei, Soc.
1898. *Nambeu. * Moeurs et Métamorphoses des Insectes VII
(1).”" Awnn. Soc. Linn, Lyon, XLV, pp. g-66 (? 197).
Tentyria interrupta.

1877. Perris, E. * Larves de C8léoptéres™ (Paris, 1877), 590
pp., 14 pl. (7. iferrupia, pp. 253-255), reprinted from
Ann, Soc. Linn. Lyon, (n. s.) XXIIT; pp. 1-430 (1. tnter-
rupla, p. 94}

Tentyria mucronata, Steven.

1677. Pernis, E. Loc. cit., p. 255. . .

EFELENOPHORINAE,
Elenophorus collaris, L. =

1856. Mulsant, E, and Mulsant, V. © Description de la larve de
1’ Elenophorus collaris, coléoptére de la tribe Latigénes.”
L]
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Opuse. Ent., VII, 1856, pp. 133-134 (¢ reprinted from
Aun. Soc. Linn. Lyon, 1856, 11, 3, p. 133). .

ASIDINALE,
Asida corsica, Cast,

B2, erns, K. oc. cif., pp. 256-57 and 9b respectively.
i877. Perris, E. Loc. cif., pp. 256-5 1 gb respectively

Asida dejeani, Sol.
18587, *Rey, C. +° Essai d'8thdes sur certhines larves de Coléop-
®tgres et deseriptions de quelques espéces inédites ou
peu connus.”’ Aun. Soc. Linn. Lyon, (n. s.) XXXIII,
pprx31-259, pls. 1 and ii (Asida dejeant, p. 223, pl. ii,
fig, 23)
B =3l
Asida jurinei, Sol,
Asida bizorrensis, Sol.
1877. Perris, B2 Loc. cif., pp. 257 and 97 respectively.
1503. *Xambeu. ‘° Moeurs et métamorphoses d'insectes.”” Aan.
Soc. Linm. Lyon, XL, 1893, pp. 1-52, and 101-185 h\(
(Asida jurinei, p. 28). :

Asida sericea, Ol
1887, *Rey, C. ‘" EHssai d'études sur certaines larves de Coléop-
. téres et desecriptions de quelques espices inédites ou peu
connus.”'  Ann. Soc. Linn. Lyon, (n. s.) XXXIII, pp.
131-259, pls. i gnd ii (Asida sericea, p. 224).

MOLURINAE, *
Psammodes reichei, Sal, .

1gcg. *Mally, C. W. ** The Tok-Tokje (Psammiodes) as a grain
pest.'” Cape Town Agricull. f., 1909, text-figs,

A I{I;}I NAE,
Akis bacarozzo, Schrank.
Akis reflexa, Ol
Akis puncltala, Thunb,

« 1844 "';"»iulsant, E. Mem. Soc, Linn. Lyon, I, 1844. i
* 1877-8. Schigdte, J. C. “* Le metamorphosi Eleutheratorum obser- . et
vationes."" Natwr. Tidsskr., XI, pp. 479-508 (Akis
. o bacarozze, pp. 507, 508, 520-531, pl. v, figs. 12-21).
1808. Kiesenwetter, H. v., and Seidlitz, G. ‘¢ Tenebrionidae.”
Naturg. Ins. Deutschl. (Berlin, 1898), V, p. 213 (foot
note),

-
- L]
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SCAURINAE.
Scautus atratus, I7 - ¥

1877-8. Schigdte, J. C. Loe. cit., pp. 526-2q, pl. vi, figs. 14-20.

? Scaurus tristis, Ol.

1854. *Mulsant, E.. “ Histoire naturelle des Céléoptéres de
France, Latigenes,” (Paris & Lyon, 1854), pp. x, 306
(Scanrus friséis, p. 51). See also Perris, 1877.+loc. ail.,

p. 252. s e
PIMELIINAE. .
Pimelia bipunctata, F.
1577. Perris, E. Loc. cil., p. 259.
Pimelia boyeri, Sol.
]-5;!5. *¥ambeu. *‘Moeurs et métamorphoses des Insectes™

VII (1). Ann. Sec. Linn, Lyon, XLV, pp. 9-66 (Pimelia
boyeri, p. 59).

Pimelia grossa, F.
Pimelia inflata, Herbst. -

1877-8. Schigdte, J. C. Loc. cit., p. 523, pl. v, figs. 1-11.

Pimelia pilifera, Sén.

1895, *Xambeu. *‘ Moeurs et métamorphoses des Inseetes'’
VIL(1). Ann. Sec. Linn. Lyon, XLV, pp. 9-66 (Pimelia
pilifera, p. 57).

Pimelia sardea, Sol.

1677. Ferris, E.  Log t':’i,,‘pp, 258 and g8 respectively.

BLAPTINAE.
Blaps gigas, Linn.

. 2 *

1'5?2. *Mulsant. Mem. Acad. Lyon, X1X, 1872, pp. 340-342.

1873. Mulsant, E., and Mayet, V. ' Histoire des métamorphoses
de diverses espéces de Coléoptéres’ Opusc. Ent.,
XIV, 1873, pp. 65-100 (Blaps gigas, pp. 92-96).*

1898. Kiesenwetter, H, v., and Seidlitz, G. Loc. cit., pp. 245,
246.
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Blaps lethifera, Marsh.

. Blaps fatidica, Sturm,
L]
1843. *Letzner. ~ Uebers. Schies., 1843, p. 4.
1852.* Perris, E. ' Histoire des 111Ltmnmr[ﬂ1nse5 du Blaps pro-

diecta Dej.? et Blaps fatidica, Sturm.” Aunn. Soc. Enl.
France (2) X, 1832, pp. G‘Jj brz, pl. xv (Blaps fatidica,
pp. bog-b1z, p]. xv, figs, 2o0-21).

1877-8. Schiptite, J. C.  Loe. ait., p. 532, pl. vi, figs. 1-13.

. » Blaps Idsttanica, Herhst,
L]

. Blaps producta, Cast,

1852. Perrise E. ‘‘ Histoire des métamorphoses du Blaps
producta, Dej.? et Blaps fatidica, St.”" Anun. Soc. Eni.
France, (2) X, 1852, pp. 603-612, pl. xv (Blaps pro-
diecta, pp. 606-608, pl. xv, figs. 13-18).

1ég8. Kiesenwetter, H. v., and Seidlitz, G. Loec. cif. p. 246

Blaps mucronata, ILatr. .
Blaps chevrolati, Sol.
Blaps mortisaga, Ol.

Blaps obuse, Sturm

s

1838. Patterson, R. and Haliday, A. H. ‘‘ Note respecting the
larva of Ba’a?}bﬁ‘ mortisaga, Ol., with a description of the
larva bv A H. thd:w" T::ms. Eni. Soc. London,
1838, II, pp. ge-102, pl. xi, figs. 1-12.

£839. Westwood, J.O. “An Iutmductinn to the Modern Classi-
fication of Insects™ I (London® 183g), pp. 1-462 (B.
maortisaga, p. 321 text-fig. 39, 11).

1853. Chapuis, F, and Landn..ze l-_-.. A.C, * Catalogue ‘des larves
des coléoptéres, connues jusqu'a ce jour avec la descrip-
tion de plusieurs espéces nouvelles,”’ pp. 343-653, 9 pls.
Mem. Soc. Roy. Sy, Liége, VIII, 1853 (Blaps obtusa,

P. 515, pl. vi, fig. 5).
18q3. Liemuuetter H.v. , and E.emhtz G. Loe cil,, p. 246,

Blaps plana, Sol.

1593. *Xambeu. “ Moeurs et métamorphoses des Insectes.”
> . Echange, 1893 (Blaps plana, p. 49).

ELEODINAE.
= Eleodes dentipes, Eschsch.
1878-0. *Gissler, C. F. Bull. Brooklyn Ent. Soc., 1, 1878-79, p. 19,
: figs. 4-5.
L]
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1gog.  Blaisdell, F. E.  ““ A monographic revision of the Coleop-
tera belonging to the Tencbrionide tribe Eleodding, ete,'”
Bull, U 5. Nat. Mus. IXII [9og, Jpp. I-524, plk,
i-xili (Fleodes denitpes, pp. jaob, 407-499, pl. xui, figs.
4=-14).
Eleodes gigantea, Mannerh.

1378-0. *Gissler, C. F.  Bull. Brooklvi Ent. Soc., 1. 1875-7g, p. Ig,
figs, 4-5. i

9og. Blaisdell, F. E. ' A monographic revision of the Coleop-
tera belonging to the Tenebrionide tribe* Tftumiii}u, ete.*!
Bull. U. §. Nat, Mus., LXIII, 1909, pp. 1-529%, pls. i-xii
[Etr-"-!?n‘ra"f f":".:..’.r.'!'ll'lll L8 .l'.l'rH.

Eleodes opaca, Sav.
1909, *Swenk, M. H. * Eleodes as an enemy of planted grain.”
o J- Econ. Ent, Concord N, H., 2, 1004, P 332-336, pls.

1%-%. ;
" PLATYSCELINAE,
Platyscelis gages, Fisch

1888. *Lindeman, K. * Die schidlichsten Insekten des Tabak
in Bessarabien.” Buil. Mosc., 1888, pp. 10-77 (Platys-

celts gages, pp. 56-57). ;
1503, Kiesenwetter, H. v., and Seidlitz, 6. Loc. cit., p. 340.  *

PEDININAE. ,
Isocerus purpurascens, Herbst.

1808, * 7 Nambeu. ‘' Moeurs et métamorphoses des Insectes,
V&I (1) dAun. Soc. Linn. Lyon, XLV, pp. g-66
(Isocerus purpurascens, p. b3).

Heliophilus ibericus, Muls.

Heliopathes ibericus, Muls,

1877. Perris, E. Loe, cif., p. 263 and 103 rus[néctiwl}'.

Phylan abbreviatus, Ol
L
o Heliopathes abbreviatus, OL . .
1887, *Rey, C. © Essai d'études sur certaines larves de Coléop-
téres et descriptions de quelques espéces inédites oun
peu connus.” Amm.  Spe. Linn. Lyon, (p. s.)
NXXIIL, pp, 131259, pls. i-ii (Heliopathes abbreviatus,

p. 224).
1898, Kiesenwetter, H. v., and Seidlitz, G. Loc. cit., p. 403. .
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1gol, Nambeu., " Moeurs et métamorphoses des lusectes, 1X

‘|:':|}' Rew, rf"‘ff”ﬂ{)“!_, A PP ?,.E.ﬁ Ef.f{.h'u:p“”‘,cg abbye-
. vealus, pp. 21-23). .

Phylan gibbus, F.
Holocrales gibbus, F.

1877. Pernis, B, Loc. cil., pp. 261-63 and 1or respectively.
1877-8. Schiddte, J. C.  Loc. cit., pp. 538-540, pl. vii, figs. 7-14.
1808. Kiesenwetter, I, v., and Seidlitz, G. Loc. cit., p. 403.
18g5. sJudeich,.J. and Nntsche, H. * e iibrigen forstschadli-
echen Familien der Pentameren und Heteromeren.''

Lehwbuch Mit. Farstins., IT (Wein, 1895), pp. I200-1303
(Naiopathes gibbus, p. 1301).

Pedinus femoralis, I,

1887. Lindeman, K. * Opafrum verrucoswm und Pedinus
femoralis als Schidiger des Tabak in Bessaeabien,”
Entotn. Nachr., XIII, pp. 241-244 (Pedinus femoralis,
P 244). '

1888, *Lindeman, K. ‘ Die schidlichsten Insekten des ‘Tabak 4
in Bessarabien.” Bull. Mosc., 1888, pp. 10-77 (Pedinus °
feworalis, pp. 50-50).

1898. Kiesenwetter, H. v., and Seidlitz, G. Loc, cit., p. 362.

. « OPATRINAE.
. Phylax picipes, Ol.
Phvlax Liltoralis, Mulsant,
Mulsant, E. and Mayet, V., " Histoire des métamorphoses z
de diverses espéces de Coléoptéres.” Opusc. Ent., XIV,

1873, pp. 63-100 (Phylax littoralis, p. 9o). See also Per-
~——ns, 1877 dogicit, | p. 263

Melanimon tibiale, F.
Microzoum {ibéale, F.
= Chpatrum fibiale, T,

1877. Perris, E. Loc. eit., pp. 264 and 104 respectively.

18g5. Judeich, J. and Nitsche, H. ** Die iibrigen forstscha:dli-
a chen Familien der Pentameren und Heteromeren"
L]

3 * Lehrbuch Mitt. Forstins., 11 (Wein, 1895), pp. 1209-1403
e (O patrion [Microzoum] tibiale, p. 1302).

Gonocephalum intermedium, Fisch.

1888 :Lindeman,c K. * Die schadlichsten Insekten des Tabak
Bessarabien.”  Bull, Mosc., 1888, pp. 1077 (Opatrum
- % infermeditem, pp. 19-49).
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(Gonocephalum pusillum, I

1888, *Lindeman, K. * Die schidlichsten Insekten des Tabak
in .Bessarabien.”” Budl. Mosc., 1888, pps 10-77 [C}Pﬂfﬂfrm
prsillen, p. 58).

Gonocephalum pygmaeum, Stev.

1839. Westwood, J. O. Loec. cil., p. 319, text-fig. 39, G.

Gonocephalum simplex, F.

I“_?u;.lum:pf.'rn'uu.! micans, Germ. e

1902, *Nambeu. ** Moeurs et métamorphoses des Insectes.'
Ana, ‘?ur: Linn. Lyon, 1902, XLIX, pp. 1-53 and g5- I'l:‘rl.'}

(Gonoce phalin wmicans, p. 122).

Opatrum sabulosum, L.

1870. Lucas, M. H. Bull. Soc. Ent. France, 1870, pp. lxxxii-
- Lacxeaiii.

1871. Lucas, M. H. *‘Note sur la vie evolutive de I' Opairum
sabulosum.'’  Ann. Soc. Ent. France, 1871, pp.452-460,
pl 7, figs. g-17.

1877-8. Schipdte, J. C. Loc. cit., pp. 541-543, 585, pl. wii, figs.
I13-14. .

18g5. Judeich, J. and Nitsche, H. *‘ Die tibrigen forstschidlichen
Familien der Pentameren und Heterogeren.”’ Lehrbuch
Mitt, Forstins., 11 (Wien, 1895), pp. 1299-1303 (Opa-
trim sabulosuni, pp. 1301-1302)°

1808. Kiesenwetter, H. v., and Seidlitz, G. Loc. cit., p. 422.

Opatrum verrucosum, Germ.

1888. *Lindeman, K. ** Die schidlichsten Insekten des Tabak
in Bessarabien.” Bull. Mosc., 1888, pp. 10-77 (Opa-
trien verrucostnt, p. 43): o

1887, Lindeman, K. U,r.’rfurruu verrucosum und Perfn‘m.ts femora-
{is als hchach;,er des Tabak in Bessarabien.'' Entom.
Nachr., XIII, pp. 241-244 (Opatrim verricostn, pp. 242-

43)-

Sinorus colliardi, Fairm, &

-

1377, Perris, E. Loc. cit,, pp. 263-264 and 103 respectively.

Bycrea villosa Pasc.

1885, Duges, E. ** Métamorphoses de la Byorca vitlosa, qu::
Ann. Soc. Ent. Belgique, XXIX (2), 1885, pp. 5: 55, pl
iv, figs, 1-25. .
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PHALERIINALE.

. Phaleria bimaculata,! T, .
-
Phaleria cadaverina, Latr, nec cadaverina, F,
-
1865. Fairmaire, L. '‘ Note explicative des fAgures 1 4 g dela

planche 11 au sujet de la larve de la Phaleria cadaver-
mia.”  Aann. Soe, End. France, (4) V, 1865, p. 657, pl. xi,
hgs. 1-0.
1877. Perris, E. Loc. cit., pp. 269-271, fig. 277 and p. 109, fig.
277 respectively. .

- -
8308, Kyiesenwetter, H. v., and Seidlitz, G. Loc. eif., p. 475
L

T Phaleria cadaverina, F,

188g. Fowler, W. ' Description of the larva of Phalerin cada-
vering, B Ent. Mo. Mag., XXV, pp. 304-305.

Halammobia pellucida, Herbst. L

-
Phaleria hemisphacrica, Kust, . i
Perris, E. Loc. ¢il., p. 272, fig. 278 and p. 112, fig. 278 . <
respectively,
1808. Kiesenwetter, H. v., and Secidlitz, G. Loc. cit., p. 478.

._.
o0
e |
b |

CRYPTICINAE,
« Crypticus quisquilius, I.
oy pticus glaber, Dej.

I1834. *Bouché, P. F. ‘' Naturgeschichtg der Insekten, beson-
ders in Hinsicht ihrer ersten Zustinde als Larven und
Puppen "’ (Berlin, 1834), pp. v, 216, 10 pls. (Cryplicus
glaber, p. 191).

1839. Westwood, J. O. Loc. cil., p. 314.

187%. Perris, E. Loc. cil., pp. 250-261 and gg respectively.

1877-8. Schisdte, J. C. Loc. &I, pp. 535-538, pl vii, figs. 1-4.

BOLITOPHAGINAE,
Bolitotherus cornutus, Panz.

1861, Candéze, E. C. A. ** Histoire des métamorphoses de quel-

= ques Coléoptéres exotiques.” Mem. *Soc, R, Sci. Lidge,
XVI, pp. 325-408 (Bolifotherus cormutus, p. 363, pl. i, |
fizr. ). L\_,.h

b Lbien | Junk’s Colespierorum Culalopus, Tenchrionidae, p. 340) refers
this description 1o Plrakeria cadapering, Latr., which is synonymous with 2, fima-
colata, 1., and not to P, cadavering, Fab., under which name Perris described
the larva,

i .
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Bolitophagus armatus, Panz.

" 1877 Perris, E. Loc. cil., «pp. 276-278, figs. 288-8g and p. 116,
figs. 288-8g respectively, s

1877-8. Schigdte, J. C.  Loc, ait., p 546, pl. ix, figs. 1-4.

1598. Kiesenwetter, H. v., and Seidlitz, G. Loc. cit., pp. 493, 494.

Bolitophagus reticulatus, Linn.

1854, Curtis, J. * Descriptions of some Coleopterous Larvae,
ete.”  Trais. .f":'u! Soe. Lowdpn, (n. 5.) T1I, 1854,,pP. 33-
40 (Bolitophagus reticidatus, p. 36, pl. v} figs. I1322),

1859. Kraatz, G, ** Ueber die ersten Stéinde einiger Co®opteren.”
Berlin Ent. Zeils., 111, 1850, pp. 304-312 (Bolitophagus

p b iyl A -

reficulaties, pp. 309-310, pl. iv, fig. 5).

377, Pervis, E. Loc. cit., pp. 273275, figs. 279-28% and p. 113, .
figs. 27g-287 respectively,

1877-8. Schipdte, J. C. Loc. cit., pp. 544-546, pl. viii, figs. 1-7.

-

Bolitonacus quadridentatus, Cand’
\)___,_ 1861, Candéze, E. C. A. *“‘Histoire des métamorphoses de quel
ques Coléoptéres exotiques.” Mewnt Sec. R. Sci. Liége,
NV, pp. 325-408 (Bolilotherus quadridentatus, p. 368).

Megeleates sequoiarum, Cas.

18g0. *Wickham, H, F. Descriptions of the larvae of some.
Heteromerous and Rhynchophorous beetles.” [, New
York Eut. Soc., IV, pp. 118124, pl. iv (Megeleales
sequaiarum, p. 1I8). 3

RHIPIDANDRINAE.
Eledona agaricola, Hbst,
Bolitophagus agaricola, F.

HDJ"{.’{HP:E:EEH.\' drricola,
Eledona agaricicola, Latr.

1534. *Bouché, P. F. * Naturgeschichte der Insekten beson-
ders in Hinsicht ihrer ersten Zustande als Larven und
Pappen ™ (Berlin, 1834), pp. v, 216, 10 pls. (Boliio-

phagus agaricola, p. 191, pl. ix, fig. 7). °
1839. Westwood, J. O. Loc. cit., p. 315, text-fig. 38, 4. R

)—\__/’ 1842. Erichson. W. F. * Zur systematischen Kenntniss der
Insectenlarven.”” Arch. jitr Naturg., VIII (1), pp. 363-

370 (Boletophagus agricola, p. 366). .

. 1843. Dufour, M. L. * Histoire des métamorphosesde ' Eledona
agaricicola, Latr.”' Ann. Sci. Nal., (2) XX, 1843, pp.
284-28¢. pl. xii B, figs. 1-7. = K
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1867. Frauenfeld, G. von. ** Zoologische Miscellen, XIT."" Ferh,
gool-bot, Ges. in Wien, XVIIL, pp. 775-804 (Bolitophagus
] agaricola, p. 780). .
1877-8. Schipdte, J. C.  Loc. cil., p. 547.
1808. Kiesenwetter, H. v., and Seidlitz, G.  Loe, eit., p. 502,

DIAPERINAL,
Diaperis boleti, 1.

1705. Olivier, M. Entomologie, 111, 1705, No. 55.

1832. *Hammerschmidt, C. E. * De ins. agric. damn.” 1832,
pl. 1.

1843. Dufou?, M. L. ** Histoire des métamorphoses du Diaperis
boleti.”” Ann. Sci. Nat., (2) XX, 1843, pp. 200-291, pl.
xii B, figs. 10-14.

1867. Frauenfeld, G. von, ' Zoologische Miscellen, XIL."" Ferii.
zool-bot, Ges, in Wien, XVII, pp. 775-804 (Diaperys holeli,
p. 788).

1877-8. Schipdte, J.C. Loe. eil.. pp. 547-49, pl. viii, figs, 14-22,

18g8. Kiesenwetter, H. v., and Seidlitz, G. Loc. aif., p. 513.

Hoplocephala haemorrhoidalis, F.

1869. Gernet, C. v. ‘‘ Beitrige zur Kiferlarvenkunde.”' Horae

. Soc. Entom. Ress., VI, 1869, pp. 3-16 (Hoploceplala
haemorrlipidalis, p. 8, pl. ii, fig. 9).

1877. Perris, E. Loc. cit., pp. 280-81, figs. 297-299 and p.120,
fizs. 207-299 réspectively.

L
Scaphidema metallicum, F.
Diaperis aenca, Panz.
Scaphidema aenenwm, Panz.

1539. Westwood, J. O. Locscit., p. 314, text-fig. 37, 11-1g.
1377-8. Schigdte, J. C.  Loc. cit., pp.552-54, pl. ix, figs. 10-16.

Platydema ellipticum, F.

1861, *Candéze, E. C. A. * Histoire des métamorphoses de
qqt:!que% Coléoptéres exotiques.” Mem. Soc. R. Sci.
Ligge, XVI, pp. 325-408 (Platydema ellipticum, p. 370k

Platydema europaeum, Cast. et Brll.

1857. Perris, E. _* Histoire des Insectes du Pin Maritime."’
Ann, Soc. Ent. France, (3) V, pp. 341-395, pls, viii-ix
; (Platydema europaea, pp. 343-45, pl. viii, figs. 401-412}.

L

N—
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Platydema palliditarse, Cast. et Brll.

1904. *Nambeu, *‘Moeurs gt métamorphoses des insectes XIV,"
Aun. Soc. Linn. Lyon, L1, 1904, pp. 6y-154 (Platyde ma
palliditarse, p.123). i

Platydema violaceum, F.

1857. Perris, E. *‘ Histoire des Insectes du Pin Maritime.”
Aun. Soc, Ent. France, (3) V, pp. 341-305 (Platydema
violacea, p. 340). ol 5

1877, Perris, E. Loc. ait., pp. 278-80, figs. 2ho-296 and p. 115,
fgs. 200-206 respectively., -

1877-5. Schisdte, J. C. Lo, eil., pp. 550-52, pl -_ii_i. figs. 25-20,

Alphitophagus bifasciatus, Say. .
Pliviethies quadripustulatus, Step.
1877-8 Schigdte, J. C. Loc, cit., p. 555, pl. vi, figs. 17-27.

Ceropria subocellata, Cast. et Brll.

1861, *Candéze, E. C. A. °° Histoire des métamorphoses de
quelques Coléoptéres exotiques”  Mem. Soc. R. Sor.
Liége, XVI, pp. 325-408 (Ceropria suboccllata, p. 360).

Pentaphyllus testaceus, Hellw.

154z, Erichson, W. F. “ Zur systcmat[scfmu Kenutniss der
Insectenlarven.” Areh. fiir Nefurg , VIII(1}), pp. 303-379
(Pentaphyllis testacens, p. 366).

1877, Perris, E. Lot. cil., pp. 281- 283, figs. 300-303 and p. 121,
ﬁgb, 300-303 respectively.

1877-8. Schipdte, J. C. Loc, cit., pp. 557-559, pl. x, figs. I-5.

ULOMINAE.

Gnatholerus cornutus, F.

Cerandria cornula, F.

Fehacerus cornutus, F. .
1854. Motschulsky, V. de. *“*Sur la larve et chrysalide de la
. [.:rm:drmcnnmm " Eiud. Entom., 111 (Helsingfors, 185.0, .
pp. O7-08, -

1803, Gernet, C w. ** Beitrige zur Kilferlarvenkunde.
Horae Soc. Fnt. Ross., VI, 1869, pp. 3- b (Gnathocera
|Cerandria] cornuta, pp. 11-15, pl. ii, fig. 10). '

1907. *Reineck, G. ‘' Neue Beobachtungen “iiber Echocerus cor-
uutus, F."' Zeitschr. wiss. Insektenbiol. 111, pp. 128-129.
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Lyphia tetraphylla, Fairm.
. Lyphia ficicola, Muls. et Rey, i
Perris, E! Loc. cit., pp. 283-285, figs. 304-300 "and p, 123,

figs. 304-300 respectively.

Tribolium confusum, Jacq du Val,

Xambeu. ‘' Moears ét métamorphoses des  Insects,
IX (3)" Rev. d'Entom., XX, pp. 7-68 (Tribolivon confu-
, SHn, 11..1 13). .. .
L]
L]

Tribolium ferrugineum, F.
*s  Tribolium castancum, Herbst,

Westwood, J. 0.  Loe, cit. | p. 310, text-fig. 39, 2-3.
Lucas, M. H. **Observations sur les métamorphoses du
Tribolism castaneum . Herbst, coléoptére hétéromere de
la tribu des Diapériens.”’  Ann. Soc. Ent. France, (%) 111,
Pp- 246-259, pl. xiii, no. iii.
Schipdte, J. C.  Loc. eit., pp. 563-563, pl. x, figs. 18-20, ° =
Kiesenwetter, H. v., and Seidlitz, G. Loc. cil., p. 579. . ¢

Phthora crenata, Muls,

Perris, E. * Histoire des insectes du Pin Maritime,"”

Aun. Soc. Ent. France, (3) V, pp. 341-359 (Phihora
crenata, pp. 351-52, pl viii, figs. 421-42q).

Paldrus depressus, F.

8. Schigdte, J. C.  Loc. cit., pp. 561-63 2 pl. x, figs. 12-15.

Uloma culinaris, I,.

Perris, E. Loc. cit., pp. 265-267 and 105 respectively.

Uloma perroudi, Muls. et Guilleb,

Perris, E. * Histoire des insectes du Pin Maritime "

Ann. Soc. Ent. France, (3) V, pp. 34t-305 (Uloma per-
roudi, pp. 347-49, pl. viii, figs. 413-420).

Alphitobius diaperinus, Panz..
Heterophaga opatroides, Brll, S
Lucas, M. H. Bull Soc. Entom. France, 1848, (2) VI
s (Helerophaga opatroides, p. xiii).
Schigdte, J. @ Loe. cit., pp. 565-68, pl. xi, figs. 1-3. .
Kiesenwetter, H. v., and Seidlitz, G. Loc. cit., p. 6o1.
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Alphitobius piceus, (1.

Afphitobins fage, Curt, . -
2 Alpivitolius mauritanicus, 1, Z
.
1533, Westwood, J. O. Loc cit., p. 319, fig. 38, 20,
I857. Lucas, M. H. * Note sur les miatamorphoses de I'.1{phi-
fobitis mauritanicns, Lione."" dnn. Sec, Ent, Frauce,
(3) V., pp. 71-84, pl. iv, no. iii. c
1877-8. Schigdte, J. C.  FLoc. cil.,; p. 568, pl. =i, higs, _;
i, |: ﬁr_u

18g8.  Kiesenwetter, H. v., and Seidljtz, G. fu:
¥ L]
Hypophloeus bicolor, Ol .
1530. Westwood, J. O. Lec. cit., p. 315, fig, 38, Gas
lb_rr'.- =5 "\thllt'i. _]. (5 Loc. L.’.l'... 1. iil..;l".if:_l'[‘ 13, Kt |~i:‘_.|-:_1 BirT,
I8gE. Kiesenwetter, H. v., and Seidlitz, G. Loc. ¢il., p. 551.

Hypophloeus fasciatus, T,

877, Perris, E.  Lec. cil., pp. 287-58 and 127 regpectively.

1808, Kiesenwetter, H. v., and Seidlitz, G. Loec. cit., p. 55I.
Hypophloeus linearis, F.
I857. Perrizs, E. * Histoire des insectes du Pin Maritime."
Ann. Soc. Ent. France, (3) V, pp. 341-305 [f!l'jhﬂﬁ;fl'lﬂﬁn”\
linearis, pp. 358-360, pl. viii, Ggs. 430-443).
1898. Kiesenwetter, H. v., and Seidlitz, G. Loc. cif., p. 551.

¢ Hypophloeus pini, Panz.
Hypophloews ferrnginens, Crtz,
= & . . + . » .
1857, Pernos, E_. ‘“ Histoire des insectes du Pin AMaritime,
Awnn. Soc. Ent. France, (3) V, pp. 341-305 (Hypophlveus
ferruginens, Creutz., pp. 354-356, pl. viii, figs. 430-438).

-

xy

Hypophloeus unicolor, Pill. et Mitterp.
1877. Perris, E.  Loc. eit., pp. 285-287 and 125 respectively.
15g8.  Kiesenwetter, H, v., and Seidlitz, . Lor: cit., p. 551,

TENEBRIONINAE.
Iphthimus italicus, Truqui.

1859. Mulsant, ¥., and Revelitre, E. ‘‘ Notes pour servir a |4
histoire de quelques Coléopteres.' Opuse, Eni., XI,
pp. 63-68 (I phthins ftalicus, p. 63-63).

Upis ceramboides, L.

2-3. *3aalas, U. ** Die Larven der Stenotrachelus ACHEIS
Payk. und Upis ceramboides, L., sowie die Puppe der
-
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letzteren.”" Helsingfors Adcta Soe. Fauna el Fl Fenn,
NAXVII, No. 8, 1912-13, 12 pp., 2 pls,

Menephilus cylindricus, Herhst.
Menephilus (Tencbrio) curvipes, Fab,

1857, Perris, E. * Histoire des insectes du Pin Maritime.”
Awn. Soe. Ent. France, (3) V', pp. 341-305 (Menephilus
Lf'. nebrio] curvipes, Fab,, pp. 361-364, pl. viii, figs. 444-
457)-

- -
. Tenebrio molitor, 1,.
L]

1721, Frisch, J. L. (** Von dem gelben meel-wurm und dem
Stwarzen keler, so daraus wird,"" pp. 1-3, pl. i, figs.
1-0).  Besclretbung von allerley Insecten in Teutschland.
nebst niitzlichen Awnerchungen, 111" (Berlin, 1721).

1775. De Geer, C. Mem. Hist. Ins , V (Stockholm, 1775) (Tene-

brio molitor, pp. 35-37, pl. ii, Ags. 6-11). i

&893, Gmelin, J. F. In C a Linné ** Systema Naturae *, Ed.
13, I (Tenebrio molitor, p. 1995). .

1795. Olivier, M. Ewntomologie, 1795, 1V, No. 57. \F\'ﬂ

1802-5. Latreille, P. A, Hist. nat. des. Crust. et Insectes, X, pp. :
200-202.

ifog. *Passelt, C. . Beylrdge zur Anal. der [nseht. (Tubingen,

c 1804), 30 pp., 3 pls. (Tenebrio molitor. p. 25, pl. i,
. fgs. 1-14)-

1807. *Sturin.  Deutsch. Insekt., 1807, 11, p. 214, pl. xlvi.
1817, Cuvier, G. Regne Animal, Les Insecles, pt. 1 (Tenebrio
molitor, p. __’,?Tj.
1839. Westwood, J. O. Lec. cil., p. 317, text-fig. 38, 14-16.
1853. Chapuis, F. and Candéze, E. A. C.  *f Catalogue des larves
Coléoptéres connues jusqu’a ce jour avec la description
de plusieurs espéces nouvelles,” pp. 343-053, 0 pls. Meam.
Soc. R. Sei. Liége, VIII, 1853 (Tenebrio molitor, p. 176).
1877-8. Schipdte, J. C.  Loc. cit., pp. 568-571, pl. xi, ligs. 6-11.
1893. Lintner, J. A. * Eighth repopt on the injurious and other
Insects of the state of New Vork for the year 18¢1."
(Albany’, 18q3). (Tenebrio molitor, p. 177, text-fig. 29a.)
1596, Chittenden, F. H. ‘' The principal Household Insects of
the United States. Insects affecting cereals and other
dry vegetable foods."” Bull, U. 5. Dept. Agri. End.;
- IV (Washington, 1896}, 130 pp., 64 text-fizs. (Tenebrio
moltior, p. 116, text-fig. s4a).
i8g8. Kiesenwetter, H. v., and Seidlitz, G. Lo, cit., p. 630.
21901 *Manger, K. ‘' Einiges tiber die Entwicklung von Tenebrio

molitor.'’  Soc. Ent. (Zurich), XVI, pp. 73, 74
1yoB. *Lindner, A. ** Schwarze Mechlwiirmer."" Gefied. W
} (Magdeburg, rgod), XXNXVII, pp. g2-93.
-
-
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1914,

'[S_‘_{l].
1803,

1306,

1808,
IG14.

I855.

I, H. GraviELy ¢+ Lignicolous Beetle-Lariae. [71
5 .
Herrick, G. W. Insects injurious to the Houschold. (New
York, 1014}, 470 pp.. 152 textfigs., 8 pls. (Tenebrio
miolitor, p. 220). - .

Tenebrio ubs\':urus. F.
Westwood, J. O. Loc. oif., p. 318, text-fig. 38, 17.
Lintner, J. A. * Ninth report on the injurious and other
Insects of the state of New York for the year 18g2".
{Albany, 18qg3). (Tenebrio obscurus, p. 307, text-fig. 5a.)
Chittenden, F. H. ** The principal Household Insects of
the United Rtates. Insebtd affecting .cercals and other
dry vegetable foods.” Budl, U, 5, Dept. dgym Ent., 1V
(Washington, 1895), 130 pp., Dy text-figs. (Tencbrio
obsciries, pp. T17-118), .
Kicsenwetter, H. v.. and Seidlitz, . Loc. eit., p. 630.

Herrick, G. W. [Tusects injurions to the Houschold. (New*®

York, 1914), 470 pp., 152 text-figs., 8 pls. (Tenebrio
abscurns, p. 227-229, pl. iii).

Tenebric opacus, Duft.

Mulsant, E. and Guillebeau. ‘' Notes pour servir a ['his-
toire des Tenebrions.'”  Opuse. Ent., VI, 1855, pp. 9-13
(Tenebrio opacus, pp. g-11) ? reprinted from Ann. Soc.
Linn, Lyon, 1, 1855. See also Peris, 1877, loc. cit., p.
20)0.

1877-8. Schipdte, J. C. Loc, cit., p. 571.

1508,

5349,
1855.

1898,

1915,

Kiesenwetter, H. v., and Seidlitz, G. Loc. eil., p. b30.

Tenebrio picipes, Ferbst,
Teyebrio transversalis, Dult.
Westwood, J. O. Loc. ait., p- 317, text-fig, 38, 14-16.
Mulsant, E. and Guillebeau. *‘Notes pour servir a 1'his-
toire des Tenebrions.” Opus Ent., VI, 1855, pp. 9-13
(Tenebrio fransversalis, pp. 11-13) ¢ reprinted from
Ann. Soc. Linn. Lyon, 1, 1855, p. 1L
Kiesenwetter, H. v, _and Seidlitz, G. Loc. aif., p. 630.

Catapiestus indicus, Fairm.

Gravely, F. H. '*The larvae and pupae of some beetles
from Cochin.” Rec. Ind. Mus., X1, pp. 353-300, pls. xx-xxi’
(Catapiestus ndicus, pp. 363-305, pl. xxi, figs. 20-21).

PYCNOCERINAE.
Prioscelis serrata, IF.

18g7. *Kolbe, H. J. ‘‘ Coleopteren (Kifer und Netzflugler).”

Deutsch. Ostafr., IV (Lief vi, vii, viii), 364 pp., 3 pls.
{ Prioseelis serrata, p. 244, pl. iii. fig. 25).

L
L3



- ¥ i o 2 ']
172 Recovds of the Todtan Misetent. [Vor. X1T,

HELOPINAE,
. Helops angustatus, Luc.
Helops agoirns, Muls,

1857, *Rey, L. ‘* Lssai d’études sur certaines larves de coléop-
teres et descriptions de quelques espices inédites ou
ped connus.”  Awun. Sec. Linn. Lyon, (n.s.) XXXIII,
PP 131-250, pls. -u (Helops agonus, p. 225).
. = LI .

2 Helops assimilis, Kust,

1577. Perrisa . Loc. cif., pp. 292-293 and 132 respectively,

Helops coeruleus, L,

18536, Waterhouse, G. R. °* Descriptions of the Larvae and
= 7 » & " N p
Pupae of wvarious species of Coleopterous Insécts.'’
Frans. Eni. 5Soc. London, T, 1836, pp. 27-33, pls. iv-v
(Helops coerulens, p. 29, pl. iv, fig. 3.
1830. ";‘L'r:::'.c,v.'fu}e'l__ J. 0. Loc. cit., p. 312, text-fig, 36, 20-25.
i8jo.  Perris, M. E. °' Observations sur quelques Larves Xylo-
phages.”” Ann. Sei. Nai., (2) XIV, pp. 81-g6, pl. iiiA
(Helops coermeus, pp. 81-83, pl. 1A, figs. 1-5).
1874. Perris, E. Loc, cit, pp. 29o-291, fig. 310 and p. 131, fig.
. 310 respectively.
. Schipdte, J. & Loc. cit., pp. 571-574, pl. xi, figs. 15-22.
ibgH.  Kiesenwetter, H. v., and Seidlitz, G Loe. cit., p. 687.

it

o

Helops ecoffeti, Kuste

1857, *Rey, C. ' Lssai d'études sur certaines larves de coléop-
téres et descriptions de quelques espéces inédites ou peu
connus.” Aun. Sec. Linn. Lyon, (n. s.) XXXIII, pp.
131-254, pls. i. and ii (Helops ecoffete, p. 224).

2 18gh. *Xamben. *° Moeurs es métamorphoses d'insectes, V."
Ann. Soe, Linn, Lyon, XLIM, pp. 53100 and 123158 §
(Helops ecoffeti, p. 128).

. Helops laevioctostriatus, Goeze. '

Helops striatus, Geofir

- ot Ll
-
* 1857. Perris, E. ‘' Histoire des Insectes du Pin Maritime.” ‘

Ann. Soc. End. .f*'rrmcc, (3) V. pp. 341-305 (Helops siriatus,
p. 367, figs. 458-465).
c18g0. *Planet, .. Le Naturaliste (Paris, 18go), XII (Helops

striaius, p. '1?}. ;
1898, Kiesenwetter, H, v., and Seidlitz, G. Loc. cil., p. 688.
- -
- L]
L]



: Pyrenaeus, p. 279).
>_’, 1803, *Namben,

S—- 191%. | ;
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Helops lanipes, I..

c Ia37. Blanchard, E. ‘' Helops lantpes, Fab.”" Maz. Zool.,
elass IX, pl. 175, figs. r-2. A
Helops laticollis, Kust.
Helops cerberns, Auls,
I5gz, Xambeu,

Y Moeurs et metamorphoses dinsectes (I1)."

Echange, suppl. (Lyon. 1592), pp. 1-40 (Helops cerfierus
p. TL)L

L] LA

. .
-
Helops pellucidus, Muls. et Rey. ®
77. Perns, E. B8y
1808

33 Jl‘ﬂ}!-"-..'l.['&"-.']_'\-'-
Loc. eul., p. 637,

Loc. cit., pp. 293-204 and 1
Kiesenwetter H. v., and Seidlitz, G.

Helops pyrenaeus, Muls.
?18go.**Xambeu. Le Naturaliste (Paris,

** Moeurs et métamorphoses 'insectes.

Hydromedion nitidum, Mjoberg.

1fgo), XII (Helops

%
A n.
Soc. Linn, Lyon, XL, pp. 1-52 (Helops pyrenacus, p. 30).

1goh. Mjoberg, E. ‘' Zur Kenntunis der Insektenfauna von Siid-
Georgien.” Ark. . Zool. 111 (13), pp. 1-14 (Hydromedio:
nifidunn, p. 1o, pl. i, g, 4). =
Hydromedion sparsutum, Miill,
T,

Mjoberg, E.

"' Zur Kenntnis der Insektenfauna von Stid-
Georgien.”  Ark. {. Zool. , 111(13), pp. I-I4 (Hvdromedion

sparsithim, pp. b-7, text-fig. 4a-e, pl. i, fig. 2).

Perimylops antarcticus, Miill.

tgob,  Mjdberz, E

" Zur Kennthis der Insektenfauna von Siid-

Georgien.  Ark. f. Zool., 111 (13}, pp. I-14 (FPerimylops

antarcliciis, pp. 11-14, text-figs. 5q-d,"pl. i, fig. 3

2l
MERACANTHINAE.
'Mamcantha contracta, Beauv.

-
L
18g6. *Wickham, H. F. ** Descriptions of the larvae of some
Heteromerous and Rhynchophorous beetles.””  Journ.
New York Ent. Soc., IV,

pp 118-124 (Meracantha con-
tracta, p. 119, pl. v, fig. 2] 2
1915. *Hyslop.

“* Observations on the life-Ristory of Meracantha
contracta, Bean."" Psyehe, XXII, pp. 44-48, pl. xxii. :

P )
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STRONGYLIINAE.
4 Strongylium tendicolle, Sav,

1874. Riley, C. A, * Sixth annual report on the noxious, bene-
ficial and other Insects of the State of Missouri.,” 1874,
pp. 117-118, text-fig, 32.

The Indian Museum collection of Tenebrionidae includes larvae
of Catapicstus tndicus and a cast larval skin of Strongyliton sobri-
nim.  The larvae of Cataffiestus indicus *have already been des-
cribed (/#c, cif.); but as the characteristic structures of the
posterior end of the abdomen do not show well in the plate I take
this opportumsty of fizuring them on a larger scale (pl. xx, fig. 5).

The cast larval skin of Strongylivem sobrinn was found with

* a newly emerged adult in rotten wood. The adult was soft and
quite white, but quickly hardened and assumed the characteristic
dark olive colour when put alive into a tube with some of the
wood from which it was taken. The larva of this species 15 as vet
unknown. Many of its characters can, however, be determined
itom the skin, and these may now be described. It is unfortunate
that the general form of the body cannot be determined. Itsecms
unlikely, howewver, that the anus protruded in the living larva to
anvthing like the extent that it does in the larva believed by
Packard to be that of Stroneylivin lenuicolle, Say.

Strongylium sebrinum, Dolrn.
(Pl. xx, figs. 6-7.)

Locality.—Darjeeling District : Kalimpong, ea. 2000 (t. (in
rotten wood). 5

The head bears a number of very large spines which appear
to have had a definite arrangement. What this arrangement was,
however, is not clear in the somewhat contorted state of the
exuvium.

The labrum is more or lest oval, and quite twice as broad as
long. The antennae appear to be two-jointed, the basal joint
heing both shorter and broader than the other, which is about twice
as i-‘_'m.ﬂr as broad and bears a few spines dl51...l.11}- but it is possible

«that thev are incomplete. The mandibles are massive; they are
much worn, but each appears to have had three terminal teeth
and one ]m‘ge molar tooth. The blades of the mgxillae are fringed

. = with very strong spines ; there are a number of finer spines behintl

the margin at the tip, and a few very long slender ones behind
these. The maxillary palps are thre&;mnted and are alittle shorter
than tha blades; the first joint is about twice as broad as long;
the second is scarcaly as long as the first is broad, and scarcely
as broad as long ; the third is about as long as the second 15
> broad and nearly twice as long as broad. The labrum is squarish
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with almost straight sides. Its palps are two-jointed ; the basal
joint is stout, but scarcely as broad as long; the distal joint is
only about half as broad as the basal, and is distinetly longer than
broad. ] :

The legs appear to have been soft and fleshy, but are®each
tipped with a strong claw.

All segments of the body except the anal are much shrivelled.
There is a row of about eight? strong hairs in front of the anus,
and a pair of smaller hairs a little in front of these on the same
segment. On the ventral margin of the Hattened posterior surface
of the anal segment is & pair of large upwardly eurved horus near
the middle line, with a pair of strong hairs between t®em. Ten
similar hairs are arranged on each side of the segment (pl. xx,
fig. 7). The dorsal margin is thickly dentate, andsathere is a pair
of transverse fossae situated laterally on the posterior surface

immediatelr above a small tooth (see pl. xx, fig. 6). -
b Fogr on one =ide, three and a smadl one a hile out of the row on the other.
.
.
-
.
.
L ]
.
. - L -
-
-
.
L] L]
.
- L]
L]



i NOTES ON T"HE: CILIATE PROTOZOA
OF LAHORE. -
By B. L. Buatia, M.5c. [ﬁm-’ 1ot Prw"ssor af Zaology,

G-:Jar.i'.'?.h: "'I':Ih” g¢  Laltore. .
™

I. Ox THE OCCURRENCE OF THREE CONTRACTILE VACUOLES IN

-
fAd

SPECTMENS OF PARIMIECIUM CAUDAT

Paramaccium candalum, Ehrbg., is found in large numbers
both in infusions and in stagnant water in Lahore and is studied
as a tybe by the students. Recently (June, 1916} when my B.Sc.
class were examining this animal, my attention was drawn by two
stutlents, Mr. Sham Nath and Mr. Prashar, to the existence of a
third contractile vacuole in the specimen which was being studied
by each. None of the other specimens from the same tube showed
this peculiarity. The water had been collected from a ditch outside
the laboratory compound.

In both these specimens the two normal vacuoles, each with
its own system of radiating canals, were situated at about one.
fourth of the lenzth of the animal from eithey end, as is usually
the case. The third contractile vacuole was situated nearer to the
posterior vacuole at one-fourth of the diStance between the two
vacuoles in one specimpen, and midway between the two vacuoles
in the other. In both specimens the third wvacuole had its own
system of radiating canals and showed its systole and diastole
independently of the other two, the three contracting regularly
one after the other,

So far as I am aware, this occurrence of a third contractile
vacuole has not been observed in tlss species before though it was
observed by Butschli in P. pafrinum, as recorded in the following
extract from Bronn's Thier-Reichs (1, p. 1417) :—

** Erhohung der vacuolenzahl ist nur von Paramaecium und
Ophryoglena bekannt. Bei ersterer Gattung scheint die Zweizahl
Regel zu sein (3 beobachtete Biitschli zuweilen bei P. purtrinum
1876, p. 88} beide Vacuolen liegen ungefihr auf den Grenzen deg
I*und 2 =owie des 3 und 4 Kntpervlerbel hintereinander.™

II. RECORDS AND DESCRIPTIONS OF SPECIES.

The object of this paper is to record angd describe a Shumber
of the more striking Ciliata that the writer has come across during
the last two vears in the water collectel at various times frum
ditches. ponds, etc., in and about Lahore. The list reffresents *
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onlvy a very small proportion of the Ciliate fauna of this place, and
it is hoped to add te it occasionally in-future communications.

£l

-

Family ENCHELINA.
Subfamily HOLOPHRYINA.
Genus Holophrya, Ehrbg,
Holophrya indica, sp. nov,

Body evenlyselliptical, 4 tittle more tltan one and a hall times
as long a® Yroad ; cuticular surface presenting distinet alternating
longitudinal striae and furrows, ciliation uniform, cilia fairly long
and distinets, alisposed along the longitudinal striae; colourless;

it to=—Heloplheyn indiea, sp. nov., ta. posterior end showing one principal
and six subsicdiacy vacuoles; th posterior end showing one principal and 1wo
subsidiary vacuoles.

[¥. macronnclens ; c.v. contractile vacuole or vacuoles.
L]

border of the oral aperture not projecting, pharynx absent; con-
tractile vacuole sinzle, spherical, postero-terminal, with a number
of small circular feeding vacuoles in its neighbourhood which are
not arranged in longitudinal rows; macronucleus large, band-
shaped, curved in a horseshoe-shaped manner, situated in the
anterior half of the body. Length 105, width 63, Habitat,
Stagnant water, : .
A few specimens of a unew species of Holophrya, as defined
above, were found in a temporary collection of water in a ditch
on the poadside in front of the College compound in March, 1914.
The body showed anly a slight degree of flexibility, and was almost
equally rounded at the anterior and posterior ends. On the sur-
face presented to view, thirteen longitudinal striae, along which
the cifia were disposed, were distinctly made out. So the animal

e
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presented, both in its form and in its ciliary arrangement, a close
resemblance to the theoretieal diagram in Bronn's Thivr-Reichs,
fiz. 17a. The single spherical contractile vacuole situated near
the posterior pole was seen to be surrounded by 5 to 7 small Teed-
ing vacuoles at the commencement of its diastolic phase. These
were seen to contract and there would remain 3 only, the central
one considerably larger than the 2 subsidiary ones now left. This
main contractile vacuole then contracted and disappeared, the
others following almost simultaneously and coutributing to the
formation of the vacuoke afresh, the reighbouring subsidiary ones
soon making their appearauce again (fgs. 1, 1a, 1), <L

Of the several existing species of Holephrye, it shows some
resemblance to H. simplex in the absence of trechocysts and
pharynx, but differs considerably from it in the size of the body
and the form of the macronucleus, specimens of thatspecies being
only about 35, in size and the macronucleus globular. The only
other species possessing a band-like nucleus is H. coleps, Ehrbg.,
in which, however, it is curved in a spiral and, Hm 5111:-Idmit
vacuoles arranged in an elongated row. So the form described
!nfm'lg:' to a new species, for which the name H. ndica is suggested.

Genus Urotricha, Clap. u. L.

Urotricha globosa, Schewiakoff.

Forms belonging to this species were found in the same localits
as H. indica in April, 1914, and resembled closely the description
given in Eyferth (3, p. 392); body egg-shaped with an anterior
terminal mouth, and a posterior springing bristle elongated in the
direction of the Iong axis of the body. A few points of difference
were however observed. The macronucleus, which is spherical, is
proportionately larger in size than there figured (tafel xii, 2}, the
contractile vacuole is placed in the median line near the posterior
end and not on one side, and there are cilia on the posterior part

of the body in the neighbourhood of the springing bristle also.
L]

Genur-.'Enchzl}rs} Hill,
Enchelys arcuata, Clap. u. L.

Members of this species were found in an infusion of dry’

leaves in September, 1915, the dry leaves having been steeped ina

dish of water abodt 1o days previously. Body rounded posteriorly®,

attenuated anteriorly, ILength 80, maximum width 30, The
animal is broadest at one-fourth of the length of the bady from the
posterior end, and begins to taper rapidly in the anterior fourth.
Anterior end lruncate oceupied by the mouth, Cilia covéring the
whole body, but very fine, rather longer ones at the oral end.
Contractile vacuoles mveral arranged in an arch along the marg;m
of the body. .
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Genus Lacrymaria, Ehrbg, i
Lacrymaria vermicularis (Ehrbgz. ).

1Syn. Phialing vermicularis, Thrbe., Cl u. L., and Kent.)

This animal was found in the same locality as H. indica in
March, 1914, Body sub-eylindrical, or bottle -shaped if the apical
lobe is taken into consideration, flexible and contractile, two and
a half times as loug as broad {I\LLH. 4, P. 519) appears to refer to
the contracted state of the animal; in the fully extended condi-
tion in which I was able to observe it, it was 4 to 6 times as long
as broad fligs, 2, 2a, 20). Length about 104 5. Apical portion in
advauce of the annular furrow short and cylindrical, anterior
margin of tht%hody truncate and bearing a single circlet of cilia

N
e
B
| l N :
: ‘ ; T —
a A
! | = Vi [ j
“ |‘C/I| CN \ 2] [; ;’; ab

: L) ' . h
Frg. o.—Fon G L e T L TR ;|',||r|:-_-_‘f.|_ ||||i_-|_- extencled |, i, moderately
extendecd, 28, fully contracied,
[¥. macronucleus: ¢ v, contractile vacugle or vacaoles, )

which are directed backwards, the rest of the body appeared, how-

ever, to be glabrous. ‘The nicleus was seen to be oval in outline,

and the sincle contractile vacuole situated near the posterior end,
L]

Subfamily COLEPIN A,
Genus Coleps, Nitzsch.
. Coleps hirtus, O, F. Miill,
From a pond near Chota Ravi, Size 4o, A 20 p.

Subfamily CYCLODININA.
Genus Didinium, Stein.

*Didinium nasutum, St. =

., From the pond in front of the Municipal Office. Size
. 1230 A8
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Family TRACHELINA, .
* Genuns Loxophyllum, Duj. *

Loxuph}rlltun fasciola {IKhibe.), Cl u. L.

(Syn. Amphileplss fasciala, Ehr., Lifonotus fasciola, Kent.,
Lilenotus varsavicnsis, Wrz.)
-

subsp. punjabensis, subsp. nov?

Bodyv elongate, transparent, flexible but seayecly contract ile,

three and a hall times as lone as hroad, peinted postesorly but
. = - . * . - L]

not prolonged into a distinet tail-ike portion, tapenng gradually

towards the anterior extremity which is curved towgrds the right

-

Fic. ;.—.lr.-..L-l;!.". wileim Fascioda piarpabinsts, -l.]].l-|:._ V.

{%. macropuclens; C. v, contractile vacuole or vacuoles.)

oral aperture nearly median; cutipular surface striate longitudi-
nally; cilia on the neck wegion most conspicuous; contractile
vacuoles arranged in two rows, seven along each border: macro-
nuclei two in number, not united by a filament, spheroidal, sul-
central. Length about roo,. Habitat, stagnant water.

A single specimen of this form, from water from the ditch in®
front of the College compound, came under my ohservation in
March, 1914. The animal showed slow locomotion, now moving _
forwards, then suddenly in a backward direction. The length of the -
specimen was I47p and the maximum width 42p. The form
showed closest resemblance to Litonotus varsaviensis, Wrz. (Kent,
p. 744, pl. xli, fig. 4), from which, however, it differdd in the
absence of trichocysts, number of contractile “vacuoles , and their
arrangement in two longitudinal rows instead of one containing
five contractile wacuoles only (fig. 3). In the footnowe Keént s
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observes as follows: “ The large number of contractile wvesicles
serve to distinguish this species from L. fascivla, which in other
respects it closely resembles.”’  On this consideration there would
be ahundant justification for the erection of a new species lor the
present form, but by later writers L. varsaviensis, Wrz., does not
appear to have heen considercd as specifically distinet from L. fas-
ciole, which it closely resembles and in whieh there is only one
countractile Yacwole. I should think that L. varseviensis, Wrz.,
and the form under consideration are sufficiently distinet to rank
as subspecies. Lionotus fastisfa has howewer since been separated
from the%enus Lionotus (falslich zuerst Litonofus genannt—DBronn),
which is reserved for species with a very long neck (in some being
even longersthan the body) and placed again under Loxophyllum
to which indeed it originally belonged (Clap. u. L.). So the form
deseribed above may be identified with Loxophyllum fasciola; and
the name punjabensis given to the subspecies to indicate its special
peculiarities. -

Family CHLAMYDODONTA.
Genus Nassula, Ehrbg.
Nassula stromphii (Ehrbg.)

(Svn. Liosiphon stromplii Ehrbg.).

Found in water from a ditch on the roadside outside the
College compound in March, i1914. The animals examined are
referable to Nassmla stromphit (Ehrbg.) as deseribed in Kent
(p. 496), but the descripfion given there is inadequate, and so the
following description is appended :—

Body ovate, with a distinct large prolongation of the auterior
region bevond the oral aperture, anterior portion flexible ; length
57 p, width 36 colour green owing to the ingestion of algae as
food particles; cilia uniform; pharvnx armed, tubular, with a
cylindrical fascicle of rod-like teeth; contractile vacuole large,
posteriorly situated, with pinkish contents, with two or more

smaller vacuoles irregularly fﬁr«'trihufed; macronuclens oval sub-
central and eccentric,

Family CHILIFERA,
Genus Trichoda, O, I, Miill,

Trichoda pura, Ehrbg. *
In infusions of dry leaves,

Genus Colpoda, Mill.

Colpoda cucullus, Ehrbg.
Iit infusions of hay,
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Family PARAMALCINA,
. (yenus P.{mmaecium, Hill, -
Paramaecium caudatum, Ehrbe.

In pond water and infusions of dry leaves,

Family PLAGIOTOMINA. *
Genus Spirostomum, Ehrbe.,
Spirostomum ambiguum, Ehrbz., var. minomy vt

In large numbers among the roots of Eiciforgmt growing in
an aguarium. Length about 7635 u.

EEFERENCES TO LITERATURE.

Ll
1. Biitschli, ©. .. Protozoa. In Bronn's Klassen und Ordin-

: gen des Thier-Reichs, Vol. 1, Dritte Abtheilung.
{Leipzig u. Heidelberg : 1889.)
2. Doflein, F. +» Lehrbuch der Protozoenkunde, (Jena:
1g0g.|

3. Evferth, B. .. Einfachste Lebensformen der Tier-und Pflan-
zenreiches, Vierte Auflage won W. Schoenichen

und A. Kalberlah. (Braunschweig: 1gog.) =
4. Kent, 5. .. A Manual of the Infusoria, (London®
I880-18582.) "

Minchin, E. A... An Introduction to the study of the Pro-
tozoa. (London: 1g912.)

ti

=y w - - - r
In addition to the works cited above, current literature in
Archiv fur Profistenkunde, [ournal of the Royal Microscopical
Society, ete., have also been consulted.



seie RO P H-AL OPODA QOF THE
FRE D TeAN MAT S E T M .

By Anxe L. Massy,
] . B
(Plates XXIII—XXIV) ° =
L]

The collection described in this paper mcludes all the speci-
mens of Cephalopoda (except shells of .R"mr?’r'."u:fj that have
accamulated in the Indian Museum in the course of the last .
20 vears, since Mr. Goodrich pablished his ** Report on the collec-
tion of Cephalopods in the Indian Museum " in the * Transacfions
of the Dinnean Sociely™ in 18g0.

The Cephalopods in the present list have beeh taken in most
instances by the ‘ Investirator * off the Indian and Burmese coasts
at depths varving from 5 to g47 fathoms, and in one instance a
haul was made at 2000 fathoms. 1\-..ll.l":11'-.x: to the text will show
. " that many specimens were also collected on shore, and that the

area covered extends from the Persian Gulf to China and Japan,
and zouthwards to the Andaman Islands. It will be noted that
many - interesting specimens owe their capture to the energy of
private collectors. Ovwer four hundred specimens are enumerated,,
consisting of sixteen genera and forty-three species, only cne of
which, a small Sepia, appears to have betn hitherto undescribed.
There are also some specimens which are too voung or in too bad
a state of preservation for specific indentification, Ower hall the
collection is comprised of individuals of Loliga indica, Picffer, and
Sepiclla inermis (van Hasselt), in about equal numbers. Goodrich
{1896) enumerates fiftecn genera and twenty-eight species, five
genera and twelve species of which are absent from the present
list, but the results of both collecsions produce a total of twenty-
one genera and fifty-five spesies.

Of these genera Polypus comes first with twentv species, and
it may be thought that the cighteen members of this genus noted
in the present paper have been described at undue length, but
anvone who has made a study of these creatures is aware of the
difficulties lyving in the path to correct identification and will not,

- Isthink, regret hdving as many details as possible, especially as it

)_..w-f' seems probable that future research may reduce the number of

:,pecies ascribed to this genus. The Sepia family comes next with
- nine species. In this family so many differences occur in colour,
surface and shape, from individual variation, gnd different modes
of preservation, that in many cases specimens very unlike each
other have proved to be the same species when the shell was
examined. Measurements of a number of shells will be fsund in *



. . .
18D T Revords of the Lndian Musewm, [Vor, XTT,

the text showing that the index is longest in young shells (at
which pefiod it is natural to expect, that growth would he more
rapid) and becomes shorter with age. A

4 have to thank Mr. Robson of the British Museum, and Mr,
Nichols of the Dublin Museum, for giving me every facility to
examing eastern Cephalopods in their charge.

I am indebted to M. Edonard Lamy for taking much trouble
to find a number of specimens in the Paris Musenm, and to my
colleague Mr. Farran for much help and adwvice, Mrs, Russell is
responsible for the illustratiogs. The thige parts of Dr. Hoyle’s
** Cataloggie of Recent Cephalopoda ' ! have of course been invalu-
able, as théy must always be to anyone working out a large collec-
tion of Ceplalopoda.  All the specimens except where otherwise
stated have heen preserved in aleohol

L]
Family CIRROTEUTHIDAE. .
Cirroteuthis grimaldii, Joubin. .
Crevotenthis grtmalded, Joubwn, Rell. L\est. Oedan,, Mo, 226, [ ; .
I-13:hgs, -7 (1g12), . "'
A ARt Cnvestigator | station 233 1 G-xi-1807, Andanan Sea, 137 77—
13" Noog3” w0 257 K., 135 fathoms—One. =
Mo2=i Invesigator | station 332 12-iv-1god. Andaman Sea, o s =
N2 g 15" E., 279 fathoms—One, ;
MR Clnvestigator  station 333 19-iv-1004. 5. W, of Ceylon, 67 31
" M., 70°% 38 157 B o1 fathoms=—0ne,
2 hY a3 |.-n._-~.1:g.- i station 301 ¢ 2g-ni-1goh, Acabian Sea, 137 9 27
Noge® 43" 15T K, 50 fathoms—One. ; |
M =R Invedigntor * station 38t 28-ii- 1908, off Akvab, Burma, 8% 8
Mo gatao K 208 fathams—0One.
-
These are all in very bad condition but appear to be of the . '
same species. The two last-named and “specimen M ™" are in |
sufficiently good condition to show that their general contour ’

bears a strong resemblance to the photographs of C. erimaldii,
Joubin, which is characterized by its egg-shaped hody. enormous
eves, and small fins set in a line with the posterior end of the
body. Specimens M “4* and M *%* are much larger than the
others and are in fragmentary condition. The dorsal cartilages
of M """ and M 71" were examined as they were protruding from
the integument, and resemble fairly well the scheme of Joubin
tle., fig. 7) designed after fecling the cartilage through the skin,

The dorsal cartilage of the other specimens, felt through the
skin, seems to be of the same shape.

. * It s very like that of C. meangensis, Hoyle (1886, fig. )
« except that the outer curves of the * horse-shoe ' are less angular. .
The fin cartilage resembles that of C. grimaldii. All the -
specimens agree with the type in the arrangement of the single :
row of firm suckers. The three or four next the mouth are very
minute, and are siddenly succeeded by very large ones until »

. o ! Prac. Roval Phvs. Sor. Edinburgh, 1856, 1507 and 1900,
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about the seventh or eighth sucker, alter which they become
much smaller and continue gradually diminishing in size*until the
tip is reached. The cirri commence at about® the second or
third sucker. Specimen M *¥7 has enormously enlarged suekers
on the ventral arms at the edee ol umbrella. One of the anns is
mutilated and only shows one large sucker, the other has five.
Probably these enlarged suckers are counected with a hectocotylus
but as the specimen is the best in the collection I have not dissected
it. Specimen M *%" which has lost almost all of its internal
organs has three very Jarge suckers.at the edge ol umbrella on
four of the arms. The fragments of mantle remainily are so
twisted that it is impossible to sayv if these are the four ventral
Arms. -
With regard to measurcments M. Joubin has ;nruud}' pointed
nut the difficulty of obtaining accurate figures [rom placing a
compass on such soft tissues. A few approximate measurements
and the number of suckers on some of the arms may be of use,

Eftrhty-six suckers were found on the type specimen on an arm
of 214 min. Specimen M "' possesses [ifty-six "suckers on the
second left arm of 126 mm. less tip, seventy-two on the first right
arm of 140 mm., and seventy-six on the third left of 130 mm.;
specimen M %" has eighty-six suckers on the first right arm of
163 mm., seventy-one on the second left arm of 147 mm. less tip, and
ninety on the fourth left of 150 mm. less tip. The proportionately
larger number of suckers on the arms of the present specimens,is
probably due to the arm lengths being contracted from preservas
tion in aleohol. !

All the specimens have the surface inside the umbrella of a
deep chocolate colour and the outer surfdce and fins much paler.

Specimen numbew R R TR St s A R R

am. . 1T, LEERNL THIn.

End o body to dorsal edee of wnbrella 43 S ] 51
Breadih of body 21 . i
ACTORS Y= a2 3 i 15 25
Phinmerer of eye measured throogh skin L (] 17 I 5
Fin length, insertion to tip 3y 48 20
A ANETiOr Lo posterior margin. .., 5 12 I 1
Friameter of ordinary Lirgest sicker 2 3 3 B w0
» enlirged sucker gl " = f -
Distribution.—Azores, 1goo m. ( foubin, 1912).
L
Cirroteuthis macrope, Berry.
- -
% - Cirvotenthis mecrope, Berry, Bull, Bue Fish, XXX, pp. 273-4 pl. 32, *

_.j figs, 1-3 (1012).
M =220 ¢ [nvestigitor stakion (og; 25-%- 1800, 5. of Cape Cormaorin,

S0 N, 78 2" B 738 Tathoms—Une, $

g This is a damaged specimen intermediaté in size between the
two examples described by Berry. It is in sufficiently good
condition to show clearly the wide mantle-opening, oar-lke fihs, ,
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and large fused siphon with organ of two small oval pads on
cither side of dorsal wall near apex. , The umbrella, which is very
delicate and peossibly mutilated, extends for about two-thirds of
the dength of the arms. The latter have lost almost all their
suckers and only doubtful traces of cirri are present. DBoth eyes
seem to measure about the same diameter. In the type specimens
the left eve is much larger than the right. The inside of umbrella,
and any patches of epidermis remaining on other parts of the
body, are dark 1:;1111_|1.L'~'I.u'rm'||.
Some approximate measyrements areappended :(—

min.
L
Lot lengrth
nd of body 1o mamle-opening 3
Widith &f boaldy 13
From point to imsertion of fin 12
| 1ol fin &t insertion s
1 between eves . In

1 H 3 ¥ 113 s e
.engih of siphon i T u

Type—In U. S, National Museum. <!
Type locality —Vicinity of San Diego, California, 2113-2230
fathoms, hottom of soft gray mud. Two specimens {Berry, 1d12).

Family ARGONAUTIDAE,

Argonauta bottgeri, Maltzan,

. lrgonauta bittgert, Maltan, Fowrnde Comelng XXX, pe 165 pli 0 1

=0, .|'1_‘_-"rl.'.'.-.'.'.-.f.-.' ,

o T on [ BT DAHE
feeri, Dall, | fi v Aonls, ML e 220, 220 [ 1god
wuirta dottgers, Smith, A Wag. Nat, Hegtoo XX e g, plo 1y
e 1-0 (IBR7 NG Herry, Al Bero Fish., XXX, op. 277280,
ple 48, hiz. 5, text-hgures 3-7 (19140,

AL A3t Tavestigator,” Andamans, Marine Swrvey of India—UOne 9.

This is in very soft condition and the mantle is denuded of
epidermis. The dorsal surface of the head and upper arms is
buff, spotted with small bluish-black chromatophores. The
expanded portions of the first pair of arms are about 5 mm. in
diameter. The arm suckers, .except on the expanded portions,
are very prominent. The web is aboat equal on all the arms and
does not extend higher than the third sucker anywhere. The
beak appears to be black when seen with the naked eye, and dark
brown when viewed through a lens. The mantle-opening extends
to the dorsal margin of each eye. The funnel is very long and its
organ is similar to that figured by Berry (1914, text-fig. 5). The
« branches of the median pad measure 450 mm.*in length and the
* lateral pads are 4 mm, in length, The end of the mantle is 1\__“__
broken, disclosing the gonad with ova. The principal measure- :
ments are appended :— .
- ITEIER,
End of body e dorsal mantle-margin 1y =
b e - i
- Breadrh of by, . o 7

» ® 7 o» head 7
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T,
Length of funnel . "R
Phameger of eyve L. 1
i o hrgest sucke [
1=t cight arm to exponided ||~-|I,:-.u| 12 -
1 1a B 14
e L 15
3th. 15
st deft L o exponded portion 2
el . - "
anld - i
fth .. ; i 1y

Bistribaiion —Mauritius and Chaoos Islands (Swith) e\ ashate,
Philippines (Swmith, Hidalee): China Sea and Australin (Swoerih)
Hawanan Islands ( Berry), .t

Familv POILYPODIDAE,

Polypus rugosus (Bosc) d'Orbigny.

Wente ragana Bose, cdetes Soec i liestoree . Povis pe 44,
. 1217021 Octopus rugosns, &' Orbigny, Ciphulopodes e
(aks plse By a2z b 2 e8350 5 Brocl, Zool, W L
Eaf b, fess 1=g, Jena (18870 Joubin, Belf. Soe. Zoel. £
A T -|.'~'-_..; v Ctepas grrpanlafus, Lamarck, Weéw.  Seg; o histosr
lavle, s Chulienmer” Kep, XNV Cephalopoda),

izt Flrers pa 20 r7ipg s Ha
PP Bigy 1880 ; Gioodreich, e, Lo, Noe. ool VIL e 146
{eSol; Wil ker, Adh. o BLKT e B ol W s, 1T Suppl, Bl
i Abh. pp. 5. b Gigiod; Octepus hasedid var. pallida, Hoyle, L

L . ¥ 3 o -
ppeS1=83, ply 1ople 30 b 20 Oefopus polveensy, Gray. British Musein
Cotolegrie, P 13 (18300 Ko AL Smath, Repe Heal. Coll. fude-Pactii®
Cheear ditrny vowre SN et e 3be ply O by X QB8 0;
(20 Oetofns kagoshimensrs, Uhrtmann, Zeod. Falirfn, N, po g ple 21,
B, & LR85, 1 L]

MR lnvestimator,” PalkSe Covion. darinsSurvey of India- Qe 2,
P e i S ' 4 ;
Provestioat®e " station 207 0 g-iv-tgoo, W ol Cevlon, 77 20 a0

00 1, a57-550 fathoms  Cin

ursian Lkl {Fosesead -0 5.

M 5H1:.'|.|:f|_\'. AMiadrms Prestdenioy =100 tawler 2 fraliden
o ranen,” H._'u;__-.l" IFi=h I:In'il: s AL

ALt Persian Ciull, wo-s=tong, B LS. 50 0 Palintorns = -One- .

These possess a round body with ventral furrow, a narrower
head, and robust arms taplring to fine points, and measuring
abonut two and a half times the length of the ventral mantle.

The umbrella, which 15 about one-quarter the length of the

arms, and extends on their outer margius nearly to the tip, is,

lowest dorsally and about equal on the other arms It is tuber-
cled and covered with chiromatophores inside and ontside between
tite dorsal pair. and smooth and colourless elsewhere, =

The mantle opens just below the eve and about half way between
eve and siphon. Siphon conical, free for half its length and
extending to, or above, the level of the eyes, and less than Jalf way
to umbrella margin; funuel organ W-formed and composed of
narrow bands. Hectocotylized arm with well-marked sperm
canal and very small terminal organ. Some suckers are enlarged

on the lateral arms of both male specimens, 1In colour, atl show

n':'.!;'ﬂ .
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the very pronounced difference commented upon by Brock be-
tween tHe dorsal and wventral surlace, the scoop out of the
umbrella betwedn the dorsal arms being also very marked. The
Santapily specimen is of a reddish-purple colour above with an
immense number of tubercles and oblong ridges, and a large
cirrus at the posterior dorsal edge of eye.  The examples M *7",
AL and M "% resemble each other very closely in size and
appearance,*and, are dark grev ahove with no oblong ridges, but
with a great number of round tubercles regularly disposed, and
surrounded and, intersected. by small Jdark chromatophores,
|.1r~111rre:1-=n[u-._t.1m|H in masses which causes a handsome appear-
ance like Black veins all over the dorsal surface of head, mantle
and arms. A\ trace of this marbling occurs on one side of the
Santapily specimen. Ocular cirri are present on specimen M 7"
and faintly wisible on M """ and suppressed entirely on M *"
All four specimens possess a smooth ventral surface scattered
thinly with reddish ot brown chromatophores on a pale ground.
The yvoung wl)CLi]n{_‘:ll M “%*" is obviously the same species®as the
three just nn,nnmu:-rl but is without the dark veinings, and shows
two rows of large clarL chromatophores on the upper arms] in
addition to the small chromatopliores. Ocular cirri are present,
and there are close-set tubercles on the dorsal surface of head and
ambrella, but the mantle is nearly smooth, Specimen M 197
closely resembled two specimens in the British Museum, one of
which labelled ** 0. granulains,’' came from the Cape, and the
nther labelled *° P. polyzenia-granulatus,”’ came from Thursday
Island, Torres Straits.

‘n[fm\ arms are in course of reqummtmu ity AL R P
prineipal measurements of the other specimens are appended :—

¥
L

L]
Spucimen inimba MBI ] TRRARS: N AR M *azh
Tk, . mi, i,
nd of body to numtleamargin 260 5 &1Y] #
sh. oA e BNE s B85 o 52 Iis
Eyve 1o mmbrella e Ty 14} 20 fy
Prreqacih of body 28 24 30 # |
v hiud ] i85 30 7
15t right arm | et Dby PR i Brd 15 -
O . D2 8i 123 17
arki = i 4 o Bn 52 12 15
ST R S 1 57 150 1
el feft! mutilated.  mutilated. 11 15
and ., 1 A T S 110 1l
ared 3 75 lisss tip. S0 146 mutilated.
A ir 72 142 L7
®  Hectocorylus s »
Length of funpel i

cth of 2 o 5 250 {
Ihameter of largest sacker 14 _; fi v, *73

Disribution —Alfrica, west and south, Peru, Indo-Malayan
Region, Japan, Australia,

1 Arms much eurled up.
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Polypus aculeatus (d'Orbigny).

v L 4 N I ]
Lhetopag actfeatios, d'Orbigny, Cipfralopmtes @ o 530l
fgs. 1, 2 {afash; plo & he, o, plo 230 hgse 30 4 (1835]
-
Al 2ot Ypvestigator,” 25-vill=1gu1, Pvilehwamw Bav, Diavome, Moaries
Survey of India—One g,
A 2R E T Burema (W T Bleaford) Irom coral reed——[1 v

These are characterized by a short body, narrower head, and
arms about seven times the length of the mantle,  The umbrella
i= highest laterally, attains from oneecighth to one-tenth of the
length of the arms, and continues on their outed margigs almost
to the tip, forming wide membranous expansions. ¥¢he mantle
opens 1111{11,\'9._\‘ hetween the eve and the F-i1|]1ﬂ1|, and on a line with
the base of the eve. Siphon conieal, with a narrow®opening, iree

for about half its length, and reaching above the level of the eyes; ,

funnel organ, in the only specimen examined, W-shaped, and dark
red on a pale ground; hectocotylized arm relatively long, with a
wide nrembranons spermn canal; terminal organ small, narrow,
with erennlated edges folded over the transverseby-grooved inner
chaninel, Some suackers on the lateral anms are moderately
enlareed.

One specimen has had four of its arms mutilated near the
base, a sharply-projecting point indicating the commencement of
a new limb in each case. WVery large cirri occur on the head and
near the eyes in all the specimens, and are dispersed also on the
dorsal surface of the mantle and umbrella and on the proximal parts
of the arms. Some cirri measure as much as 2 mm. in length. In
two of the specimens the surface between the large cirri is almost
smooth, in others it is very rugose. All have the ventral surface
sinooth. Colour dull lilac, heavily marked on the dorsal surface
with minute pur]ﬂc-hln'::i: chromatophores, The specimen M %4
was compared with the type in the Paris Museum and appeared
to resemble it very closely.

The latter was carefully set up in such a manner that a good
comparison could bhe made. The Indian Muscum specimens are,
perhaps, a little more purple than the type but nevertheless the
colouring and sculpture are very like.

The umbrella in the type is very short and much continued
up the arms, and the tip of the hectocotylized arm is very minute.
Enlarged suckers are present on the second and third arms, the.
largest being just above the umbrella.

The principal ‘measurements of three specimens are ape
penderi :—

Specunen number cno MR AT ERS - R
1. LAAFRES I,
. . L]
Eal of body to mantle-margin ] et i) 22
o R . By 15 Fay a2
Eye 1o umbrella g 12 - 21
Breadih of hody o 14 21 e .
o w head L, e 5 20"
L
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1
apcotnen nuarhaor _\,1 - _1.| -"I- N _";'l = -In
. TTETTE. mimnm mimm
[=t right swm ¥, 1in . ER7
- rivd Ao less dipe 10 1y
il Bih i 150
sth mutilated. [ ‘|
1=t lel s 1 20 130
il 0 14
T i i i L. 1hs
ih . i b 13
lectacoty 5 =
| x funmel f o 1z
r o lnreest |-!_--. fEh . 3
Mo, —Indo-Malavan and Insalar Pacific Resions
»—1In Paris Muoseum, a male from Manila.
"u
Polypus macropus (Risso),
LA I' 1l ||
P ¥t
r. _....'l.
SHENT ol ] e 3= 337
b o TWise., 111 Suppl.-Bd 1
Vi vl il ppe 380100
. M Indizin Seas e : ri—Ine &,
M Ean | i Ll 1R Fuflery=Line A . ; :
M AR08 Binggrarn, Tald Sap, Gull of Siam, i-1000 (X, damandile

One .

Specimen M agrees clesely with a male example from
Naples Bay, purchased by the Dublin Musctun from the Zoologzical
Station at Naples. The lonse skin, which forms manv thick rolls
on the nuchal region 15 a remarkable feature, and both specimens
have a closely noduled surface with minute chromatophores, aund
a long funnel indented laterally at the apex so as to produce a lip
on the dorsal and ventral walls. The example M “?* has a ventral
median groove of which there is no trace in the Naples specimen.
The main characters of M “i" are, briefly, arms about seven times
the length ol the mantle ; the first pair the thickest and longest,
and the only arms with enlarged suckers; umbrella about one-
fifth of the arms and continued on their outer margins, highest
dorsally ;: mantle-opening 6 mm. hehind the eve and on a fevel with
#ts lower edge; siphon long, two-thirds of it abose the level of the
eye, and reaching to within 3 mm. of the sdge of umbrella; sperm
canal striated faintly in proximal part, smooth elsewhere: termi-
nal organ of hectocotylized arm very small?®, and narrower than
the part of arm immediately preceding it ; surface more or less

I In course of rewencration,

] |n. the :\:.‘aplta hpul_'ilnl.'l'n. the  terminal orgin  measures (030 o, y an
arm of g0 mn.
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closely granulated all over, including inside of arms and umbrella ;
colour buff with minute dark chromatophores on dorsal=urface of
mantle and head. Specimen M %" is a drieceup sand-coated
specimen, but closely resembles a female from Yokohama in the
British Museum which was got by the * Challenger’ Expedition,
It differs a good deal from specimen M "{". but like it, has the
first pair of arms the longest and thickest. Enlarged suckers are
present on the four upper arms.  The sperm canal is.not striated.
The hectocotylus is mutilated, but was probably very small and
narrower than the part of arm ipnmediately Hremdiugit. The
funnel is indented at the apex but does not extend so, far as in
specimen M “i*. The umbrella is about one-seventlf the length
of the arms and is much higher dorsally than ventrglly. It does
not seem to extend up the arms, which are, hbwever, much
shrivelled and each possesses a remarkable dark line on the s
dorsal surface. A distinct trace of this line occurs in the
Yokohama specimen, but it is absent in specimen M “$-
The principal measurements are appended :(—

Specimen numbor - M "':l'-' M ERER
* . .
End of bodsy to mantle-margin 149 32
O 3 28 43
Fae 1o wmbrella 27 27
Breadih of |'|mi_'.' 20 23
; ., head z] 20
15t right arm 137 mutilated, =
2ndd \ 133 17 -
LT e : hz 83
Yy e e 137
tstdeft .. “ . 145 1
z2nd L ! 125 146 less tip.
aprian g 105 153
At i W bl B
Hectocotyviu= - 3 mutilated.
length of Tunnel 17 15
Diameter of largi-st sucker 3 5

The female from the Gulf of Siam, which was received too
late to incorporate full particulars, has the mantle 44 mm. long.

Distribution.—Mediterrgnean, Azores, Canary Islands, Red
Sea, Indo-Malavan Region, Japan, Pacific Ocean.

Polypus areolatus (de Haan).

{ctoprs areolatus, de Haan MS., 1835 ( fide ' Orbignyi; &' Orbigny

and Feérussac, Céphalopodes acﬁ.‘nbm’r{ﬁrﬂ. P65 (1838 p. 186 (18451
. Hovle, * ®halivnger' Kep. V1 (Cephalopeda), pp. 96-58, pl. 3, g%

6,7 (1830} ; Brock, Zeod. Falirh., 11, pp. Gro-Oir (1887) ; Crtmann,
Zool, Fahrb, 1, p. 662 (1885) ; Joubin, Keewe Swisse Zool,, 11,
pe 28 11804 ; Notes Lepaden Mus., XX, p. 22 (1808) : Octopus ocellats,
Gray, Caf, Moll. B.H. pari1, p. 15 (1849); Appellif, K, Svensk.
Vetensk. Akad. Handl, XXL p. 8, pl. 1, fgs. 1, 3 11586 " Detopus
brocki, Ortmann, Zool. Falrb, V, p. 645 (1238); Polvpus areolatns,
Hoyle, Bull. Mus. Camp. Zool., XLILL p.o16 irgog); Wilker. A&,
d. I KL d. b AE.d. Wiss, 111 Supple.-Bd., | Abl., p. 6 (1910); Begry
Proe. Acad. Nat. Sci. Phi, pp. 303-390. text-fiz. 1 (1912a),» 5
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Al ! Livcestigator ton 328 Teii=10ogs Gl ot Marciaban, 14*
S0 ML g3 et B fathoms—One &, .

Brock objeets to Hoyle's view that the 0. ocellatius of Appellif
is the same species as . arcolafus, and states that the umbrella
in Appellof’s species is weakly developed and that the ocellus is
placed close to its edge. A glance at Appelléf's fig, 2 of pl. 1
shows, however, that he placed the ocellus at fully 8 mm. from
the edge of the vmbrella, and in his description he states that the
umbrella is “ well developed " (Val utvecklad) and deseribes the
situation of the ocellus as ejng ** betweep the base of the second
and thirg arm pair"  AppelloF's description and illustration of the
terminal ofgan of the hectocotylized armi, and the widely devel-
nped membranous sperm canal with its transverse grooves, closely
agrees with tHe form of hectocotylus in the present specimen, which
is, however, characterized by a somewhat shorter body than that
of the example figured by Appelléi. It has the mantle widest
posteriorly and with a conspicuous ventral furrow. Arms two and
a half to three times the length of the body and with prominent
suckers, some o which are enlarged on the lateral arms. Umbrella
extending to about one-third of the length of the arms, thein, !
smooth and membranous, except between the dorsal pair. where \‘<
it is much shorter, thick and tubercled. UUmbrella continued on
outer margin of arms for more than two-thirds of their length,
Ocelli placed midway between eye and edge of umbrella, each con-
sigting of a dark core surrounded by a white ring, and succeeded
by adark outer ring. Mantle opening placed a little below ani
behind eye, and ona line with ocellus, visible from above. Funnel
iree for half its length and reaching considerably above level of
eve. TFunnel organ morélike the typical printer's W than Berry's
illustration (19r2a, fig. 1). Dorsal surface of head and mantle close- i
ly set with round tubercles ; traces of cirri on dorzal edge of eye, '
The space between each tubercle is covered with minuvte dark 3
chromatophores which are thinly scattered on the ventral surface,
causing the colour to appear grey above and buff beneath. Hoyle
{1886, p. 87) remarks that ** on the outer surface of each of the |
four ventral arms are two rows of dark elongated spots.'”  All the
arms of the present specimen are thusadorned.

The principal easurements are appended :—

1,

End ot bady 1o mantle-margm o

. B L 1 - e
Fove 1o imbiredl i1
Breadih of body : pia Ty

Pzl & i3 P

15l right sirim & = ; | =3

i1 b B ,k, i

A i 45 :
R *: r g
1% liefn L .
and. ., m . £y 52
M e = 5
SEH i
Mectocotylus ! fs
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Length of tunnel i
Diameter of Lirgest sucke i .
" o UVC Opening
Choed s ) :
Distribution.—Japan (Wiilker, Ortmann, Appellof, Derry):
Hong Kong and south of Papua (Hovle).

Polypus cyanea (Grav).
v, gy, Heife Wosofadas poo1s (180)  Brazier, Aoz,
hop 7 pLlina) &
M 2520 Akyab, Barma ([ H. Burbilli—One §. .

This has an elonzate body, widest at centre, awl*quite smooth
except for a few very minute tubercles on dorsal mantle and arms. |
Eves dot prominent and without cirri. Mantle-opening placed
just behind eye but much below it, Apex of siphon about on
level with eves and reaching nearly half way to umbrella. Siphon
free for almost bhall its length and appearing fo be withaout a
tugnel organ. Arims about four and a half times the length of the
body and head, and six times the length of the body alone, very
robust and long in proportion to size of body ; semi-equal, the
seeond and third being the longest, and the fourth o little longer
than the first. Suckers very prominent and not very close; in
two alternate rows except at the base where a few ure placed
singly. About the eleventh sucker from the base is very large
and has eighteen to twenty radial grooves. The umbrella attains
pne-third to one-quarter the length of the arms, and is highest
laterally, and considerably higher dorsally than ventrally, Colour
pale lilac, produced by a sprinkling of minute black or purple dots
on a buff ground: ventral surface paler with brownish and purple-
red dots. A male specimen in the British Museam, labelled
* Octopus cyanca, Gray, Moreton Bay, between tide marks, Queens-
latd Museum,” very closely resembles this in general appearance,
as well as in the absence of ocular eirri, the alimost smooth body,
the position of the mantle-opening, the shape of the siphon, the
order and length of arms ang the prominence of the suckers. The
colouring of the Australian specimen is a little darker and the
chromatophores on the arms are sometimes arranged in circles
which is not the case with specimen M *#%. It mayv be useful to
ardd that the hectocotylized arm of the Australian specimen has a*
minute terminal organ measuring only 2 mm. on an arm of

340 mm, The sperm canal is unusually broad and its clear bhull _

colour is sharply defined from the mottled oral and dorsal surface.
Some suckers at the margin of the umbrella are much enlarged on
the second and third arms. The principal measurements of
specimen M %' are appended : — -

T,
End of body 10 mantle-margin .. Lok
S Sl A % o % .
Fyve ta ambirclla e wra LGN

-

T e ———— T o



™ L]
1oy " Records of the Indian Museum, [Vor, X1I,
T

Brefadih of body (attened ) MR ; . 78
Bresdih of $ead " " 40
15t I'i;{]ll arm iy s j42
AT o ; 455
ard 427
Jth s SRP. b -
LTmbrella between l.|||-'|| arins= e g il 0
ventral ; 18
- | T |I'|-:|. |||| lefr arms . 128
L3 |||||.|_ r|,|i|rl|_-l sucke - v LA L]
pi CYE=D ll.|'|||'|" 3 via 7
Leng l.|'| of 'I.HI-:IL] : =il » {:'
Hr!n th of funnel au apesx 15

Distribution.—New South Wales, Oueensland , Solomon Islands
(Brazier, 18g2®

. Polypus defilippi (Verany).

Ictopues defilippd, Verany, Céphalopodes de fa MWéditerranée, p. 3o, plo xi,
figs.d. [, (1851) : Hoyle, < C! ﬁ XV |{ Llrlulnunrh.l o8
B (1880); Jata, [ Cefalopodi vivent Gol Ifo di Napeli, pp-221-
2z, pla 4, g 2 phozy, figs 413 1~|. . fige |:1‘=uln i Oefopus e
.Ir'-'.-"-'.,"-'r"" T 'II-_’l' = Fozeeltl; Cowrarenfar: _-.'.:.' |' {'._'_If:.'f |I|'|.;|'J‘I|'. mediterrenel
del K. Museo ff Firense, p. 2o (1809} ; Tiberi, Bull. Soe. Mal. ftal.,
WV, p. 2 (1880); Carts, Prodessiens Fascine Medilervaneae, cie,, 11
Cephalopoda, p. 460 (1800) ; Octopus Defiflippi, Trvon, Manual of
Conchology, |, Cephalopoda, p. 3 |'r!'§;1:-l_ l:'|'|r|_lll‘:"_'|_\'-|.Ilq'-_|l.'..ll|'..lll'lrl.l_ ]51.":'_:.\_'.~
mann, Site.-Ber. Ges, Nal. Fronnde Berlin, pp. 1od-100, 3 hes. i_']h-
ceptaculum seminis] { 1go3).

- M2t [nvestigator ° station 5o3: 23-1-1903, Mergui Archipelago.

-|'|-IIL collecting., Marine Swrvey of Indha—One &,

Except that it is a little smaller, this specimen exactly resem-
bles the illustration of Jatta (l.c., tav. 4, fig..2) having the same
long narrow body, prominent eyes, and pale ﬂrtLemEh vellow
colouring with dehmto slightly-defined dark reticulations. The
fourth arms are much the longest and thickest, being six or seven
times the length of the mantle, while the dorsal pair is only about
three times of this length. None of the suckers is specially en-
larged. Umbrella attaining about one-eighth of the length of the
arms, widest ventrally . and extending prominently on the upper
part of arms forming large crests. Tlhe mantle opens a little below
and at the ventral edge of cye. Funnel small and extending about
half way to the margin of umbrella. Two ocular cirri are present

.over each eyve and a few tubercles are scattered on the dorsal sur-
face of the head and mauntle. Ventral surface smooth except for
a faintly- indicated median groove. The striated sperm canal and

= Small terminal organ of the hectocotylized arm agree with Jattas
deseription. A Bay of Naples specimen, purchased from the
Zoological Station of Naples by the Dublin Museum, has the typi-
cal roupd body represented by Verany, and by Jatta on pl. 24,
fizs. 10, 12. Jatta, mentions that this is due to the mantle of
specimens in alcohol becoming contracted, and, therefore, swollen
in the middle, restricted at-each end, and furnished with a median
ventral groove. He describes the surface as being perfectly smooth
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except for two ocular cirri.  The Dublin Museum specimen is
however, much tubercled, even on the ventral surface,*where there
i5 also a strong median groove, and in the centr® of the posterior
end of the mantle there is a slight projection surrounded by*a ring
of tubercles.! The specimen is of a pale purple-gray tint, but
agrees with the example M *'** in having the first four suckers
placed singly on all the arms, and also in the width of the mantle-
opening, the size of the funnel, and its distance fromt the umbrella-
margin, as also in the size of umbrella and the conspicuous
development of the white transparent ]mrt{un of it between the
ventral arms. Tryon remarks that this species is c‘r*si,‘unlv very
near P. aranea, d’Orb., and 1 thought at first that *the example
M " would probably prove to be it, particularly as P. de fre’r;h,.f:;
had not been observed outside the Mediterranean. On comparing
M *4'*, however, with the type of d’'Orbigny in the Paris Museum *
I found that the umbrella in P.arance 15 lower wventrally than
dorsally and does not appear to be continued on the arms, which
"m_ much slighter in proportion to the size of the body than in
P. defilippi ; the body also is quite round, but Ehat asin P. JEﬁff’rpﬁ:,
L G5 nl!l}' be due to contraction. P, arance 111% a wvery smooth surface
)"' and a pale body with very minute round red-brown chromatophores.
In the specimen M °'"* the chromatophores are minute, oblong
and almost black. The principal measurements are appended :—

.
End of hody to mantle-margin 23 L
L 12 ¥
Eve m t||nl1r: a L 14
Breadih of body ) 2 oI
, head & C1 e iH
151 right arm .- B
=24 A S s 135
e 5 = 5 & 40
T e S R s R o
151 dein L. : So
T+ B LTS
e ; > 17
phe s i L3sd
Hevtoo ﬂlliu- ; 150
Diameter of karges ~::1.i.:_r g 3

D:stnEudmu.ul[edlterranean.

Polypus hongkongensis (Hoyle).

(1) Octapus punciatus, Gabb, Proc. Calif. Avad. Nat. Sefi, 1L poa7o
i I“'fl.’} 1all, .-‘!u-h. LI pe 243, Gz 27 1866 ; Verrill, * Blake ", Suppl.,

. 117, s 405 hge 2 (18583 !J‘rfrrpru J'wng.ﬁ*uu{f"sfs. Hoyl®
; f}mgrm;.ﬁ I P 224 Prelim. Rep. g (18850 Oclupus prne-
1—%{ tatns, Hovle, * Challenger’ I\‘fp \"» IPr'[ ‘ephalopoda), p. 1oo, pl. 5

(18806); Ormann, Zeol. Tahrb, 111, p. 662 (1888); |nuhm. Mépie
Nac. Zoal, France, X, po 110, pl. g (8971 Bull. Soc. /r:lru' f*mm‘f_

. | This would appear to be an abnormality common to several species, s
noted by Hoyle (1586, p. y3) for Palvpus pictns (Brock), and is ligured by juuh:n
{1903, pl. 1, figs. 7 and 8, for £, foutanianus, d'Orb.

2 Less tip.
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NN, peoos (18070 Pulvpies rru:!:irm'. Wiilker, Abl, o M KA,
k2 ki, Wisse TIL Supple, - Ik L Abhe, pe 7 Cigrob: Polvpas leng-
.i.m;{rrms.fsfrrr, Bult, Bur. ."nr.’: \h\ ppe 2bo-g, pls, 35, Ag. 34
30, He. ro a0 figss 3.4 4u fig. 1 (rgrals Proe lr.-m' VT T 5 13
PeAgL LInLs,

Iﬁ HIAA - l1lw-y.t.ig.'|.tur' sEalion 2370 13-w-1808, Andaman Sca, 137 17"
M 037 3 B go tathems— Qne g,

Mosrat "[mv-'.ul_‘mpr' station afis : az=tv=tgnz 8. of Coylon, 52 567 M.,
- 5 e T Lo Jpo-132 fathams—COme 2.

d

Specimen M "'7 agrees exactly with the ! Challcager " example
in the British Museum in shape of body aisl general appearance,
distribution _of web, brown coloured chromatophores, round
tubercles and large cirri under eves.

© The funfled organ was apparently W-shaped but the lateral

Jpads have become very indistinet

Specimen M *%'7 is darker, being of a reddish-brown mottled
with black on the upper surface. The web is highest laterally
but the ventral arms and web are longer than the dorsal, The
entire surface, including inside of web, is tubercled, and there are
also oblong wart-like folds on the dorsal surface of the body apd
arms, Funnel organ W-shaped.

The principal dimensions are appended :—

Specimen mimber e e MEXE I ssE
o P A, Hin.
. End of body to mantle-mar gu- i 14 34
. o o tye 1 3
HrEa.dth ot' by 12 51
4 34
. E, 1_3 31
3 & L1l
" : t{: lesstip. 7o
ey G A 1
ot l’lamd -1_3‘3

S =4 T30
o ol h{.l’n‘;sa “F‘\“:E

DIt e R
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the arms.  The large type specimen shows no colour but a smaller
example exhibits the saure peculiar large chocolate coloured
chromatophbres distinguishing M """, which is further charac-
terized by a hard dried-up body with ventral furrow, NATIOW
mantle opening, and siphon extending one-third of the distance to
margin of web between venpral arms and having its apex above
the line of the eves. Surface smooth, colour slate-blue'! above
with laree chiromatopliores at sides, paler bensath "and freckled
with minute dots and paler larze chiromatophiores. TFunnel organ

W-shaped. . .. 5
I‘ri'.u*ip:ﬂ measurements - — =
Enil of body toeve .., Sy
Fve to wmbril
Breadth of body _ i <
End of bods 1o ventrl 2
1=l rigrht arn .
* 2ngd '
e - 37
£ Jih =t
= Jed r.
=Ml
arel 3
qth ==

hameter of largest sucker

Distribution.—52° 59° 30" 3., 73° 33" 30" W., 75 fathoms.
Type.~—In British Museum, two males (one immature) ang
twa immature females.

™
Polypus januarii (Steenstrup).

Chefapus  fenwarii® © Steenstrap, M5 Hovle, Diggraoses 1. p. 220
Frettm. Kepo, poros (08851, ¢ Clallenger ™ Rep., XV {Cephalopodal,
pp- 97=us. pl 7. fgs, 1-3 (18800 (dopus faesparil, Groodrich, Frirns.
Lfns Soe, Zood 20 VI, pant’ 0, po 1o (1806} : Pofvgis fausari,
Hovle, Bull. Afus Comp, Zond. XL po a8, plosohg, 2 (rgoged
Berey, Proc. Agad. Nak, Seic Fodi pe a2 (1a12).

-:"ii : F 'lrt\'l'=li;:,'1:||r F -1_;1|i||:| B g S s T T Il\'!lll.'lfll.'l." S J_;‘:: !.T‘l H..
a3 1g’ 300 o gos fathpms—=0ne 9.

M SN s Investigator ' station 3375 £2-1v= 1o,
274 fathoms—One ¢ . f

AP Investigator ! station 207 ¢ 13-v-1u02, Goll of Oman, T B T )
Mo 57715 K 68g-700 Gihoms—One 4. o y _

AL A4 Tnvesugator ' station 3435 10-%-1004, Gulf of Oman, 234615
NS5 2 s B feey fathoms—Onie 2.

Ca L gatans =t

« Thes=e are alt characterized by a round body of very soft cow-

sistency, enormous eves, and arms of from three and a half to five .
times the length of the ventral mantle. The arms are not so long
in proportion to the body asin Hoyle's description, but this is a
character depending much on preservation  The first and second
pairs seem to be always longer thau the nthers, and slightly thicker

g . . 4 L]
I This tinl seems like a deposit ever a reddish-brown colaur.
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than the ventral pair. The suckers are small, prominent and far
apart ; nohe are enlarged in the male, - The 1.111[1:“_1!4 attains to one-
third or one-follrth of the arms, is lowest ventrally and about
equal elsewhere. It is continued on the outer margins of the
arms, but not remarkably so except in the largest specimen. The
mantle-opening is placed just below the eve. The funnel is much
fused to the head and reaches to about one-third of the distance
to the umbrella, margin. Two specimens were examined with
regard to the funnel organ. One is in too bad condition : but the
other, M *''', possesses an.oval, somewhat shield-like median
pad, ands two oblong lateral pads of about halfl the width of the
median one. It is possible that these may have been joined to the
median pad at the posterior end. The tip of the hectocotylized
arm resembles that fizured by Hoyle {1886, pl. 7, fiz 2) except
that, as in the examples recorded by Goodrich, the ridees are more
marked. All the examples are quite smooth and pinkish in colour.
The chromatophores are very minute, and of various tints from

yellow-brown to purple-red. The prmmpql measurements are ap-
pended :

Specimoen number Al : M oEL M 1'.I| Al th
LERERE IV ER . (LA IEE TS [ARRRE!

End of body to mantle=maram 2 25 3 b2
B A A L L]y i | 34 LT
|'.._'L1_' Lo mbirella : 37 40 7t
. Breadeh of body 'y o1 10 4o
1 e . 1= an 181 af
y I=i !'i;_:ll'll S i i I4u s
2nid S Bk (kb 130 201
dia] TR t12  matilated. 63 200
g S o 15 " 117 102
1=t left 133 g3 mutilated. 185
aod - ] 130 k5t 124 1h8
ard 5 X 12 | [ 172
g = = i 75 122 )
He L"'J.'.l-.nl'l.tu-. E &4 e 13
Diameter of largest 111|;H_|' i e 3 150 =

Distribudion.—Of Barra Grande, Brazil (type locality) ; Rio
de laneiro, Brazil, and North Pacific, east of Japan (Hoyle) : Bay
of Benoal and Andaman Sea (Goodrteh) : OF the Cocos Islands
(H ovie). .

Polypus tonganus, Hovle,

Uetopas fowgaiins, Floyle, H‘r'rjguu-..*s] p. 225 (18435): Prelin. Rep,
P Iun 11885} i * Chatlenger ' Rep.,, XV (L u.phn1ﬂp¢'ltL"l.r. pp. 83-84.
pl. 8, hgs.o1, 2 (1880); ﬁulle}' Mem. Austr. Mus. Svdney, ”“Ifr p:!p,
520, 550 (18094} ; Pelypus tenganns, Hoyle, Bull. Mus. Comp. Zool.,
XL no. o, p. 17 (1oug) s Fawna awd Geogr. Maldive Laccadise 'K__,,-')
.In:-frl'p.. Ll sappl. 1, p. 078 1905 ),

Xl ",‘" llHH'Ig.i[Ul’ station 242: 2-x-1%g8, Arabian Sea, 1727
N 717 g1 Ea, 56-38 fathoms—One g

L had condition, 2 s . 4 In course of regeneration.
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This resembles the type male in the British Museum very
closely but is a little hghtl:r in colour on the lower surface.

The hectocotylus is exactly like that of the type. 1t will be
remembered that the latter has four enlarged suckers on %ach
lateral arm; the present specimen does not show these probably
because the arms are in course of regeneration, The first and third
pairs are the most slender at the base and the second and fourth
the strongest and thickest. -

The web is very short, highest laterally and lc:w-:-:.t ventrally.
The funnel organ appears to be W-sh: l]'-ed but is not in good
condition, A few verv small tubercles are present on t].‘JL:I]JEElﬂ and
dorsal mantle. Colonr buff denselv covered above with very
minute dark brown chromatophores, paler beneaghs The dark
dorsal surface of arms presents o strong contrast to the Hesh-
coloured ventral surface,

The principal measurements are appended 1 —

N,
Fnd of bady to mante-margin 3
1 } : - aky
e ' L,
- Fyve to umbretla __ . 16
Breadih of body 343
f=t rigrht sirm gz
anul 145
e L T3
5 T e S
A et ., Ei
el s 143 "
] 1LY W e h X fii i
FEHE A ] . ¢ i
Hectocotyius . P P |

PDiameter of largest sucker -

Distribntion.—Paeific Insalar Region : Indian Ocean.
Tvpe.—In BritishMuseum, one male, two females,

Polypus bandensis (Hoyle).

Clefopus bandensis, Hovle, Drugnoses 1, po 2275 Prefinm Keps Lope 1og
(18850 * Challenper ™ Rep., AV (Cephalopoda), p.oot, pl. 70 higs. 2
and 1o (8863 Appellal; bk, d. Sesckenb, uwalurf. Gesi, XXV,
e 500 ( 15gE], .

M =tes s Investigntor | staion 152 : 12-xii-18gge0r) miles 50837 Woool
Colombe [, 20} fathoms—One §.

The extreme length of the third arms is the most important.
character of this species.

The present example has a roundish body separated from thg
htad by a constriction, and the head is wider than the body owing *,
to the large prominent eyes, The third arms are about six times
the length of the mantle and nearly twice as long as any of the
other arms. Umbrella very short and membranous, about equal
all round, continued on the outer surface of the arms, and forming

I A study of lhe h Yo gl‘ the arms shows thar the \harl ones are evigdently®in
vurse of regeneration.
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large webs on the thind pair.  Siphon pointed, and reaching
haliway between the mantle and maszin of umbrella.  Prominent
tubercles surrohnd the eves and a few are seattered®on the darsal
surfice of the mantle. The ventral mantle has a median furrow,
aned eight little pits arraneed in a row of four s at tomm. [rom
the posterior end. A= indications of similar pits appear elsewhere
I believe them to be sarface indentations due to aceidental
pressure suftained in transit !,

Colour bulf with reddish-brown chromatoplhores, usually thinly
distriboted, but.forming definite patchess helow each eyve on the
constrictaon between head and body, and alse on each side of the
inantle at about half way between the first patch and the end of
the body. «The arms show dark patches on their outer surface
arranged either in pairs or in single bars,

The principal measurements are appended : —

Endl of body to mantle-maren

T - .
Exve 1o umbrella f f150
Hroadth of body 550
" . hend vEn
15t Eight arni : )
ond 2
yrd i
Aath ‘4
11 left o 34
i s . o pik
a ed A
At ]
PYiameter of largest sucker 2y
Distribufion. —Banda Ternate,
Tvpe.—In British Museum, one young specimen.
L]
Polypus globosus (Appellaf).
Cleiipus globosus, Appellof, K Svensk. Vetensh, bnd. Handl, XX, pp.
7o 8. pl o fgse 4, 5 (1880); Ormann, Zoof. Falreh., 111, p. obs
e1385 15 Ocropis rugosns (pars), Orimann, Zool. Falirb, V| p. by
(TBOEY: l.r.l.{'_l':.l‘.l-l-”-gll'uﬁg,“r_v. Ceoodrich, Trans. Lian. Soc., V11, Py pl.
5 e 81 (1800) ; Joubin, Befl, Sec. Zool. Froure, XX, pog8(tbg7)
Appellof, Abir. o, Senckenb. maturf. Ges, XXV, pp. 365, 560 (180813
Polppus glpbosus. Havle, Proc. Roy. Plys Soc. Edinburgh, XN
p. 259 (no descoipuion) (tgoghs Beeey, Prod, slead, Nad, Sei Phil.,
P 353 (1graa).
M A3 Bombay—One .
Al =2I= Off Gopalpore, 25-25 fms., Septa tuog, trawler © Golden Crown ®,
= Bengal Fish. Dept, —One 4.

M 2838 Bandra, near Bombay (7. 117 Cewiter)—One o, .

The globular body, small mantle-opening, ventral furrow,
order of arms, and the colouring and sculpture of these three
little specimens closely agrees with the description of the type.
The umbrella, whi¢h is ahout one quarter the length of the arms,

LAl the specimens were wrapped in muslin and dosely packed in soldered
in bexes. and G few specimens had metal labels.
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and about equal all round, is so membranous as to be almost
transparent, while that of the-type is deseribed as *‘ quite thick ",
but the muclt smaller size of the present examplds may account
for the difference. [t is continued up the arms, as in Appellsi's
“ {1886, p. 8) description, ** i the form of two keels on their outes
i sides.’  The terminal orean of the hectocotvlized arm rescmbles
Goodrich’s illustration, and appears to have no strine in the
concave part; the sperm canal, on the contrary .is ttansversely
striate throughout. Tn the two largest specimens the arms are
.Dbent back over the head, and one arstwo suckegs are markedly
enlarged on the lateral arms, In the specimen M *°_the arms
are onlv partially bent over the head, the terminal organ of the
hectocotylized arm is very short, and looks as if it was only in
process of formation, and no suckers appear to be enlarged on the
lateral arms: two rows of large dark chromatophores are present *
on all the arms, and on the darsal mantle a few large, almost biack,
chromatgphores arc interspersed with small brown ones, while on
the ventral mantle the large dark spots only are present, being
placed about T mm. apart, The specimen M " was found in a
*, .
-- hole in a rock at low tide.
The principal measurements are appended :-
Specimen number ., Al A I N=Ad
" THIENT . EEEY -+ i
End of body 10 miantle-margin 12 T3 i1
o cah, e e B {5} 15 iy N
HBreadih of body 1} 14 7 .
: » head 12 12 &
151 right srm i} 13 16 D= Lifs
114 B ' Fa-Ns 3 4y
e ; 30 4 '
- ah . i i
151 lefl - [ 1 1
and .. 5 d 33 22 laas tip.
el (1 =1 2
jth iz H i
Hectocotylu- = 4 P iy t2R
Lesngrth of funnc 5 i 27515
Diameter of Lirgest sucker 1 > i
Distribution.—Japan (Appellof, Joubiny, Straits of Malacea,
Kabusa Islands, Nicobar Islands, Bombay, Ceylon (Goodrich).
Tvfie.—In Zoological Museum, Upsala University, two females.

Polypus fusiformis (Brock).

(hctopus fusiformis, Brock, Zoal. Falireh. V', p. tur, pl. a6, fgs, o anil e
- 2 (18870 ; Octopus pistformis, Hovle, Proe. Royel Mivs, Soe, Edis- e

""-.j hurgie p. 5 | merely listed 7 (15a7}. A

M 22323 Palk Straits south ol India—Two 7.

These are characterized by a very long narrow bodf with

*  extremely narrow neck and prominent eves ; mantle-opening =o
wide that it is visible from above; arms of about five times the
lenath of the body and tapering to very fine points; unhrella
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extending about one-fifth of the length of the arms, and with in-
dication® showing that it was continued on their outer margins ;
funnel long, ednical, and adherent for two-thirds of its length -
furmel organ in bad condition in both specimens ; surface smooth,
except for a few small tubercles, chiefly on the dorsal surface of
the mantle, head and umbrella ; no cirri; colour brownish above,
paler below : dorsal surface with very many minute dark ehro-
matophores, which are fewer, and of a reddish-brown colour, ven-
trally. These seem to agree with Brock’s description very closely,

except that he describes the nmbrella in his specimen to be highest,

ventrally, and prolonged in a well developed swimming membrane
to the poilits of the arms.  In the largest of the present specimens
the umiu’LIJ"l is slightly highest dorsally, and in the other example
it is about I::qurﬂh' developed all round. Brock remarks that this
species ** 1s excellently characterized by the long spindle-shaped
body, which is completely like a Loligo without fins "', and that no
species already described resembles it,

An example of Cisiopus indicus, Gray, in the British Museum,
bears, however, a strong superficial resemblance in colour and
form, but possesses arms seven or eight times the length of the
body, and an umbrella about one-cighth of the arms. As, however,
a careful examination [ails to reveal any trace of pouches between
the arms in the present specimens, I have no doubt that they
belong to the form desecribed by Brock. Steenstrup is verv doubt-
il whether ;1’Ol'l1inm"q two figures of Cisfopus indicus represent
«the same species. ‘' He is disposed to regard the type of Rapp’s
" species as having been a true Ocfopus and for the form with

 pouches between the arms he has adopted the name Cisfopus

hursarius' (Hovle 188ba., p. 19). It seems, therefore, possible
that Brock’s form may be identical with the tvpe of Rapp's
species.

The principal measurements of the present examples are ap-
pended :—

Specimen number .. . iy, DEARR AR A
1. LLNT RIS

End of body 10 mantle-margin 43 43
o By . i 7 L]

Fye to lalnlhr.lh at left siele o S0 40
« right i 1]

Breadth of hnd_'; EX 21
. head 7l 2z 1is

, neck 15 i

154 l;ghl arm ) i 55
. ELT i 5 143

TEEL T A s 125 1560 a

gl e 115 143
t=1 lefr srm 12 151
2L 107 1o
ard . . - 135 137
il ar 125 1lir
Length of funmel o e 2z 1h
Diameter of largest sucker s i 3

Dtstribution.—Amboina, a male presented by the natives.
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. Polypus microphthalmus (Goodrich). .
[0 Fafy .-'ll'-'.l'-'--I."'llll.‘llrfll'l'll'll.fl.f. Croodriely, Trans, Linn, S |-T, VI s 2y e 5

figs. %1 8 (1800),

LRI ]\--\t"l'l-liil'lllh River, Chivagong, Dec., 1a1q (0 O Choadhnrr)
-

Iwis
.

These have a long narrow body with a vet nargower head,
wide mantle-opening placed a little below and in lifte with the eye !
visible from above : eves small : siphon with broad apex extend-

* ing above the eves and Hali-way to uinhrella margin ; free for half
its length; no trace of funnel organ in either, althouzh the
specimens are in very good condition ; arms not very tapering at
the tips, and about twe and a half times the lengtle 6f the body.
Web lowest ventrally, and highest in both at the right side, ex-
tending to about one-third of the length of the arms but not
continued up them. Suckers small and much elevated, very like
Goodrich’s illustration (pl. 5, fig. 83). Surface quitesmooth every-
where. Colour white, speckled with minute, dark-srey or purple-
black, round chromatophores, which are most numercus on the
dorsal surface of head and mantle where they form occasionally
elongate grev smears. Larger chromatophores, measuring about
50 mm., are also present on the mantle and form two rows up each
arm, each spot being placed about 3 mm. apart. These rows are
very ornamental, and are especially distinet on the umbrella region.
The inner surface of web and oral aspect of arms is Spﬂr.‘iﬁ.‘]j:'_
sprinkled with small dots. There is a tendency, especially in the
smaller specimen, to form pockets in the umbrella. These are not
to be compared to the aquiferous pouches of Cislopus indicus, Gray,

. as they are merely tranverse or oblique folds of the web extending
from one arm to the next at about the middle of umbrella. They
are not confined to any particular pair of arms but are most
developed between the laterals, where the vimbrella is widest, and
are scarcely indicated between the ventral pair.

This delicately-pretty species seems to differ from the other
more or less pale and smooth-skinned Polyps of this region chiefly
by its small eyves, wide mantle-opening, and short arms possessing
very prominent suckers and with web not cantinued up them.
Polypus elegans (Brock), P. fusiformis (Brock) and P. prica
(Berrv), are perhaps the nearest to it. )

P, elegans has, however, very prominent eves, a pointed fun-
nel, much longer arms, and chromatophores which ** almost vanish

. iralcohol.”” P. Jusiformis has a narrower body and head, and” -
: s longer arms and web, and P. pricei is of much more delicate
consistency with huge eyes and a longer web.

The principal dimensions are given below : — 2

! Une specimen has the mantle-upening at one side placed as in the type, e, |
at * rather more than halfway from the siphon to the eve.
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Specimen number
L]

Fndd ol body to mantle-muinnn

Hreadth of body
- . hisadd

Exve toumbrella

Lenarth of funnel

L5t right arm

and

s LTS

e

Pramveter of laroesy sacke:

4 ] . e -
Disfribudion. —Port Blair, Andaman Islands.
Fypes—In Indian Musenm, Caleutta, a female.

L ]

Palvons lrevdmunir,

P 187, pho 1 Qi s Hovle, 2o

AR P el Banks

This has & round body with a mediun ventral groove :
apening placed a short distance below and Dbehind the eves®and
extending a little less than hali round the hodv ;

| |-.l_1h. :

]

M

Polypus herdmani, Hoyle.

nearly foar tines the tength of the mantle
ceasing at a short distance from the tip of each arm: umbrella

extending about one-fourth of the leasth of the
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tantle-

arm< stouet and
T2 apparently

arms, continuing

wioderately on their outer margins, lowest dorsally and highest
= between the two ventral pairs; siphon small, not passing the Tevel
of the eve, and reaching nearly half way to the edee of umbrella :
ocellar spots (each consisting of a dark oval patch surrounded by
a narrow lighter colouréd ring) placed about half way between the
eve and the edze of umbrella; numerous elongated warts and
tubercles placed chieily round eves and on dorsal surface of head and

umbrella; inside of umbrella wrinkled but not tubercled.

Colour

grevish-brown, produced by minute brown chromatophores on a
bufi ground ; ventral surface paler and browner,
from the ahove notes that this specimen seems to differ from the
description of the type only in having a somewhat smaller mantle
opening, and that the ocellar spots are placed a little nearer the

umbrella,

tion, many nuchal wrinkles being preseat.
The principal measurements are appended : —

Fnd of body to mantle-margin

> e L S T
Eve 1o umbrella
Sl of hody

i v D
Fat mght arm
Sepd e SR
Bt o o

It will be seen

The latter difference may be accounted for by contrac-

.
o
13
]
5
LF]
5!
mintlated,
31

= b AN theacmz are puch curled up, <o thit measurements can only be resirded

i
A% APpresimae,
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LA

= by mght armi t - O
rst left arm & A 20
anrh = ; - ) a3
| e S 3 o=
Lh T S * mu!.ﬂ ated,
:nglh of funnel st e
l‘h‘nm ster of Lirgest =ucker | i i I
o EVE-Apening ; I
U'L‘I.Tht\- y i 2
Distrifntion —Cevlon (tvpe lucahty] ?annh'w (Hovle),
. r -
Polypus arborescens, Hoyle. -

Palvprs avbo eSS, Haovle, 4"1.1," Pearl Cvster Fish, Gulf of Maraer,
pottg ploo, Beso 8, 0,12 plo 3 (tgog) | Fewne anf® Geoge. Mafdive

Laecaifize drehip.. L1, suppl, 3, peogo1gos) 5 Free, Zeol, Noc, Loiden,
P45 (luoflk
e M =224 Pearl Banks, Cevlon (% Seurdfseell) —One o .

Thi% possesses a round body with a constriction at the neck,
B and a mantle-opening placed about hallway betiveen the eye,
‘and®an unusually broad siphon ; the latter has a blunt apex, and
" reaches nearly halfway to the margin of umbrella. The arms are
~ about three times the lengih of the mantle, and are bent back
over the bodv revealing that the first four suckers on each arm
‘are placed smgly, and that alt have the eighth, ninth and tenth
- suckers enlarged. Umbrella lowest dorsally, extending about eng- 1
‘*ﬁ‘ﬁi«d of the length of the arms, and continued on their outers
Z_"‘“_'“- margins. ‘Terminal organ of hectocotylized arm very small. :
'r“Colaug of body grey with dark lines: arms reddish with light
s coloured patches, each of which is the seat’of a cirrus.  Cirri very
ns even on the ventral surface, many bemg much branched
: d measuring 2 mm. in length.
~ “The pn’“:mnai measuteme,f.tts are appendeﬂ —
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M =123« Investigator ' station 370 S=5-1905, Persion Gulf, 287 50 N,
oot 1 K., 25 fathoms—0One £, .
Al Sigped Investigator * station 300 ¢ 2o-xii=-1g05, Arabuin Sea, 137 300
N.o47" a2 KL zo athoms—Two . k)
- M oMt Slavestigator | station 40y 22-tv-1gez, S.of Ceylon, 67 27 307

N 81% 2" K., 52-68 fathoms—One §.

These agree very closely with Berry’s full description and
excellent figures. All are characterized by a soft body ; very large
eves with 3mall openings, stout arms of about two and a half
times the length of the mantle: a semitransparent umbrella ex-
tending about aqually (slizhély less between ventral pair) on all
the arms= Egr from one-third to nearly one half of their length, and
continued along their outer margins in membranous expansions ;
a very small mantle-opening ; and funnel organ of two V-shaped

pads,
- The tip of the hectocotylized arm is stoul and broad, and
. the usual transverse grooves are very obscure in two examples,

and absent in the third.
The male specimens show no special enlargement of the
suckers. The ventral mantle is divided by an incipient groove
-

i1 one specimen only.

In three examples the funnel is free for the anterior third, or ‘q‘<
less, of its length, in the other it is totally fused to the head. The
latter specimen is from comparatively shallow water, but the fused
funnel, when opened, disclosed the same peculiar type of organ
and the specimen did not appear to differ from the rest in any
other character. Two examples exhibit clearly two cirri near each
eye, one being placed above and the other below its dorsal edge.
The sculpture and coloyring are very striking ; each of the numer-
ous tubercles is surrounded by a dotted circle of minute reddish-

brown chromatophores, producing a somegwhat star-like, or white- 5
spotted pattern. The tubercles are sometimes continued on the
ventral surface, and a few may be observed on the inner dorsal
surface of the umbrella. In two specimens the dorsal chromato-
phores are so dense as to present a purple-red tone, and the lower
surface appear much paler by contrast,
: Three of Berry’s specimens were taken at 257-460 fathoms,
and the remaining one off the Hawaiian Islands, depth unknown.
The present examples show that the species does not restrict its
range to deep water.
. The principal measurements are appended :—
Specimen number e CHIEEARR RITARaE CA[Eaas. MoRLa
- m. mem. o LITATETS mim.
o End of body to mantle-margin it 3 25 S e
IS P T s 4 44 38 £ 3
Eye to umbrella £ J 21 3t \. ——
Breadih of body 25 0 20 45
r . head 20 24 ] 20
4 st right arm . 05 | 637 aly
ond i i is : Fif] ] .
Rrd i v 43 bor 15 ek
LSy - e ; r o

I I gour=e of regeneration.
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Specimen numbes v M RARS AT Mbas BT ONLEE ON| ALed
TETEY, TN, NIEN, L i,

15t left arm : i 82 « 00 g1

SHO = fu i b5 10

geles s I Ee) il o

bl o 85 il 03

Hectocotylus B o 7 5

Diameter of largest sucke . : - 150 2

Distribution.—In the archibenthal region of the Hawaiian

Islands,
Type.—In U. 3. National Museym. an adult male.

- I . =
Polypus pricei, Berry.
(Pl. XXIII, figs. 7-8). .
Polypus pricei, Berry, Proc. dead. Naf. Sci. Phil., pp. 73-5 (1013) ; "
Lolypus juv., Berry, University off Californin Publications in Zool.,

VI, p. 303,304 (1011,
M B13RAL ¢ Investigator ' station 300 : 1o-iv-1goh, Arabian Sea, 24° 45"
M., 63" 50" 15" E., 544 fathoms—Thres 2. f
This species possesses the delicate and fragile appearance of
a pelagic organism, and is so transzparent that the venous system
can be distinctly traced, without a lens, all about the head and
up each arm. The body is soft and elongate, and the head is
occupied by large prominent eyes. The arms are two and a half
times the length of the body, and have small but very prominetlt
suckers placed rather far apart ; none are specially enlarged. The'
hyaline umbrella attains more than one-third of the length of the
arms, continues a little on their outer masgins, and is slightly less
between the ventral pair. DBerry describes the umbrella as ex-
tending about equally ketween all thearms for ** perhapsa twelfth
of their length” His specimens were, however, all taken from
the stomach of a salmon and it seems reasonable to suppose that
the f[ragile membrane constituting the umbrella might easily
suffer injury under such conditions. The mantle opens just below
the eye. The funnzl has an unusually broad apex, and the funnel
organ is so peculiar that two specimens were examined, and both
were found to agree exactly. The median organ consists of two
very small, oblong, widely-spaced pads, placéd rather near the
anterior margin of the funnel, and single lateral pads of similar
shape and size are also present. In the smallest specimen the -
median pads measure about 1'50 mm. in length, and the space
bgtween them is about 3 mm. Owing to the condition of Berry's
specimens, he was unable to give a drawing of the funnel organs
which is therefore given here (pl. xxiii, fig. 8). The hectocotylus
{not observed in the type) is also figured (pl. xxiii, fiz. 7). The ter-
minal organ is small, and the usual transverse furrows are faintly
marked in the largest specimen, and almost invisible in the others;

I In course of regeneration.
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the sperm canal is moderately defined. All the examples have a
perfectly smooth surface and are pale buff in colour with minute
yellow-bhrown chfomatophores, interspersed with a few lareer ones.
** The two alternating longitudinal rows of large light-coloured
chromatophores "' described by Berry as decorating the outer
surface of each arm are very conspicyous in the present specimens
in parts where the outer skin has been rubbed off,

Some méasurements of the largest and smallest examples are
appended :—

Specimen nmunbai e e o QDI Erasm B EAAN =
® M. M.
End l.'lllL |.1.‘r|:=_'_;' Lo mw: |I.'I!-|:-||.'|.|I'_~_-;':|I'| 25 20
e B e o 34 27
Eye to umbrella - ; 28 13
Breadih of body 0 13
i £ .+ head 14 o
ist right arm 70 %4
2 04 53
3rd 1 20,
e 71 47
ist lefl 70 48 less tip.
2nd

L 72 40 =
Spd e L 70 mumzilated, = <
L A ; ! 05 47
Hectocotylus i

+50 1'75
L'_‘II;:t]I of Tunnel

Diameter of largest sucker
Diameter of eye

} 12

1 '?E

- i 3

«  Distribution.—Of Point Pinos, Monterey Bay, California:

four specimens from the stomach of a salmon (Quchorhynchus
éschawytscha), Santa Catalina Island, California.

Type—~In the Stanlord University Collections, four female
specimens,

Polypus sp.

M 223t Locality lost—Qne 2,

This would appear to have been preserved in aleohol for a '
long period, all trace of chromatophores having faded, leaving the
specimen of a uniform dull pale-green colour. Body ovoid, firm,
much wrinkled, but appearing to polsess many tubercles on the
dorsal surface and to be smooth below. A narrow fold of skin,
more developed laterally than posteriorly, divides the dorsal from |
the ventral region. Hoyle (1886, p, 89) says with regard to a
similar character in P, australis: *' It is doubtful what value |
‘" is to be attached to the raised ridge mentioned above; it is to
.*  beseen in other species under certain conditions, possibly dife
“either to different modes of preservation or to varying states \_«
** of contraction ; nevertheless, in the majority of formsit is never
“ observed, and I am thercfore inclined to attribute to it a
** certain systematie importance.”
This example does not, however, agree with any of the
, Species hitherto described as possessing a carinated membrane. |
The hedd is a little narrower than the body and there is a large
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conical cirrus on the posterior dorsal edge of each eye, with a
smaller cirrus at the anteriog dorsal edge. No nuchal mnntrmlmu
eyes not prominent. Arms about twice the len=th of the body,
thick and muscular, tapering to fine points. Umbrella hxghest
laterally, extending nmrh one-third of the length of the arms,
measuring 80 mm, between the dorsal and 7o mm. between the
ventral pair; continued ol outer marging of arms. Mantle-
opening placed nearly at the ventral ec Ige of eye and but little
below it. Siphon conical, about half of its huwth projecting above
level of eves: funnel,organ W-shaped, the median pads being
very wide and touching one another throughout mosf of their
length ; the lines forming the commencement and end 8f the ““ W "
meet in a point and all the other angles are rounded.,

In the short arms, ocular cirri, and the deep Hconp out occur
ring on the umbrella margin between dorsal arms, this resembles
P. rugosus. It differs, Ima-.wu in the long narrow body aad the
brmcl funnel ergan to the spec cimens referred to P. rugnsus in the
preserlt paper. Compared with an example of P.wilgaris from
Plymouth !, this has a longer and narrower body a wider mantle
offening, Ia"w:r suckers, a higher umbrella dorsally, and a blunter
apex to the ql]ﬂmn - the latter also reaches higher above the eye
than in P. vulzaris. The ventral mantle in the Plymouth specimen
measures 85 mm. in length and 84 mm. in breadrh, and the dis-
tance from the end of the body to the eye is 100 mm.

The principal measurements of the specimen M *37* are, as

follows :— .

THin.
End of body 1o meanle-mirgin 128
U T ET) W BYE . % 140
Eye Lo umbrella 7 : 58
Breadih of body 80
o head i 07

15t right arm : .. mutilated.
1y T L i 287
grd . ; ey 270
g - s 278

15t left _ .. mutilated.
anad: ., - . m
b by = = 7
4tf: R e : - I
Diameter of largest sucker i & 16
e EYE= CIPE’HIFII{ V]
L ::nn'th of funnel 55

H-ﬂ'..“?.dth af funnel at apex 9 11 o
s . Polypus sp. -

M &5 [lakarni, Ramnad District, Gu!i of Manaar, South India, from *

nural recls, Feb, 1913 (5 I Kemp)—One 2.

This is too small to determine with certainty. It is charac-

terized by an nblang body ; very pmminent eyes, each having a

i t Kindly forwarded h}f the Marine Biological Laboratory, Plymouth, Mav,
1914

i

.
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large four-lobed cirrus at the centre of its dorsal edge: arms
about thrée times the length of the anantle; umbrelln about a
quarter the length of the arms, a little higher laterully, about
equal ‘elsewhere, not continued on outer margins of arms : mantle.
opening placed just behind, and on a level with, the posterior end
of the eye; siphon reaching about half, way to the edge of umbrella.
Colour above greyish, produced by minute red-brown chromato-
phores closely sprinkled on a buff ground; paler below, with
fewer and larger chromatophores. On the outer surface of each
arm there is a row of four to six large dark ¢hromatophores which
cease at abwout the edge of the umbrella, or, more rarely, a little
above it. Numerous small pointed tubercles are scattered over
the dorsal surface. The ventral mantle is smooth except for a
median groove, Compared with the descriptions of Hoyle, Wiilker
and Berry of young specimens of this genus, the present example
seems to be nearest to Polypus H. (Hovle, 1904, 1. Ig97) and
Polypus M, (Hoyle, 1907, p. 455).

The principal measurements are appended :—

THLIRD.,
End of body to mantle-margin 5 4
i ar Ak BYE (]
Eye to umbrella 4
Breadih of body 4
i +» head & 5
15t right arm 10
el mutilated.
3rd ,, . , 1y
B T . £ 158
st left ., 17
s B 2 20
s et . ; 17
AThi v ok I 14
-
Polypus sp.
M 2589 Investigator ' station 557 1-xi-1913, Port Maria, Elphinsione

L, 12% 23" 15" N., 98° 2' 0" K., shore collecting—One ¢,

This young example does not seem to agree with the charac-
ters of any of the described species, and the comparison is rendered
more difficult by the mutilation of the wventral arms which are
represented only by.stumps with the first two suckers, and as a
consequence of this much of the umbrella is also absent. The
principal characters are : elongate body : prominent eyes: arins
two and a half times the length of the mantle, with large suckers,
the first four being placed singly : umbrella (where present) about
one-fifth the length of the arms, continued conspicuously on the
outer margins of the arms almost to the extremity : mantle-opening
at ventral edge of eye; siphon somewhat pointed and reaching
above arm reots, siphonal organ probably W-shaped but is not in
good condition ; dorsal surface, and inside of umbrella between
dorsal arms, much wrinkled and with many small tubercles, the
latfer becoming less numerous on the mantle which has a smooth
ventral Surface without a median groove, only a few elongate
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wrinkles being present, Ocular cirri not apparent. Colour buff
with numerous minute dark chromatophores which afe equally
small, but much fewer, ventrally, This apprdaches P. rugosus
more than any other species in the collection, but the' eye,
in the examples which have heen referred in the present list to
that species is lower in reggrd to the position of the siphon than
it is in M 22 and this would seem to be a character less depen-
dent on modes of preservation than such differenges as the clongate
shape of the body and the absence of ocular cirri.

The principal measurements are appended :+-

SiHiin.

Ened of bocky 1o mamde-marsm i T
s e T
Eye to umbrella : . 0
Breadth of bady 12
4 head ; - 12
15t right arm 30
and ., e
cand ©. 47

i s miutilated
st left arm >, 38

. Yt e 45
ard . pe RO
U e mutilated.
Length ot funnel 6

Diameter of largest sucker : B

Eledonella diaphana (Hoyle).

Fapetelia diaphaia, Hoyle, Déagnases, 1, p. 2323 Prelim. Rep I, p.
108 (1885); Eledonella dinphana, Hoyle, ' Challenger’ Rep, XV
(Cephlopoda), pp. 187-8, pl. 9, figs. 36 (1836) ; Bull. Mus. Comp.
Zool,, XLIL, No. 1, p. 22, pl. 5, fig. 11 (1904) ; Joubin, Res. Camep.
Sei. Monace, XVIL, pp. 37 30, pl. 2. figs. 5-7 (1gon); €. R, dead.
Paris, XXXV, p. 101 {1003):

M 1221 ¢ [nvestigator ' station 273 ¢ 27-xii-1g00, Laccadive Sea, 13° 47
N. 73° 44" 45" E., 823-870 [athoms—One.

M LEEL Y [nvestigator © station 315 @ 12Z-iv-1003, S. of Andaman Islands,
1o® 6" N., 922 2¢" E.. 705 fathoms—One.

Specimen M %" agrees closely with Hoyle’s description of the
type and it is interesting te note that some of the suckers have a
circular opening and others the quadrangular, or triangular form
which Hoyle thought was probably due to shrinking. The siphon
extends two-thirds of the distance to the umbrella margin and its
organ is a A-shaped pad. The third arms are nearly as long as’
the mantle. Colour pale with red-brown spots.

«  Specimen M V" differs a little from the type but agrees very
closely with the illustrations and measurements of an almaost
similar sized specimen referred by Joubin (1gor) to this species.
The arms and siphon are shorter and the umbrella higher than in
the type. The latter is highest between the dorsal arms, extend-
ing to two-thirds of their length, and attains about half the length
of the other arms. The mantle extends 6 mm. below and 7 mm.
at either side of the visceral sac. About eighteen suckers are e
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present oy the loogest arm, Neither specimen shows any trace

ol a hectocotylus. -
The principal measurements are appended:— X
Specimen numbes b MR A3
i .
End of body to dorsal mamie-margin 33 23
0 T 3y BN g a0 i'?
Eye *umbgella 7 [}
Bircadih of lods 2z 2
; headd ) iz 2
length of o T . 7 ]
. oo siphon = : 10 5
15t rigtht arm mutilated. ea.7
amd 19! o1l
1rd . 201  mutilated
4ihy 23 0
5 151 lefi 20 g
and 12 mutilated
3rid 1t ! 14
i 21 0,

Distribution’—North of Papua(Hovle, 1836) ; Between Madeira
and Morocco (Joubin, 19o1);: Tropical Pacific (Hovle, 1904) : Off
Cape Verde { foubin. 1903).

Eledonella sp

M 228 Arabian Sea, 047 fathoms—One,
M 2322 ¢ Tnvestipator ' station 303 : 21-x-1011, Bay of Bengal, 7° 21 6
N, 857 715" E., net at quo [athoms, scundings zono fathoms—0ne.
M A2 fnvestigator ' station 462a : 20-iv-1012, Bay of Bengal, o &
M., B7% 258’ K., 475 fathoms—One.

Specimen M *i* consists of fragments of a very large example,
The siphon, which has a A-shaped organ, measures 15 mm. in
length and 6 mm, at the apex which is flattened. None of the
arms shows any sign of a hectocotylus, and as they are all detached
from the body their order cannot be ascertained. The shortest
measures oo mm. in length and possesses thirteen suckers
arranged singly, but unequal gaps and fibres ef muscle show that
many suckers are missing, The six largest arc placed on the
distal half and measure nearly 5 mih, in diameter by 5 mm. in
height ; the most (Hstal sucker measures 1’25 mm, in diameter and
the final 8 mm. of arm is devoid of suckers. All are shaped as
«described by Hoyle for E. diaphana and have a quadrangular
opening caused by four rounded lips folded towards each other as
in Berry's figure of a single sucker of E. heathi, Berry (1912, pl,

.o 33, fig. 3). The longest arm measures 171 mm. and has eleven
suckers, the largest measuring 7 mm. in diameter at the base. 15
The other arms measure 160 mm., 167 mm,, I35 mm., 130 mm,,
125 mm,, and 116 mm. in length. The mantle is denuded of
epidermis, but the arms are pale buff with brown spots, and such
of the animal as is present possesses the delicate hyaline consis-

e e e e e — ——— - e i a——— —
L L]

1l.esstip.
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teney of the specimens referred to [, diaphana.  Specimen M ™'
is very young having a mantle-length of only 5 mm., Yhe pallial
apening is very wide and the eves large: the siphon extends hall
way to the umbrella margin, The arms are all mutilated.* The
umbrelln reaches to about the third sucker on the dorsal arms
and is much shorter ventrally., Colour pale with a few reddish-
brown chromatopliores. This and the f[ollowing have been pre-
served in formalin. Specimen M *%** has a mantle of 8 mm. The
third arms are the lonzest, and the siphon extends two-thirds
of the distance to the sumbrella mangin,  Coloyr as in specimen
M 21, Probably these specimens are referrable to E, diaphana
-

Family SEPIOLIDAE, N
Inioteuthis japonica, Vernll, .
fniotenthis japenioa, Vernll, Kep. U 5. Fish, Conom., p 417, footaole
(1881); Joubin, Bull. See. £ Frauce, XKLL p, 101 (1897} Berry,
Proe. Aead. Nut, Sei. PRil.. pp. 4o5-8, pl. 5, iig. 5 (1912a).
5 M 00188 Pore. Blair. Andaman lslands (8 W, Kempil—Two 9, one

young.

The two smallest of these specimens have a mantle-length of
5 and g mm.

The largest female, compared with a male of I. inaculosa,
Goodrich, of similar mantle-length, shows that /. japonica has the
nuchal commissure narrower than the length of the fin at inser-
tion, while in [ maculosa these measurements are about equal.

The latter has a unifarm'l}-' narrower body, shorter, rounder
fins, and larger siphon than /. japonicas The bell-shaped mantle
of the latter is verv marked in the large female, when viewed
ventrally. .

In I. maculosa the chromatophores form large, dark-brown
spots and blotches all over the body and arms, except the siphon
and lower surface of fins.

In [. japonice they form very minute bluish-red dots which
Liecome larger on the head, and the ventral surface of the fins and
siphon is freckled with orgnge dots. A note on the label states
that the specimens were bright yellow when alive. These three
specimens of I. japonica are all a little confracted, and seem to
have a thicker skin and harder body than 7. maculosa, but these
differences may be due to varying modes of preservation. L}

The valve in the siphon is much longer in the example ex-

amined than insthat of 1. maculosa. .
The measurements of this large female are appended :—
Spocimen number : I A0g8s
- T,
End of body to mantle-margin . 13
Breadth of : siiidd
™ & hﬁﬂg * It
Nuchal commissure ro sl - o
Fin length at insertion Y ", .
L]
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apecimen numbe d M 1007 5
3 . .

st rigrht aren = ; : g

. 2nd . ; 4 . P
S e 0
ik . i 8
Tentach : R
Cluh .

|
Distribition.—Japan.
Type.—Cat. No. 9,630 (part) Vale University Museum, a male.

w - L ]
*« Inioteuthis maculosa, Goodrich.
frmotenthns macalosy, Goodreich, Traes. L. Soe . V1 pp 2=, ploi,

figrs. 1% i 1506).

M ":I:' Pun Beach, Orissa oast (K. E. -".-."'-':".-."_:-— One :-:j-.
M A0S« Investigator | station 536

India—0ne ¥ .

i off Burma Coast, Marine Survey o

The hectocotylus in the male specimen closely redembles
Joubin's (1897, p. 101) description of the modified arm in [. japo.

nica, VIL, 2¢g., " Une membrane demi-circulaire, en forme de’C,

entoure un tubercule median,’’ ""<
Such of the tentacular rings as are in a favourable position

for examination show ten or eleven blunt teeth which seem to

L
extend round the entire ring. What appear to be papillae are also
present in the guise of small, pointed between-teeth.
« Some of the difierences between this species and the lasi
mentioned have been already pointed out.
The principal measurenients ate appended :—
Specimen numbe M *330 M RRL .
- mim. mim.
End of bﬂd}' Lo mantle-tmargin 13 b I

Breadih of bady 1o 7

" ++ hea : 0 6
Nuchal commissure .50 3
Length of fin at inserion 350 250
Breadih across fins 15 10
15t right arm ; 13 5
nd " . e A0 7
and S Gy TS 7
R e 12 cit, b
Tentacle o 0 12
Club b < i 3

Distribution.—Andamans ; Persian Guli,
« Type—In Indian Museum, Caleutta, two females,

Euprymna morsei (Verrill), Steenstrup. «

Intotenthis morsei, Verrill, Rep. U, S. Fish Comm., p. 417, footnote
(1881); Joubin, Bull. Soc. Zool. France, XXII, p. 102 (1897); 7 Sepiola
dursa, Pleffer, Abh. Naturw. Ver. Hambuve, V11, p. 6, g, 6 (1884) ;
Euprymna worser, Steenstrup, Uvers, K. L), Vidensk. Selsk, Forl., p.

5 o A0 ﬁlgg?]': Hoyle, Bull. Mus. Comp. Zool., XLI1I, p. 26 (1904) ;
Wilker, Abk . 11, K1, d. k. Ak, Wiss., 111 Suppl.-Bd.. 1 Abh., pp. 0
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etey, plo 1, Bg. g pl. 3, Ges. 23, 245 ple 4, g 40 (1910) ;. Berry, Proe.
Acad, Nat. Sei. Plial, ppe 408-14, pl- 6, fig. 1 (1912a). 2

M AR N_'I..'.'inb_','ini By, Bunma: 28-viti-1911, § fathDms=One ¥
M =21ae Andamans—One £. 1800, r
M 2324 Persian Gulf {Townsend)—One 7

M ssa® Hongkong (K. Hungesfordi—0ne §.

Berry states that the umbrella is “‘ lacking or at best rudi-
mentary between the dorsal arms” In the present apecimens a
delicate web extends to the third or fifth sucker between these
arms. The hectocotylus in both magles agrees with Berry's des-
cription. In specimen M 28 enlarged suckers appear onethe third
and fourth right arms, and in specimen M 2420 on the %hird right
and fourth left. Manwy suckers are missing from the other arms of
both specimens. The enlarged suckers occur on tfie two ventral
rows as noted by Berry. The principal measurements are appen-
ded :(—

S]H_'r'r:lm-u naim bz Al RRAD Al BLog M "”.I‘ 5 M5 v
5 1R i M. i
.
Fnd ot ||ni!} to web between dorsal arins L | 24 ] ey
- B e e ey MARtleemarein o 14 13 Ly
Freadth of body i 15 . 1o LETE
nuchal commissure 5 ] 5 T
. head 12 I 11 LY
: v fins 24 2 3 it
istoright arm . mutilated. 15 mutilated. 14
znd o, 17 1) - i5
e B 15 17 1
4th i A 14 i = 14
15t leh 1z iz y 11
and |, : I 1) Iz mutilated.
g . 14 il il
gth 13 i5 1z
Tentacle . o i 4 1y 27
Club 6 s : 5

Distribution.— Japan, Philippines (Joubin), Formosa, Hong
Kong, Andamans, Gulf of Manaar, Maldive Archipelago.
Tvpe.—Cat. No. 9.638, Yale University Museum, a female.

Family "SEPIOLIDAE.

M sla - Investipator’ station 383: 23=xi-1908, off Burma, 177 8 N,
g4 8" E., 517 fathoms—One 2.

This is in such bad condition that it is not possible to say if

a nuchal commissure was present or if the species was provided

with a pen,

The mantle is bell shaped, and the lacerated tins appear to
have been attached at about the middle portion. The funnel is
long and its organ consists of two elongate somewhat pyriform
pads, the narrowest part in each being placed anteriorly. Each
pad is 10 mm. by 4 mm. in breadth, Eves very large, First
pair of arms the shortest, the others semi-equal. ‘The suck::rs are
missing but their bases show that they were placed in two rows.
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The club suckers are very minute and possess u smooth ring ;
they are placed in about eight rows at the centre of the club.
The epidermis is wanting in many parts butl the celour seems to
have been buff covered very densely with purple or black
chromatophores, which are present on both sides of the fins also
Such of the surface as is entire seems to be smooth.

The prineipal measurements are given below:

.

Eondd ol i!l'l]_‘.' o ventral mantle-margin 35
Breadih of body i e fets Bt
[mqm of “fin - 21 L]
i)h.-.dl'l " th
Dinmeter of LY - e 1 5
o oye-ope I}!I1‘i, 4 a5
1=t riglh arm e
el 4
174 N - 37
4th 4 a3
15t left 24}
2nd : r
sed i 13
Ath e z

Tentacle o 1 50 -
Club _ 12 M,((
Family LOLIGINIDAE, '
Loligo indica, Pleffer.
(Pl. XXIII, fig. g; pl. XXIV, Ag. 11.)

Lubiga tndica, Pleffer, Abk. Naturw, Vey. Hamburg, VI, p. g, hgs 3
3 U‘-‘.H_;} I-Icu}lr. * Challenger' Rep.. XV (Cephalopada), pp. 150- ;r
]-"'| 26, s, 1-10 $1886) ; Goodrich, Trawus. Lina Soec. ¥Y1opag, ple 2
figrs. zo- 2'1-.]‘\1'1(1.-

- TN,

M 227 Cochin (&, Dayj: 20-vi-1857;—0ne ¢ Aantle-length a5

Al %3+ Penang, Malay Peninsula (Dr, Stolicska)

—0One 4 73
M 12t Akyab, Burma (W, Dedgson)—Une a : R
M oa2s% Puri. Orissa Coast (8. 1V, Rampi— .
. One 9 = A
M Aeder OfF Puri Coast, 1008, trawler * Gelden
Crown ', Bengal Fish, Dept. * —Three & H3-187
M =nes-es Cuchin (F. Day): 2b-vi-1877—T'wo o s f5-77
One ¢ “ )
A el Akyab, Burma { W Dodgson)—One © . 74
M osanet Madeas, parchased —Three d 2 1504
Three < = {5-H3
A HhAgsh0 - Investigator | station 481 z25-20-x1i
g1z, Mergui Harbour, 7 fathoms—Two g s
Cne § 4 58 \1
M 2  Investigator =LFlllﬁl1 522 . z-iii- 113 3 Z
\I.,r ui Archipelago, 127 35 15 "N, 087 16 1 .
5 hgnnms —0One 2 i 4k
A =388 Adtlamans (7. Wood Masen)—Two d - 72-77 s
Two @ y 72-8u
: —— - . -
o lass tp.
-
-
L]
-
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mm.
.
siiktl Pun Beach (1)-sBighteen yvoung  Mantle-length rz-20
. - ; E

M fassseon Puri, Orissa Coast (M 2 o

R E. L) —Five & 13-4
Four ¢ i7-08
M osEesit Pyei Beach (A, . Gresely)= \
. Three & - 10=77
Two § 75
T M i Payy Beach (€. Paiva), 23-ili-1go8 . 3
—One g2
o e ito
L] L -
M 2218 Purd Beach, Orissa Coast (7. Caunfer) =
31=-1-1G00 —One L] 13
M Anamns Varkulay, Travancore (V. Awwan-
dale}: 1o-xi-1goo —One o i 220
Two § g3-114
Y| '-_.'I':: Rarvachi (W. [\ ‘:I-"'*""""'-"{_'-;"-'_{.-}n':' l";- 15 "
M 2220 Gangs Vizagapatam District,
Madras Coast ti Ram) —Qne ¢ o1
= 7 Small specimen in bad condition.

M 2204 Akyab, Burma (£, . Burkill)—-0One ¢ 2 72
= M iared (Off Gopalpore, trawler ' Geldes
Crozpre ', Bengal Fish, Dept., 23-27-1x-1900—

Three ¢ 78

120

44

M sasn Of Eastern Channel, m, of R, Hughly,
trawler ' Golden Crown', xi-190g, Bengal
Fish, Dept. —Two g7-148

M ReRspood i |nyestigator ' station 505 and 567 "
13-21-%i-1913, 11% 54" 00” M., 08% 19’ 00" K,
-7 fathoms —Hive 4 : 25-85
Tao 7 33-43
1.¥) Three young 10-12
M ocatiois - fpvestifator | station 5753 2o-xii-
tg1z, Off entrance to Mergui Harbour, S,
Burma, j-fathoms (1) Six young ; H-0
M earlae O Investipator | station 500 : 8:9-i-
" 1913, Mergui Archipelago 137 5 15" N, 977
53" K., about 30 fathoms —One & e 17
Two ¢ 72-Bo
M ronozpoui Im'._--.-tiq' Lor , station 504 20-30-
xi-1013, 117 52° 10" M., 8" 18" 40" K., 5 [athoms
-—-Thirt}r-six O = =t 1o-21
Thirty-two @ i b= 103
M iy Off Gopalpore, 3o-38 fathoms, Bay of it

Bengal, rawler * Goldes Crowon’, Bengal Fish,
Dept., Dec,, 1g9og —One g : I 1

* ‘These twenty-five records of seventy males and sixtjr-twn' -
females show that the present species occurs all round the coast
of India from Karachi to the mouth of the River Hughli, and also
off the Burmese coast and Andaman Islands. The length and
hreadth of the fins with regard to the length of the mantle exhibits
a certain amount of individual variation, but, except in the case
of several small females in the haul M *"*%*"*? which showed much
wider fins than males of the same size, there seems to *he o
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marked difference as regards this between the sexes, The small
specimens M Y " possess a fin measuring one-third of the length
of the mantle and resemble the useful illustration of Hovle (L ¢,
p. 156, text-fig.). Sixteen males {rom various hauls, with mantle
length of 2r-g7 mm., possess a fin measuring about half the length
of the mantle, and the same propogtion is shown by eleven females
with mantie of 16-120 mm. In three females with mantle of 63-
75 mm. the fin does not attain guite hali the length of the mantle
and in two others with mantle of 30-42 mumn. the fin measures two-

thirds of the mantle. The-largest sized epecimens of both sexes,

possess # fin measuring more than half and less than one-third of
the mantle.

The rings of the arm suckers in the young specimens M 243
show five to eight teeth, and some large tentacle rings possess
sixteen to nineteen teeth round the ring; suckers oeccur on the
buccal membrane but there is no trace of a hectocotylus.

Large males, frequently, but not always, have the largest
rings of the lateral arms larger than the largest rings of the club,
In females these rings are almost always either slightly or much
smaller than the largest rings of the club, and as a consequence
of this they have fewer teeth on the lateral arm rings than the
male owing to the smaller size of the ring. Thus a male with
mantle of 75 mm. possesses ten or eleven teeth on the lateral
rings, and not more than six on the dorsal and ventral arms, and

.2 female with mantle of 72 mm. does not possess more than six
teeth on the lareest arm suckers. The number of teeth on the
largest tentacle rings does not appear to increase after a certain
mantle-length has beerr attained. Thus a male and female with
mantle-length of 77 mm. possess seventeen to twenty teeth on the
largest rings, and the same number is shoWn by two females with
mantle ol 120-134 mm,

The number of suckers on the different angles of the buccal
membrane varies [rom one or two to three, four or six. Five
to nine blunt teeth are present on the ring, part of which is
always smooth. In large females a tubercle is placed at the base
between the ventral angles. TIn the small specimens M f0dngons
the nidamental glands are barely perceptible in females with a
mantle-length of 10-15 mm. The smallest sexually distinet

. males have a mantle of 16 mm. Young specimens of both sexes

have much fewer cliromatophores, but examples with a mantle-
length up to about 37 mm. seem always to show two wvery

® conspicuous clusters of dark chromatophores oif the dorsal surface
of the head, giving each little creature a superficial appearance of
having two eves on the back of its head as well as the real
laterally-placed eyes.

As regards amatomy the specimens M "*'}-* were examined
and nothing was discovered that is not usual in the genus. The

female specimen had the ovary tightly packed with eggs—the
bilobéd nidamental gland measured 24 ¥ 11 mm. The radula
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ipl. xxiv, fig. 11) closely resembles that of L. pealid, Verri]l (1882,
pl. xxviii, figs. 6-8). The frontal lamina of the upper mandible (pl.
xxiii, fig. 9) curves more upwards than in that species and the
posterior end of the palatine lamina has a median indentation.
The lower mandible (pl. xxiii, fiz. 9) has the notch near the ros-
trum less marked than in L. pealii and the lower edge of the
gular lamina is indented.

Distrebufion. —Indo-Malavan Region, .
Type.—In Hambure Museum.
- - -
Loligo spectrum, Pfelfer. - .
Loligo spectrum, Pleffer, Abl. Natwrw, Ver. Haomburg, V1L pp. 5-0
figrs. 5, Sa (15854). #
M 228 Arakan coast, rawler * Gofden Croww ', Bengal Fish., Dept,
—One .

The long, slender body readily distinzuishes this speecies from
L. indica® Order of arms 3, 4, 2, 1. Rings of arm suckers usually
with eight teeth (sometimes seven or nine) on the distal margin,
and the rest of ring smooth. At the base and distal portion of
each arm the teeth are short, broad and blunt, elsewhere they are
rather narrow, pointed and slightly curved. Distal rings often
have only four to six teeth, and a sucker at the base of the fourth
right arm has eleven teeth. Sixteen rows of suckers occur on the
proximal part of the hectocotylized arm, the two pairs immediate-
ly preceding the papillae being placed on long stalks. Pleffer
describes the tentacular rings as possessing forty teeth. Thirty-
one is the largest number I could find on any tentacular ring, but
this specimen is considerably smaller than the type which has a
mantle-length of 284 mm. A marginal sucker, intermediate in
size between the large and the distal club suckers, possesses
eight pointed teeth separated by the width of the base of a tooth,
and covering the distal hall of the ring. Suckers are present on
the buecal membrane which is seven-angled,

The principal measurements are appended :(—

mnm.

End of body 1o dorsal mantle-margin 155

Length of tin d L0

Breadth of fins iz

tst right arm 28

and G e : 30
ARk G mutilated.,

il 45

st left . 33

. ands . 38

el e vy 45

s T . R € |

Length of tentacte ; g

e b o - : 33

Diameter of largest tentacular ring = 2’50

(2] i " arm LA 4 - -

Distributian.—Marquesas. i

Type—~In Hamburg Museum, three males.
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. Laligo ap. 1. %
M-23a and M 2538 Madras, " purchased, ;
ao-iv-1877 —Two 4 Mantle-length 120-135 -

M 22387 Pamban, Ramnad Distriet, Gull of
Manaar, from weeds, 0.2 fathoms, 24-iii-1913
(5. W, Kemp) —Two . 1
M E22f%  Ilakarai, Ramnad Dstrict, South
Indiz, from weeds, o-2 fathoms, 16-ii-1913
(5 W, Kemp) —0ne ' 7
M B3R Tnvesti r;-:awr' station 555 :f 13-x1-
1013, 11957 30" M., 057 19’ co" K., 7 fathoms
3 1°57°3 95 i o . s L
Spelisens M "I and M ** resemble L, indica in their shape
and colour, and in the size and arrangement of the suckers on
club, arms and buceal membirane : as, however, the horny rings

of all the suckers are missing it is not possible to determine the
species with certainty,

Loliolus investigatoris, Goodricl,

L]
Loliolus, investigatoris, Goodrich, Trans. Ling, Soc. VI, pps 8=y, pl. 2,
figs. 20-37 {.é’;'é}. . :

.
M 823 Penang (D, Stolicska) —One @ Mantle-length 43
M 13% Sandheads, River Huoghli (6. Lord)— - .
One g o e
M EA4TR Pyr, Orissa Coast | (5, W Kemp)—
Twa & & 4534

M E888 Investigator ', Mouth of Tavoy River,
2B-vil-10911 —One & = 5
M mae2 [, 5, E. of 5. Moscos 1. Marine Sur-
vey of India —One & ; 18
M BB Investipator ' station 481 ¢ 25-26-xi1-
g1z, Mergui Hatbour, 7 fathoms— One o

=" 3.!:].': :"|'.=‘—
M Hiszay Meowh of River Hughli (Capt, i, - LA U
Munro) —I"n_‘:r d ) 3:_-_5}5 ;- #..:
et . One g M s
M B2 Puri Beach, 1-2-1-1900 (N Annandale) i & s g AT
ot —One o o» T Ak
M 2200 Puri, Orissa Coast, 18-19-i-1g08 (V. 1. L s
Cani 7 R . At

M =384 10 miles N. K. of Devi river, Orissa
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longer lateral arms with much larger suckers than the female with

a mantle-length of 34 mm. .«
Distribution. —Indo-Malayvan Region.
Type—In Indian Museum, Calentta,

Family _SEPIIDAE.
Sepia aculeata, Van Hasselt MS,, in d'Orbigny.

Nepia aculeata, Van Hasselt MS., in d'Orbigny and Férussac, Hist.
Nat, Céph. acit., p.287, pls. 5, 25 (1834); Steenstrup, Vidensk.
Selsk, kv, sth R, Bd. 100 V11 (876): Tryen, Mar. Conch., (1) 1,
p. 1(1_;. pl. go, fig. ;:~1 x ]:- gt, figs. uu 417 (after &' Dlhiﬂn;]l (187g] .
Goodrich, Trans. Linn, Soe, VI, p. 3 (18g6) _]oul:xln. iyoler Lepden
Mus., XX, p. 25 ='-.f..'3.J Wiilker, Wbk, d. KL K. Ak, d. fntk:
111 5:1p[1l.-lid I :\Llh P11 (1910} Berry, Proc. Acad. Nab, Sei
Phil., p. 418 {1912a) ; Acanth osepton Hasseltd, de Rchebrune, Sull,
Soc. Phil. Paris, (7). V111, p. 101 (1884).

M a3t Akvab, Burma (V. Dodpson)—One 9.

M 732 Sandheads, River Hughl (7, #rlnes)—0ne 4.

M ']“ ! [nvestigator ' station §ro: 1-ifi-1g13, Mergoi Archipelag
I‘fp"mv—trn l., Pert Maria, shore collecting—0One 9.

M E32% Pall Straits, South of India—Qne §. .

‘u L Alkyab, Burma (/. H. Burkill}—QOne -::r

M E38r Bay of Bengal, trawler ' Golden Crown', Bengal Fish. Dept
_gnn o,
Aoranz l'.h‘r' of Bengal, trawler ' Goldea Crewn ', Bengal Fish, Dept.,
—One o one 3.

M 2558 Balusore Bay, Orissa Coast, viii-1g08, trawler ' Golden Crowi ',
Bengal Fish, Dept.,—One 7.

M 2008 ¢ [pvestigator | station 557 : off Burma Coast, Marinié  Surve)
of India—One 4.

These all agree in the presence of suckers on the buccal
membrane and in having the tentacle suckers all of small size and
semi-equal, and armed with acute teeth all round the ring, the
largest being on the distal half of the circumference, Very promi-
nent papillae are also apparent in the best-preserved specimens.
‘:’a‘pemmen M ~%® possesses what appear to be clubs in process of
repair at the md of each tentacle stem. They are much narrower
than the stems and end acutely, and possess a very rudimentary
fin only visible with a lens ; minute pointed papillae, which would
seem to be the basze of suckers (as occasionally fibres of muscle
project from them), are preserft on either side of a median line.

The arm suckers are arranged in four rows and their rings arc
usually armed with many teeth on the distal hal{ of the ring. They
vary greatly in number and appearance ; often two are welded
together or they may be somewhat widely espaced ; eighteen to
thirty are present on many rings but those placed on the proximal
or Histal portions are usual!y (but by no means mvnnabiy} smooth,
An idea of the variation in dentition is afiorded by specimen M 472
Fifty-six teeth surround a sucker riag on the middle of the ﬁr,:.i_
right arm, the distal teeth being the longest; a sucker on the distal
half of the third left arm shows a ring with about forty teeth ;
twenty-one teeth are present on a sucker ring on the distal half of
the fourth right arm, and are placed on the distal margin, the rest

‘of the ring being smooth. All the proximal rings examined ih this
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specimen, are smooth. Some suckers {rom the buccal membrane
show smooth rings, others have notches or short blunt teeth.

The hectocotylus is placed on the proximal half of the left
ventral arm. ‘The first three or four rows of suckers are normal,
and are followed by about six pairs of very minute suckers on the
ventral margin, about four pairs bging placed on an excavation
on the corresponding part of the dorsal margin of thearm, In the
smallest madle, M *5* this excavation is slight, but a deep round
cavity is formed on the older specimens. ‘The spermatic pad is
broad and vers papillater «£olour, slate above and buff-pink
helow ; the chromatophores are all small and usually dark ; a few
look like white spots but are pale blue when examined with a lens;
although very dense on the dorsal mantle they form no bands or
other definite markings. The fins, which have fewer chromato-
phores on their ventral surface, are usually broad and thick but are
sometimes closely adherent to the mantle. The surface is generally
smooth but often about six crescent-shaped wrinkles occur at the base
of the fins alojg either side of the dorsal mantle. The cutfle bones
of seven specimens examined all show a callosity on the inner cone,
and their form agrees closely with the illustration of d’Orbigny”(pl.
23, fig. 4), and also closely resembles that of the shell of 5. indica,
d’Orb., which Joubin (Le., pp. 21-28) thinks is very likely iden-
tical with the present species. Hoyle has pointed out that
5. indica is called S. Blainvillei in d'Orbigny's illustration (pl. 21,
fizs. 1, 3, 4). The specimens M *%* and M **, with mantle-
"lengths of 44-59 mm., have both much smaller spermatic pads, and
in the shell the callosity of the inner cone is only partly developed.
The smallest has thinner fins than the others; probably this may be
attributed to its youth. Measurements of some of the specimens

are appended :— .
Specimen number M 12E Af AnsL J] ARax | Hado
LTI, mim. Tim. mm.
Dorsal mantle-length 105 1o 125 170
Ventral mantle-breadih 54 o 70 cm. 02
Fin maximum 5 i 3 7 18
Breadth of head 17 i1 M B
1st right arm 43 mutilated. 50 01
and 43 50 45 55
ard o w g 49 6o 49 59
ath o . 43 b5 57 Go
Tentacle & . tio tg1 128
; Club ; 25 33
Sepiostaire :—
Specimen number M 9385 A sads N asAd €M osass N osearthf sase )] ees
mm, mm. mm. mm. Yom, mm.  mm,
Total length 42 54 86! = 110 Lio 173 11z
Breadth I 23 25 15 15 o5 36
Length of spine e, 3 i
Index ! 40 o 25 od. 27 22 29 18

Distribution.—=Japan, Java, Indian Ocean.

I The index is the relation of the last loculus plus the total length of the shell
when ivided into one hundred parts. See Hoyle, * Challenger’ Rep., XVI
{Cephalopoda) , p. 123.
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Sepia singaporensis, Pleffer.

- -
._\‘.'_."":".' .-u'."..'l.gJ_"'.I.l':'.'.':-'r-. Pielide. A5k, Nafur. er. Hn T\ & 6l .
Ho- 10 DS 13, 03e (oS84): Hoyle, Proc. Bove Ph Soe. Edrn-
bargrte, p. 27 (1586) ¢ Goodrich, Trans. Line, Soc., VI, p. 3 (18d6).

M o ||'|\.'.:-i:_--_;.l‘.-.|1' AL LG ;?::,' ph-x1-tgog, off C. NL":.:f..I.i."'-. Hurma,
15725 M.z 45" E., po=40 fathoms—QOne J.

This has lost the tentacles but in ali other respects seems to
agree closely with Pleffer’'s description. Fourteed to thirtv-three
I:eeth were counted on L!]ﬂ'ﬂn nt arm -.u-.:‘kﬂ rings,

4 On the fourth left*arm about “six rows of :.|_1.-;_11.:_1:.1.I on the
proximal half are appreciably smaller tlian those immediately
preceding and following them, the two dorsal suckers in each row
being the smallest; the surface of this modified portion appears
to be slightly excavated.

Hoyle (1886, p. 128) thinks that it is goite possible that
this SPEL[E:r may be identical with 5. plangon, Gray., The shell of
specimen M **" measures 63 mm. by 18 mm., and has an index
of 31. The LEIL] of the spine is broken but the portion remaining
does niot show the keel on the ventral edge present in the shell of

p 5. plangon.
The principal measurements are appended :—

7

mm,
Darsal mantle-length i o 62
Breadih of body w20
.. heard oy g
Fin maxumum I e Do | .
E5L rigrht arm : a5
and o oo mutilated.
Tine b e . = Sl
G : AR
15t - lefi g i e ;_'ﬁ
anil > - mutilatec.
A y 24
ETH L peslhi 1
Distribution.—Singapore (Pfeffer and Goodrich).
Type.—In Hamburg Museum.
Sepia estulenta, Hoyle.
Sl'lpf.r escnfenta, Moyle, Maguoses, 11, p. 1831 Fi ﬁ'mr Kep.. P 2g1
(1885 : *Challenger ' Rep.. XV 1 {Cephalo )[hl PP 120-31, pLI} figs.
1-5: pl 18, figs, 1-6 (1386) ; Appellif, K. Svensk. Vetensk. Akad.

Handl., XX, p. 28, pl. 3, figs. 1-0, 24 {1386) ; Urlmann Zool, Falirb.,
LLL. pp. 04g-065 (1855) Teilsbry, Nautitus., VII, P L4 1’1‘131‘,||1I1
Joubin, Ball. Soc. Zool. Frawee, KX, pp. 102-103 (1807) ; Hedley,
z Proc, Ling. Soe No 5 W, XXX1, p. 463 (1906); Berry: Proo. dead.,

[vf Nat. Sei, Phil.. pp. 418-19 (10122},

M =258 Maji, Japan, t-vii-1913 (F. . Lw,.'r(r-—(_.ln:. e

Owing to its larze size this specimen was not taken to be

» compared with the type. A vivid recollection of its appearance,
and a subsequent glance at the type male in the British Museum
has, however, quite satisfied me that it is rightly referredshere.
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It agrees with Appellof’s description as regards the presence of
notehes *in some cases amounting to, teeth, on the rings of the arm
suckers. ] :

* The median tentacular suckers are a little larger than those
at the margin (as observed by Joubin), and there are two larger
than the rest at the tip of the club, Thirty to forty teeth are
present on some of the tentacular rings.

The ecescent-shaped folds, or wrinkles on the dorsal skin,
which frequently oceur along the origin of the fin in this genus,
are wellmarked. The shell agrees closely with Hoyle's deserip-
tion exgept that the last loculus is shorter. The horny brown®
mass notifed by Joubin between the spine aud inner cone is dis-
tinet. Berryv has remarked that this species is very nearly allied
to S. aculeat®, van Hasselt, in spite of the absence of suckers on

*= the bucenl membrane and that the shell is without the callosity
of the inner cone. DBesides these two important differences, it may
be noted that the parallel lines of the striated area of the shell are
always more or less evenly rounded in 5. aculeala and never form
the acute angle present in S. esculenia, and the fins, buecal mem-
brane and sperm pad are all much thicker and narrower in
S. aculeata. A number of sperms are adhering to the sperm pad
in the present specimen.

The principal measurements are appended :—
TEVENT.
Dorsal mantie-length |, 108
T Breadih of body 7
.+ head 58
I' i IEARX1mum 2k
15k rig'h: Aarm it
- Tp e ERERE . E Fii
3rd A 0
Pl e prelant - [
Sepiostaire :—
Length 150
Breadth 57150
Spine (end Lroken) 5
Index : L3
Distribution —Japan ; Queenslapd.
T'vpe.—In British Museum, a male and female.
; Sepia elliptica, Hoyle.
Sepia elliptica, Hoyle, Diaguoses, 1, p. 18g; Prelinm, Rep., 11, p. 203
< (1885) ; * Challenger " Rep., XV (Cephatopeda), pp. 131-3, pl. 1g,
hgs. 14-24 (1586): Wilker, Abk. o 71 Ki0 8. k. Ak d. Wiss,, +11]
. Supl.-Bd., T Abh., pp. 11-12 {1910),
M #1092 ¢ Investigator | station oo : p7-21-li-1800, 8 miles B, 8, E, of
Kalingapatam L.t., Ganjam Coast, zéﬂ,o fathoms—0One 2.
Moagen :lnvchﬂgalnr' station 366 @ 10-iv-1906, Aribian Sea, 247 45" M.,
63" 5015° K., 544 fathoms—One 7.
.  These two specimens differ a good deal outwardly, the small
L]

femal being of a greenish tint and the male of a beautiful purple-

o

),
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brown mottled with bulf. The shells of both are, however, alike,
and that of the male was compared with the shell of a tYpe male
in the British.Museum and found to be exactly simflar. This shell
measures about 58 mm, in length by 25 mm. in breadth, and -has
an index of about 30: the spine is broken. Ioth specimens ex-
hibit irregular teeth or notches on the distal surface of some of
the arm rings, while other ri'u;.:r‘- are guite smooth. AL " pos-
sesses from §-10 teeth, and M *%** r1-18. The lmoLuu:h]:xul AT
of the latter specimen 11 15 five 1mrr11.ll rows of suckers proximally

, [ollowed by seven rows qf modified syclkers.

The principal measurements are appended .— .
L]
Specimen number ., o M OBEER N[ ERE
. .
End of bady 1o dorsal mantle-margin 17 03
Breadih of body : d L5 51 %3
, head . Ry . 13 5
Fin maximum = 3 1§
et right arm ] e 1o nutilaged.
20 L, s e i} i1
R IR " 8" 22 3
« 4th 10 mutilated.
Temacle 15 missing.
Cluls }

Distribuiton.—Misaki, Sagami (IWiilker); Arafura Sea, south
of Papua, 28-40 fathoms (type locality).
Type.—1In British Museum, two males, six females.

Sepia singalensis, Goodrich,

Sepia singalensis, Goodrich, Frans. Linn, Sac.. VI, P 3-5 plo1, fss
4-8 |]'iryﬁ..; Hoyle, Rep. Pearl Oyster Fish, Guif-of Manaar, p. 103
tgay).

M TR S Investigator”, Indian Seas, Marine Survey of India—One &,
M =2t Arakan Coast, 3-i-1gog, trawler * Golden Cramon ', Bengal Fish,
Dept.—Two . :
A SAZL O E-'-~r|=-'-|r' e, Gial et Coast, 25-28 fathoms, 23-ix-1900, trawle
Golden Craws ', Bengal Fish, De ple—Cne .
Al =282 ¢ Investigator © station 300 : 10-iv-1906, 247 45' N, 63%50" 15" E,
.44 fathoms—One .
M I"';_-'I 5 Port Blair, I"l"“j-'”:'.l'lll"l" ({7 A, |'I'-IU|J.I'I|_'l'J—‘|.:||'I\.' & ddorsal-mantle
135 M.},
These are ** conspicuously striped with broad dark bands on
the upper surface of the mantle, head and arms " as deseribed hy

Goodrich. The form of the hcctﬂmt}rlus and the arrangement of
the teeth on the arm and tentacular sucker rings agrees with the

type except for an mteresllng deviation as regards the large tenta- *

cular rings of specimen M *%"*, Goodrich has pointed out that
the largest tentacular rings in this species are smooth and the
others are denticulate, and that this 1s one of the characters
separating it from the nearl} allied species 5. rouxii, d’0Orb., which
has all the tentacular rings denticulate. 'Epecmen M ERaa . whicls
is the smallest of the abnve kas the iar;,e*st tentacular suckers of
2 mm. in diameter with denticulate rings like the small suckers.



238 * Records of Ui Indian Musetm. [Vor. X1I,

The specimen next in size (M "%'") has the two largest tenta-
cular sudkers, of 3 mm, in diameter, with smooth rings and the
remaining suckers of the club denticulate. All the other specimens
show a number of large smooth rings on each club ; specimen
M =% for instance possesses ten smooth rings (some much larger
than the others) on one club. As far as can be judged from the
present material of a few male speciinens, it would appear that the
number of smooth rings on the club depends on the age of the
specimen, and that in youth all the tentacular suckers are denti-
culate. The shell of specimep M *%** wag examined and measures

. # . -
about gy mm, by 37 mm., and has an index of 28. The wide

flattened ifner cone with an oval prominence in the centre is very
like Goodrich’s figure. The chitinous margins measure in some
parts as mucl? as 8 mm.

The spine (broken in the type) measures 4 mm. and curves
slightly backwards. Hovle (1005, p. 981) has referred a Sepia to
S. rouxit, 4'Orb. with some hesitation, adding that it possessed
teeth on the rings of the large tentacular suckers, but®that in
certain respecfs it seemed to be intermediate between 5. ronxii
and 5. singalensis. .

Some measurements of thespecimens are appended :(—

Specimen number 7 oo ML AZZY N[ BRAR N]oS2AA . M BRLE ] SR8R
mim. mi. mim. mm. min.

End of body to dorsil mantle-margin 180 111 125 173 151
Breadth of mantle X 7l 5% 35 =0h e
- o « nm e s 25 15 7 il 20 143
ist right arm 2 oo mulikited. I &) i ol
el . e iy ! o 47 83 35
ard L ; 50 48 a5 ) 15
TRy SR ; i) 54 Lyl (i 73
Tentaele 22 2 41 113 1) L8 3l
Club ey 33 17 ah 36 30

Distyibution.—Ceylon and Gulf of Manaar (Goodrich and
Hoyle) : Suez, Zanzibar (Hovle).

Sepia arabica, sp. n.
(Plate xxuii, figs. 1-5; pl. xxiy, fig, 10.)
M 2EAS ¢ Investigator station 249 @ 15-x-1503, Laccadive Sea, 11% 14’
30" N, 747 57 13" E., 68-148 fathoms—0One 9.

M 232% f[nvestigator station 2p2 : 2-xi-1901, Porsian Gulf;, 26% 20' N,
537 54" K. 53 fathoms—One 2.

Body broad in proportion to length, fins narrow, dorsal
smantle-margin not much produced in centre.» Head broad and
flattened. Ewes large. Buccal membrane withouat suckers. Sperm
pad not developed, perhaps owing to youth. Funnel with broad
apex not reaching to fork between ventral arms. Umbrella well
developed between the dorsal arms, lower laterally, and absent
between the vential pair. Fourth arms the longest, the rest

. FlLess tip.
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subequal, and about one-third the length of the body.  Suckers
usually arranged in a slanting series of four in a row, except the
proximal twe rows which generally consist of two and three
suckers each. The rings are usually smooth, but a few irrerular
notches are present on the rings of some distal suckers in specimen
AL *%*,  Tentacles not extending below mantle. Club small with
moderate fin., Tentacular suckers subequal and placed about five
in a row. The rings possess a few minute widely-spaced teeth,
some blunt, others pointed. Six were observed on one ring.

o ourface smooth except for a few tubercles on tha dorsal mantle,

and oblong folds or wrinkles along the origin of the fin. M
Specimen M 4" has also two curious ear-shaped folds on

the head behind each eve, but these appear to l]t accidental.

Colour pinkish-bufi wpunktnd with reddish-brown ®or grey-blue

chromatophores which are léss numerous ventrally. The shell T
appears to be unusually narrow in proportion to the width of the
bodyw, but this seems to be dne in part to the chitinous margin
hawvi ll'l" unfortunately decaved away in both specimens, the inner
cone being also absent. Enough of the shell remains, however,

o sHow 1.h-._' most important character of this species, viz,, the form
followed by the lines composing the striated area.

The parallel lines are at first almost transverse, graduoally a
median indentation which rapidly deepens makes its appearance,
so that the posterior margin of the last loculus 15 bounded by
two V-shaped lines apparently quite unlike that of any Sepia
hitherto described, Both shells are alike in this respect. The*®
smooth, polished dorsal surface of the shell is only interrupted
by a moderate median ridge and the divisions between the loculi.
The ventral surface is slightly elevated and marked by a narrow,
shallow, median groove. Judging the length of the shell from
the impression of the mantle cavity the index in specimen M *\'°
would appear to be about 55 and that of M *'#* about 4o.

Some measurements are appended :—

Specimen number 4 e D ELEE B]RAAR
mim. nim.

Dorsal mantle-length o 2q 24
Breadth of body . Wl 16 163

i hEad 5 v 11 13
Fin maximum = ;
151 right arm " i mutilated,
2nds o - 0 8 <
Brde e G o T i)
et < - 12 11
15t left 4 0 8
I T e - 7 mutilated.
i F A 3 9 5
AR e 1z 11
Tentacle s i 38 31
Chb .., 3 a5

-

Sepia (Doratosepion) andreanoides, Hoyle.

Sepia andreansides, Hoyle. Diggnases, 11, [!: 193; Prelim. Rep. 11, g, o
207 (18851; * Challenger' Rep., XV1(Cephalopoda), pp. 139, ete,, pl. 21,
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figs. 1105 ploo22, g, 11 (1880); Ortmann, Zeel,  Feliet,, 1L pp.
B33, 065 (1538 Wialker, bl oo 8f. K0 ke Ak o [Fiss., 11 Suppl.-
Bel., L Abh,, pp. 1o, 22, 24 (Wwio) 5 Berry, Proc. dead. Nat. Seds Phil.,
p.d23 (merely histed) (100 2a0. = ¥

Wil -'1'|'-' | |_|'|l“.:-.t|_=‘:.:|.1_|.|1 station 20 15-x-1808, Laccadive Sea, 110 147 a0
N 747 a7 150K, 68-148 Fathoms—One & .

3 '!I!u‘u'u*-li;_:..1|:||" station 300 2o-x1-1go5, 137 30° M.,
homsa—~COmne ¢

; * Ipvestigator station 464 1 22-Pv-1912, §
Noodr 200 K., 52-08 Tt homs—Dne

s T e

cof Cevlen, 0¥ 2 zo

These all Bave smooth tings to thes arm suckers, and teeth o
on the dstal border of the tentacular suckers. Specimens M ¢
and ** have dorsal mantle-lengths of only 2e-21 mm., and
possess three jo five teeth on the tentacular rings

Specimen M {7 is much larger and has eight to seventeen
teeth on thé tentacular rings, and about twelve of the club
suckers are as large as those of the arms. The hectocotylus and
shell agree with the description of the tyvpe. 5

The pringipal measurements of this specimen are ap-
pended :— '

Piorsal raanthe-fength 35
Breadth of body 14
. hoaid * 15
I*in maxinium 1.0
15t rigrht farm 0
and 14}
arid i . be)
21 iy ; 17
Tentacl i 31
Clubi i
Sepiostaire :—
Length . . ] a7
Breadih A0
Index a2

Distribution.—Bay of Tokio (Ortmann); Yokohama market
{Hovle).
Type.—In Britsih Museum, one male, two females.

Sepia (Doratosepion) kobiensis, Hoyle.

Sepin kobiensts, Hoyle, Dingnoses, 11, p. 1055 Prelim, Rep., 1l p. 300
(i885) 1 ¢ Challenger’ Rep.. XNV (Cephalopoda), p. 142, plo 18, figs,
7=14 (1886} ; Appellof, K. Svensk, Vetensk. Akad. Houdl) XKL p. 2o,
ol. 3, fig, 7 (18800 ; Ortmann, Zool. Faleb., 111, pp: 654, 605 (1888} ;
Walker Air, d. 11, Kl d. b Ak, d. Wiss, 11 Suppl-Bd, | Abh.,
pp. 16, 2o, 24 Ctoto)s Berry, Proe. dead. Nato Sei. Plal., pe 423
(1g1zal

M s1vpre ¢ [pvestigator | station 246 ¢ 15-%-1808, Laccadive Sea, e

E 1 30’ N 74° 577157 E., 63-148 fathoms—Four @ , two young,

M 218020 - [nvestigator ' station 202 ¢ 2-xi-1901, Persian  Gulf, 267 20°
N., 53% 5ivE., 53 fathoms—0One ¢, one o

M —gxu * Investigator ' station 383 : 22-1i-1909. off C. Negrais, Burma,
167 o N, 3% 37" E., q0 [athoms—One 7.

» M 2345 ¢ Investigator ' station 464 : 22-iv-1952, 5. of Ceylon, 67 2" 50"
N, 817 29’ E., 32-08 fathoma—QOne .
-
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The outline of the striated area of the shell seems a little
different in these specimens to the description of the type and to
the illustration of Appelléf (1886, pl. 3, fig. 7a). The present
examples have no median indentation in the curved line which
more resembles that of the shell of S. escwlenta, Hoyle. The line
is, however, somewhat irregular, especially in the earlier stages,
and in all other respects there is no deviation from the description
of the tvpe. .

The smallest female examined has a mantle-length of 22 mm,
and nidamental glands aneasuring 25 mm. in lgngth. Measure-
wents of three of the largest specimens are appended, alspemeasure-
ments of four shells ; .

Specimen numbier hiSAAR- S MOARELQ SRR g
mim i (REJREIS
IYarsal mantle-length 35 Jir W
Breadth of body 14 I7
T . hesied i Lk 1.4
ast right arm i L3 Iif
2nd ; 15 12 I
s e T I2 11 ¢ {8
o AL el o L5 14 12
). - Tentacle AT, 41 3
Clab ™ o, B 3

Sepiostaire :—

specimien number M 2rLoo MCBRLE o MU AlA g )
., i . i
lL.ength A0 20 35 27 g
Breadh i 1 8] 550 ]
Spine ol 2 | 175
Index ju 3z a0 32

Distribution.—Japan ; Indo-Malayan Region ; Pacific Region.
Tvfe.—In British dluseum, one female,

Sepia sp.
M rE=Es Persian Crolf { Powvwsend }—Two young:,

These have a broad body, and dorsal mantle-length of about
to mm. The arm suckers gre placed four ina row and have
eight or nine teeth, The proximal tentacular suckers are placed
two or three in a row, Suckers in the central part of the club have
ten teeth and are twice the size of those at the outer edge. The
ventral mantle-margin shows a marked indentation below the *
siphon. Colour greyish-brown above, lighter beneath.

1 ,’-—< Genus Sepiella, Gray.
. Sepiella inermis (van Hasselt, MS.), Steenstrup.
(Plate xxiii, fig. 6; pl. xxiv, figs. 1-9.)
: et W i A e L
g P20, =g g a3yl P 5

VI, p. 478, pl. 2, Bg. 3 (18751} Sepia simensis, o'Orbigny, op, oif.,
p. 289, pl. 0. ﬁI;s. 1, 2 (fide Gray) (1530); Sepia microcheiruf, Gray,
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British Musewm Cotalogue, p. 107 (184005 Sepiella fuermis, Steen-
arup, Vid. Meddel, Nat, Foren. Kjdbenlavn, pp. 347-350, fips, 1-8
(18801 Goodrich, Frans. Liww*Soe,, V1L p. 5 (1800): Joubin,
Bull, Sot. Zool. France. XXI11, p. 103 (1807); Joubin, Nofes Levden
Musy NN, p. 25 (1808) ;. Hovle, Fawna and Geogr, Waldive- Laceadioe
Arehipi 11, au?pT.. F uiz, g, 152 (19o5); Sepiella enrte, Plefier,
bk Natwrw. Per. fm.uirnrg. VEILY pain hg. 16 (18840 Sepielfe
oeclinta, Pleffer. op, cit., p. 13, lig, 17 (188,

M 1o Sandheuds, River Hughli (7. Boeaett) i

. i —Che ¢ dorsal mantle-length 61
Mo Galle, Cevlon (80 Andersor )—UOne & i

o (i
Al 3% Indjan Sens (P drmstrong, 1535)

- — e ¢ " = 58
Al e Lo, Asiatic Soc. Bengal —One & i e 55
M 41 Penang (L, Stoliczka). —Lne . 15
M 737 Sandheads. River Hughli (Miluer)

—One ¢ B s i
M3 Slnvestigator” station 332 ¢ (2-iv-

1904, -Andaman Sea, 107 21" No. g2% 40" 15"

E.. 250 athoms. —Lne 7 n - 54
A reess® Alulah River. surface —One o, ,,

5 Two o = i a6
M il?’l U lndian Seas.  Marine Survey of

India — e 7Lt § ‘. o Sy
il H'EM O Puri, Orissa Coast, trawler

“Golden  Cresen”, Bengal  Fish,  Dept,

: : — e . w0 = . 0-7
M =52 Bandheads, River Flughll, 2o-iv-1870

(G, Lard) e & i 123
M 5100 Hainze Basin, Burma, Marine Survey

of India —ine 7 . W F0

M 2288 ¢ Investigator' station 70 : g-i-18g0,
C}_I_I’l('_ﬁhilka I... Orissa Coast, 11 fathoms
o —One g " o 28
1 =0T« Investigator * station: 83 : 28-i-1 890,
4 miles 5. W. of Bawanapadu Beacon,
~ Ganjam Coast, 13 fathoms —One B

S i 45
M SLEEa ¢ Investigator ' station : 3T-iv-
'iﬁ‘;zsﬁﬁa.i; of ‘ﬁ;hz'ai'- 7° 37" N 847 10 .,

. avgjathoms. = =T w3053
M =18 [nvestigator ' station 481 : 25-20-xii
~ -1o12, Mergui Harbour, 7 fathoms —One &,

. .. \ Y One @ +y . ,iﬁ'\-l.?

M Ty Mouth of River Hughli {:S,ar. i :

: e 3 - ._ : __' .“E = i a ?3
each (N, Annandale), 20-22.ii

¥ iy = -‘D'“bd 4 * i

h, Ornissa Coast (N, Au- '




1916.] A. L. Massy: Cephalopoda«of the Indian "M uaseun:, 5,
i,
AL E8p0 Akvab, Burma, of, H. Buekil b
L 9 -;[l-':--.||,"11.||1|'|<' length 3
o B .'|.'. *rom. N Koo Devi River, Chrissa
Const, 5 [athoms, Zg-xii=-1853 —Three
Uine ¢ i 5 2t=31
AL saaest Pari Heach, Hengal Fish. Dept,
~—Omne &, Two 4 . 57-13
ATt Balasore Ray, Orissa Coast, trawler
Golden Crowe ', Bengal  Fish,  Dept, o
- 'wo . -3
A Erid Baliusore ey, Urissn Cosst frawler .
SGuwiden  Crosen ', Bengal Fish,  Dep .
wien g L] he-hig
AL BOLAARN § Investigator " station 305 and 507 ¢
F3=20=Xi=I101%, 117 8% 207 N, 057 19 oo’ [ &
fi-7 tathoms —Ponrieen Sy
4=
Al u ""_"”" : ||1‘|'|'-‘.l_l_:.;i.-| ¥
W=Xi=1013, 117 527" X

s fathoms

* These eizhtyv-one males and fifty-one females taken either by
shore collecting, or at a few fathoms to four hundred fathoms’
depth, chiefly come from the Bayv of Bengal region, and south-
wards to the Andamans and Cevlon. The Persian Gulf and Malay
I'eninsula are also represented.

All agree in having an oblong body, the breadth of which is
two-thirds of the mantle-length, except in the case of large females
(mantle 63-79 mm.), when the breadth is a little more than half the
length.

The fins usually begin at a short distance from the mantle-
margin and are gencm].l}' formed anteriorly like a roll, and become
wider posteriorly. The deep water specimens, and many collected
on shore or at a few fathoms, have very wide fins throughout
their entire length.

Head very broad. Umbrella highest laterally, and absent
between the wventral arms. Arms short and keeled, the fourth
pair strongly, the first and second very slightly. All with strong
protective membranes and-suckers in four rows. The suckers
have meridional grooves and distal notches. .In male specimens
the rings of the arm suckers possess eight to fourteen long,
pointed, closely-placed teeth on the distal margin, the rest of the,
ring being smooth The number of teeth is largest in suckers
from the centre of an arm, although the proximal suckers may
equal them in size. A specimen with mantlelength of 36 mm:
possesses eight teeth on the proximal and distal suckers and ten
on those from the centre of an arm. &

The female specimens have arm suckers with smooth rings;
occasionally the horny ring shows indications of ten to eleven
long, pointed teeth on the distal portion but the margin is
un-split. In some cases it is notched but not deeply enough.to
form teeth. Wiilker (op. cif., p. 20) refers two females to Sepiclla
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cirta, Pleffer, and describes them as having arm rings quite
wanting in teeth and yet not completely smooth, He expresses
doubt as to whether the species should not be united with
S. tnermis, as the only differcnce rests on whether the arm rings
are smooth or dentate. The type specimens of S. cirla are two
in number, and one is described as having a hectocotylized arm.
Tlie other is presumably a female, and if the deseription of the arm
rings was taken from it, und not from the male, it would naturally
seem to be a different specics to 5. inermis, which is figured by
d'Orbigny as possessing sharp eeth on thesupper edee of the ring.
The exceptional advantage I have enjoved in having such a large
collection of both sexes of varions sizes to examine has convineed
me that huthi'?. curta and 5. ocellata, Plefier are the same species
as 5. fnermis, and although 5. ormala (Rang) has only been
recorded from the west African region, I think it may eventually
. prove to be also this species, in which case Rang's name would
have the priority. The hectocotylus has been figured by Hoyle
(1gos, fig. 152)., It affects the proximal part of the fourth left
arm, extending over more than half its length in small specimens
and less than half the length in larger examples. The modified
stuckers are very minute and in four rows, each row having a pair
of suckers placed close together at either side of the arm, those
on the ventral border being larger and placed closer together,
Transverse folds on the modified portion of the arm are very distinet
in well preserved specimens, The tentacle stems are flattened on
the inner surface. The club is very long and possesses a moderate
fin and slight protective membrane, and a width at the centre of
about twice that of the stem.

The very numerous and minute club suckers are distributed
in no particular order. Two much larger than the rest are placed
at the tip of the club. The rings of the tentacular suckers possess
blunt teeth on the distal margin, the remainder of the ring being
smooth. The teeth are very little wider at the base than at the
top and are generally separated by about the width of their base.
The number varies according to the size of the specimen, and
individual variation plays a part. Thus a male with mantle-length
of 33 mm. possesses three to four téeth, and a female specimen
with mantle-lengtlt of 30 mm. possesses three to six teeth. A
male with mantle of 48 mm. possesses nine to eleven teeth, and a
»female of 52 mm. mantle-length has five to seven. Females with
mantle-length of 61-79 mm. show nine to thirteen teeth. If one
of the minute club suckers is placed on its side the papillae cause

. the ring to appear to be dentate all round.

Two females from Puri Beach (M *'5“*) showed either no
teeth, or a very feeble #levelopment of them on the rings of the
only tentacle present, but in general appearance, funnel organ
.and shell, they agreed perfectly with other specimen of S. inermis.
Buccal membrane seven-angled and minus suckers. A large

. spermgtic pad is developed in the female. Funnel organ: a A-
shaped median pad and pear-shaped lateral pads, widest posteri-
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orly. Sculpture: a few papillag are usually present on the dorsal
surface of the mantle, and,sometimes extend to the head, but
never to the.fins or ventral surface. Colour in alcohol, buff with a
variety of bluish-slate and purple-pink markings. The innumer-
able chromatophores are very small and dark on the dorsal
surface and are usually reddish ventrally, Very few chromato-
pliores oceur on the ventral surface of the fins, The row of dark
ornamental spots or ocelli along the base of the fin shown in the
illustration of d'Orbigny (pl. 20) is present only in males of a
certain size. Amoug the specimens M U1 gight males with
mantle-length of 26-35 mm. show no ocelli, which ares however,
distinetly marked on four males with mantle-lengfh of 32-37
mm. As regards the specimens M “*=**", thirty-one males with
mantles of 33-40 mm. show the ocelli and the rémaining twelve
males. which are without them, have a mantle-length of only
z0-32 mm. The ocelli are always largest at the posterior end of
the mantle, and in very small males appear first at this end. They
are usually pear-zhaped with the pointed end innermost, and may
be 7 mm, by 2 mm. in large specimens. Auteriorly they become
rounder, A male with mantle-length of 36 mm. shows five ocelli
on each side, one with mantle-length of 46 mm. has seven on each
side, and one with mantle of 53 mm. has nine on each side. The
Penang specimen (M °}") shows a deviation from this rule by
exhibiting eleven strongly-marked ocelli on either side of a mantle
of 43 mm. in length. The ocelli, which show no iridescence. are
sitnated in the skin beneath the outside layer, and do not penetrat®
to the muscular layer. If a portion of epidermis is examined with
a high power, the ocelli appear as opaque, white, oblong masses,
and are thus in sharp distinction to the round dark chromatophores
none of which approgeh them in size. In light coloured speci-
mens the ocelli are pinkish ', and small dark chromatophores are
sprinkled over their surface as elsewhere. In the female the ocelli
are always absent, and they are also wanting in a few males large
enough to possess them (M *}*, M 77 and M *%**), but these latter
are either faded or in bad condition as regavds the epidermis. Many
of the specimens in the collection possess no date of capture, but
there is evidence to show that examples with ocelli were taken in
the months of January (18g0 and 1go8, in both hauls ocelli bare-
1v visible) ; March (1goo, wvery distinet); April {1870, faint, 1904
and 1912, very distinct); November (1913, very distinct); and
December (rg12, well-marked).* A male 5. ornala in the Paris
Museum exhibits ocelli along the sides closely resembling those
of male S. inermis. A female 5 oruafe in the same collection
has unfortunately become suffused with black so thatit is not
possible to see if the ocelli are absent. =«

Eight males (M “*';**) with mantle-length of j0-37 mm, and
six males and one female (M *"**'*") also snrall, exhibit a beauti-

t IL is often necessary to hold a specimen up to the light, or allow it 1o
become dry, in order to discover the ocelli. & X

£ A specimen taken in December, 1888 shows noacelli,
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ful iridescent patch on the dorsal surface at the posterior end of
the bodv. The pore, situated at the wentral posterior end of the
body in the présent genus, leads into a gland the *function of
which has never been made clear. This gland is covered by a
muscular coat nnder and amongst which lies (in the present
specimens) a thin iridescent layer which does not extend to the
manv-furrowed inner wall, and only traces of iridescence were
observed outside. the lower surface of the gland Besides the
above-mentioned female, two others (M "'} *"), showing no ex-

ternal iridescence, displaved, avhen the skia was removed, lashes o

of golden-green and pink. In one of these females the gland was
pale purplu'ﬂud the pore had a purple tinge, but on being opened
no trace of purple fluid could be seen. Wiilker, op. cit.. p. 32,
has remarked %n the existence of a purple gland in this part of
the body in Sepicila, discovered by Appellsf He alludes also
to the striking coloured appearance figured by d'Orbigny and
Férussac for S. ormata (Rang) at the dorsal posterior end of the
body, and suggests that if a living example could be examined a
luminous organ might be found in this situation, The adornment
figured by d'Orbigny is, however, probably similar to the iri-
descent patch described above, which would seem, moreover,
{o be evanescent in alcohol, no specimens exhibiting it excepting
those which had been preserved for less than a vyear when
examined. Steenstrup has remarked with regard to the shell m
Scpia that the proportion which the last loculus bears to the area
af the shell varies according to the season of the year. Jatta
says with regard to this ** while the sepium increases in volume
““ and therefore augments the number of lamelli, the striated atea
“‘ hecomes larger while the smooth area diminishes: as a conse-
“ quence of which in the same species ,there may be found
“ according to the stage of growth of the bone, and the greater
“ or less activity in the formation of lamelli, and, therefore,
‘¢ perhaps also according to the seasons, the two areas now equal
“ and now one prevailing above another.”” The shells of sixteen

males and twenty females from the present collection were.

examined. The limited amount of evidence thus available seems
to show that the limbs of the inner cohe become accentuated with
age and are then whdest in the female, and, also, that individual
variation exists as to their thickness and height. It will be ob-
served in the specimens figured (pl. xxiv, figs.1-8) that the striated
area comprises more than half of the length of the shell in youth-
ful specimens, and that the shell of a very voung female is not
broader in proportion to its length than that of a male. The
shells of older specimens usually have the last loculus occupying
about two-thirds of the length of the shell. The curvature of the
parallel lines formed by the margin of the striated area varies
occasionally, as is seen in the shell of the largest male figured,
the other specimens exhibiting what appears to be the usual form.
The dorsal surface is coarsely granulated and the shell beneath it
is striafed longitudinally. This can be seen in young specimens

B
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in which the granulation is not much developed, and in most other
examples at the commencemgnt of the chitinous mardin of the
last loculus, An examination of the arrangement of the various
internal organsshowed, that, as Wiilker (0p. ¢if., p. 31) has already
pointed out, this genus and Sepin resemble each other almost
exactly as regards the anatomy,

The radula and mandibles are shown on pl. xxiii, fig. 6 and
pl. xxiv, fig. 0. %

The principal measurements of a male and female are ap-
pended,

L " .

5|__u_|_::'.|. n number . N 2zac ) e
. M,

End of body Lo dorsal mani E=INATEin 13 (15
Breadih of |.||.l|]_1' " -, 0 . 42
0 ~ head g 20 My
151 right arm 1= 0
nd & o th 21
sred . . 11 25
l.','.l i v ; 23 32
lentacle =5 7h
Club ; £ ; 13 e 18
. IFin maximum o 0 i
AR a :

Distribution.—Indo-Malavan Region; Timor, Japan (foubin).

Sepiella sp.

A =0 Kilzkarai, Ramnad District, South India, o-2 lathoms, ji-1913

(&5 . Kemp)—One. L

The above is too young to determine with certainty as it has

a mantle-length of only 13 mm. Wiilker regards Sepia specimens

with mantle of 27-40 mm. as too young to determine specifically.

If, however, a numbersof specimens of large and small size occur

together it seemns possible to assign them specifically at a much
earlier age.

Family SEPIIDAE.

M Rines Investigator ' station So: 17=i-180n0, 4 miles 5.E. of Sonapur
Beacon, Ganjam Coast, 24 fathoms—Two immature.

These have a mantle-léngth of 6 mm, The fins commence
at 2 mm. from the mantle-margin and aré most developed
posteriorly. Fourth arms the largest and with keels: suckers of
arms in two rows. Tentacles missing except for a retracted ones
which can be observed coiled round beneath the skin on the
ventral surface. Colour buff, closely freckled with small purples
brown chromatophores, which are thickest on the median dnrsal
surface of the mantle and head.

Family SEPIOTEUTHIDAE.
Sepioteuthis arctipinnis, Gouald.

Sepioteuthis upctipinnis, Gould, U. 8. Esploring Exp., X11, {A A70, fiz,
g3 (1852} Walker, Abk, Senckenb. Naf. Gesell,, XXXV *pp. 452-

R
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b5 482 o3k Berry, Ball Sore Fosh., X001 [ goen, Tiws,
e iyl
L]

| ALasH 'JI'ITI!'-'ll_'_;'-.:l-!-! Mo Andaman Island, hitoral Marine _‘-,':,||-|,-‘-_1|-
ul Indin—Cme £, one §,

A w1t slnvestirntor,” FLS.E, of 8, Moscod [sland, Marine Sarvey of
Lodiai—Cne §

i) e R Andainan= ('F, Woaou'- Wi =0 A ane .

The above all agree in the shape’of the pen and in having the
greatest width of the fin at the posterior third of the body. The
pen has a hollow midrib with broad marginal thickenings, and is
covered by a trgnsparent and very delicgte horny plate with a
broadly rqunded anterior margin, The median mantle-margin in
order to colrespond with the shape of the pen is, therefore, very
abtuse and evenly rounded. The [unnel organ was examined in

specimens M *2~ and M =22 It is A-shaped, with smaller,
* oblong, lateral pads. Order of arms 3 j, 2, 1; protective
membranes to all, especially developed on third pair; suckers in
two rows. Specimens M *'7* are in good condition, and their

largest arm suckers have rings armed with nineteen or twenty
teeth all round ‘the ring, five or six on the distal margin being
larger than the rest. The space between each tooth is about fhe
width of the base of two teeth and this space is equal to the
length of a tooth. ‘The teeth are incurved and resemble short,
broad claws. A distal sucker shows twenty teeth, eight of which
are larger than the rest, The tentacle suckers are in four rows,
those of the middle third of the club being much larger than the
rest. The suckers of the inner rows here are larger than the
marginal ones. The rings of the tentacular suckers also have teeth
on the entire circumference, five, or sometimes more, claw-like
teeth larger than the rest being placed on the distal margin,

The space between each of these is aboyt equal to the width
of three teeth and corresponds with the length of each. The
proximal suckers show less space between the teeth. Both
specimens have a spoon-shaped expansion with small flat suckers
at the tip of the club. The hectocotylized arm of specimen M 1
has twenty rows of ordinary suckers followed by a few small
suckers on long pedicels; these are succeeded by papillae sur-
mounted by extremely minute suck®rs which persist either as
complete suckers, or in rudimentary form, to the tip of the arm.
The ventral papillae are smaller than those of the dorsal margin.
Puccal membrane seven-angled and with suckers with toothed
rings. As many as five suckers may be present on an angle.
Colour pinkish-buff with large brownish-red chromatophores or
small, almost black, ones.

Ventral fin surface without chromatophaores. Specimens M *-—
are in bad condition and much contracted. Their characters seem
to agree with the foregoing except that their colour is much darker,
viz., ground colour gray, with very dark blotches covering much
of the ventral as well as the dorsal surface. The ink sac is rup-

tured in one of the specimens which may account for the dark
around tolour.

-r
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Specimen M V7 seems to have a somewhat wider and
< rouneler head, and arms shogter in proportion to the lendth of the
mantle than the other specimens, but these diferences may he
accounted for by its being at a younger stage of growth or by
varying modes of preservation, The tentacle stems are evidently
partly withdrawn., The arm rings of this little specimen are
armed with [ourteen to twelty-four teeth surrounding the entire
ring, about five on the distal margin being stouter and longer
than the rest. A large median tentacular sucker shows eleven
long teeth on the distal portion and the rest of the ring possesses
® much smaller teeth, Conical papillae are present and those near
the ring sometimes look like small hetween teeth. ®* The teeth
are longer in proportion to the size of the ring than in the older
specimens. d
Colour pinkish-brown with many dark blotches and spots, *
head so densely mottled as to be almost black. “
No chromatophores on ventral surface of fins.
Tlte principal measurements in mm, are appended : —

Specimen number M 22 & A Al N oAwes g0 Af Suaa f A AlaL @
. Fn#l of body 1o dor-
- <1 :‘:1:ll'.1!|.:~|'.'|.|l:-_;'ll'| TR B2 34 u_:-"\ L2g
Breadth of mantle i 12 X 13
o head iy 10 11250 27 o]
~ Gireatest  width  of
fins e 2 32 2 % 45
1t right mrm 15 et 13 fi, 8 251 43
-1 [ EE : 2z o e 16 asd 3
TS e - 24 rit. 24 17 51 i el
gthi’ he 2 cir. 23 13 49 09
Fenmacle vau, EHuDY 57 23 [ 133
Club 23 12 11 22 4
Ihamerer of largrest
- ucker of sessile
arm i TS 1° 50 i 1S

Himeter of larges
sicker of weniacle. i S =

Distribution.—Island of Maui (type locality) ; Honolulu, Oahu,
Bertrand Island, North Coast of Papua ?  (Wiilker).

L

Family ENOPLOTEUTHIDAE
Abralia andamanica, Goodrich.

Abralin andamanica, Goodrich, Trans. Linn. Sec., V11, po o, pl: 2 figs.®
38-45 (1800 Asteroienthis. andamanicn, Pleller, Plankion  Exp.,

(Cegopsida p. 137 (19125 &
M 234 Investigator® station 224 ; 23-li-1807, 147 54' 307 N, ub® a3 E, .
L] 35 fathoms—0One §

A Fazict ¢ Investigator | station 590 : Mergui Archipelago, Marine Sur-
vey of India—One § and nne{?}l &

Specimen M 1" is not in very good condititn and it is difficult

-
A to discover more than about three rows of transverse luminous
_i —— A

T Less np.
-
Ll
.
L ]
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organs on the ventral surface of the mantle, A few orpans are
visible od the siphon and they form pine rows on the ventral sur-
face of the head: Three rows are present on the ventral arms and
a single organ is visible on the third left arm.  About thirty sur-
round one eve, those on the ventral surface being most conspicn-
ous. The first right arm possesses eleven hooks and twelve suckers
and the fourth has sixteen hooks and the same number of suckers
The rings of the arm suckers have twelve to fourteen blunt ‘amid
rather long teeth, separated by about the width of their base on the
distal edge of the ring. Googlrich (1806, pl. 2, fig. 42) represents
the ring as being toothed all round. Piefier (Lc., p. 137) has, how-
ever, suggetted that Goodrich may have mistaken some papillae for
teeth as it is frequently very difficult to distinguish them unless
the horny rin% is isolated from the sucker. This specimen has
more tentacular hooks and suckers than the tvpe, but the fact
that these varv on the different clubs shows that no hard and
fast rules can be laid down as recards this. One tentacle has a
connective apparatus of five suckers and six papillae, antl along
the ventral margin of the club are three much-curved hooks and
the sockets of two others, the central hook being the largest. Nine
large suckers occur near the hooks, each having a horny ring
with about thirty teeth (separated by about the width of their
base) on its circumference. The distal part of the club has fifteen
or sixteen rows of very small suckers placed four in a row and
becoming very minute towards the tip, their rings being armed
svith many teeth. The other tentacle has a connective apparatus
of four suckers and eight papillae, and the club shows five hooks
and the socket of a sixth, as well as eight large suckers, and
fifteen or sixteen Tows of minute suckers on the distal portion.
Specimen M “**" has five hooks on the only club present.
The ventral surface of the mantle shows umu} luminous organs on
the median line, and elsewhere, but theyv are not arranged in any
definite order, and a few trespass a little on the dorsal surface.
Besides the three rows on the ventral arms, a single row orna-
ments each of the third arms. The eight-angled buccal mem-
brane is pale and dotted with red chromatophores. The funnei
organ closely resembles that of 4. trigonura, Berry (1914, p. 329,
text-fig. 33). and consists of a median A-shaped dorsal pad and
broad ovate ventro-lateral pads, a small valve being also present.
.The luminous organs on the funnel fail, however, to show the
triangular arrangemeni described by Berry. The small specimen
M *% seems to be a male, butit is not in very goed condition,
and terE is no trace of a hectocotylus. Four hooks are present
on one club and five on the other. Luminous organs are visible
on the third as well as on the fourth arms, and are very distinct
round each eve-opening, but the eves, as is the case with the
other specimens, age injured.
The principal dimensions in mm. are given below
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Specimen numbe M-3R DD maka N eaxd
End of body to dorzal ke g o 15 T |
Mantle- IIrII"i'l [vwrk I"II\I.|_|,|:1|.|I|'\,|r LETHS i '_q.; i
Breadh b0 manile . 12 1i Lis
across fins i, at 25 15
1. Lnglllul fims o . o] 20 I1
tst rueht arm G : 20 *0 1
and . ] bt 25 21 I8
andl ., i ] [y 17
1 R : 22 v 11
Penacle 15 iz T
Clulbs = ! 10 V] Tl
: : = . - L L
Distribution.—Andaman Sea, 188-320 fathoms .

I'yvpe.—In Indian Museum, Calculta, three specithens, male
and female.

Family BATHYTEUTHIDAE,
Bathyteuthis abyssicola, Hovle,

f:c.l'ff,l.". J."-f LT 1~ feola, Hovle, Narr, Chall. Exg,, 1, p. 272, fig. 108
(1883); ' Challenger' Rep, \"n 1'{C |‘I|I alopoda ), pp. 168-160, pl. 29, figs. 1-7
{15880); Piv ﬂ'L-:_ .\';:,-,_.-I'- fJ et Lrﬂar.' pp. 172-3 (1goo}; Hoyle, Sudl. Aus,
Cop g, Zood., XL no, |] i3, ]!-| i, fig. 2 ""NI i Frans. Royal Sec. Edin,,

NLVIII, part 11, no, 14, |-~,.-. 282.283 {l-_u:.l Beuthofewtids megalops, Verrill,
{rans. Connect. Aend., Fhiird Cafalegne (Cephalopoda), p go1, pl. 44, fig. ¢

(1885); Chun, Faldade Exp, (Oegopsida) p- 185, pls. 24-27 (1910); Pleffer,

Flaniton Exp, (Oegopsida) pp. 325-331, pl. 40, figs. 12-10 {1g12).
M =aas o Investizator ' station 303+ 21-5-1911, Bay of Bengal, 79217 6" N.,

832 7' 15" E., 2000 fathoms—0One,

M "'L""L llu-_-lig':tur station gbza i 20-iv-1912, Bay of Bengal, o° 8' N.,

857 25" E., 475 fathoms—One,

In specimen M *'*" the suckers of the wentral arms are in
two rows throughout, and on the other arms they are proximally
in two rows and distally in three or four irregular rows. The
rings of the arm suckers have five to six teeth.

The tentacles are very long which is perhaps due to the
specimen having been preserved in formalin, The suckers of the
club begin proximally by a single sucker, followed by three in a
row, and gradually increasing to about six in a row. A few rings
of the club suckers appear to have about four blunt rather widely
separated teeth on the distal margin and the rest of the ring
smooth. Their position on the ring, and their.blunt ends, seems
to point to their being teeth and not papillae. Other rings seemed
to be smooth. Hoyle describes the tentacular rings to be smooth,
and Verrill dees not mention their condition which would seem
to imply that he had not observed any teeth.

The horny rings of both tentacular and arm suckers are®
very dark., The luminous organs of the arms are about ‘50 mm.
in length. The chromatophores are darkest on the dorsal surface
of the head. Specimen M """, from the great depth of 2oo00
fathoms, is very young, and the mantle is much crumpled and
denuded of its epidermis. The luminous organs at the base of
the arms are clearly perceptible. The arm suckers are in twp
rows, and their largest rings show four to five teeth. Tir ten-
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tacles are only represented by portions of stems. The arms are
about 2 mm. in length, and the d istamce [rom the dorsal mantle-
margin to the fork between the dorsal pair is 2 mm. <The breadth
of the head across the eves is about 2'50 mm. The specimen has
been preserved in formalin,

The following are the principgl measurements of specimen
M A= —

1
£ 1.
End of Lm.i}' to dovsal mantle-marein e iy
Breadth of mantle Sl
- o head across eyes
tst tfght arm

|I.
2 au
and 4
o 0, 4
Jth . » 3
Length of tentacle 22
. club 250

Distribution.—North Atlantic (Verrif!, 1885); Indian Ocean
(Chun) ; between Marion Island and the Crozets (fovle,»1886) ;
North Pacific (Hovle, Igo4); Antarctic (Hovle, 1912).

Vertical Range.—437-1600 [athoms (FPleffer, 1912). .

Family HISTIOTEUTHIDAE,
Stigmatoteuthis japonica, Pleffer.

Stigmatolenthis faponica, Pleffer, Planflon Exp., (QOezopsida) pp. 284-3
«[1912); Callifewtliis veversa, Hoyle, * Challenger” Rep., XV1 (Cephalopoda)
pp- 183-4, pl. 33, figs. 12-15 (1586).

M =128 fInvestigator' station 374 : 2-iv-rgof, Andaman Sea, 117 37 N,

g5~ 37" E., 28 fathoms--One,

The first three pairs of arms have a rgw of luminous organs
on the ventral margin of their dorsal surface. Of these there are
eight on the first arm, eleven to twelve on the second, and nine
on the third. On the latter pair a short, strong keel attaining
3 mum. in width, is developed on the central third of the arm along
the line of the luminous organs. The fourth arms possess three
rows of luminous organs for more than half their length, two of
which persist towards the tip where 4 single row containing four
terminates the series. About twenty-nine organs are present on one
of these arms. Seventeen luminous organs surround the right
.eye-opening. The left eye has only six organs. The mantle-
margin has a well-defined row of organs all round its circum-
Jerence, except on the median dorsal surface, where a space of 11
mm. is ornamented by a solitary organ in the exact median line.
On the ventral mantle there are about sixteen transverse rows of
organs, and about six similar rows occur on the ventral sur-
face of the head ; eight organs form a low arch above the siphon.
Very few luminous organs are present on the dorsal surface of the
head and mantle. The arms have slight protective membranes
and their suckers are furnished with smooth rings, except at the
distal Jortion of each arm, where the rings have five to eight

e
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blunt rather closely-set teeth on the distal margin, the rest of the
ring heing smooth, The teatacle stem is [l ittened and its inner
surface is marked with a groove. At 16 mm. froni the base of the
club the connective apparatus, consisting of eight suckers and four
papillae, commences. These suckers have a '[J.tllilll]h' area and
smooth ring. Six or seven suckers are placed in a row on the
proximal two-thirds of the club, about ten being larger than the
rest ; the distal third has very small suckers, the last six rows con-
taining only two apiece. Protective membranes are moderately
developed, and there is a slight dorsal keel. The rings of the
large tentacular suckers have twenty-two to twenty-five pointed
teeth all round their circumference, Smaller suckers may have
as manv as thirty-six teeth. None of the suckers has accessory
chitinous formations. 5

Colour reddish-purple, fins paler and their ventral surface
sprinkled with chromatophores on the part next the mantle.
Pfefier (lc., p. 2409) has shown that the genus Callifenthis is
defined” by hwmrr smooth rings to arm and tentacle suckers, and
that the latter are furnished with accessory chitinous Eurm"ttmlls
which are wanting in the genus Stigmalofenthis which has denti-
culate rings to arm and tentacle suckers,

The principal measurements are as follows :—

mim.
End of body to dorsal mantle-margin P
Breadth of mantle s 23
Breadth across fins |, . P .
of fin v 29
tst right arm L . T
andin Al k]
Syl e ; T
4L S ; RS b
Tentacle .., - ' : foi A2E
Club 4 R 19

Distribution.—Japan, 345 fathoms {Hwa’s} One specimen,

Family CHIROTEUTHIDAE.
Chiroteuthis (Chirothauma) imperator, Chun.

 Cluwolenthis (Chivoffanna) dmperator, Chun, Talitede Exp., (Oegop-
sida) p. 241, pls. 38, 30, 40, 41, 43, 43, 44 (1910); Picfier, Plantfon Exh.
(Oegopsida) p. 581 (1g12).

ire

S EELL ‘lmc:.hg':ltur station 281 ; 2o-ili-1901, Bay of Bengal, 11° 15'
N. 87 E., 300 fathoms.—One 9,

AL s Imesugamr station 207 : 13-iv-tgoz, Guli of Owman, 257 11’ Ju',
N. 577 15" E. 7oo.68g fathoms.—One,

M f12= < Investigator” station 3 306 to-iv-rgof, Acabian Sea, 2¢° 45" N,
63% =0 15" E.. 544 f-'tl:lmmg.-—-ﬂni: 7, and arms of another speei-
men,

The specimen M "5 resembles in colour Chun’s illustration
« (pl. 38, figs. 1 and 2). The ventral luminous organs measure about

= R e S P T P S o

| Less tip.
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3 mm. in Jength and 250 mm. in breadth. The nidamental glands
measure nearly 1°50 mm. inlength. The olfactory papillac measure
about 2 mm. in length and are situated at about 3 mm. below the
posterior end of the eves. The ventral arms have the margins
mutilated in many parts so that only a few luminous organs are
present, »iz., g on one arm and 3 on the other. The tentacles have
lost their clubs,

The example M "7 is much damaged but in spite of its muti-
lated condition it has been easy to identify it with certainty from
Chun’s magnificent illustrations. One of the tentacles possesses a
club, and the stalks of its suckers are furnished with the wing-like
membrane deseribed by Chun (p. 247), and in other details the clul
suckers and those of the arms resemble completely Chun's deserip-
tion and ﬁgun;:'. About fifty luminous organs are present on the
fourth right arm and forty-six on the fourth left arm. Nothing
resembling a hectocotylus appears on any of the arms. The eyes
have the three longitudinal rows of luminous organs which Chun
describes as * sparkling like a chain of jewels.” Twenty-two are
present on one eye. The fins, siphon, and much of the ventral
region have been torn away. 2

The dorsal mantle-margin has the attachment exactly as in
Chun’s illustration (pl. 39, fig. 1).

The tentacles are furnished at the base with membranes which
are widest at the dorsal side.

The dorsal mantle rerion is much darker in tone than the
“illustration of Chun (pl. 38, figs. T and 2), who, however, mentions
(f.c., p. 251) ** auch hebt sich bei einzelnen Exemplaren die Riicken-
region im Bereiche des Gladius durch etwas intensivere Pigmen-
tierung ab."”

The specimen M *'*" is also in very bad condition, and is ac-
companied by the arms of another large specimen M "% anda
loose tentacle which presumably belongs to one of them, The club

of the latter measures 140 mm. Approximate measurements of
the different specimens are given below :—

Specimen number oo ARE0RE LA WY ahah ] Sxand
‘t'l'l m. mim. mim. mim.
Dorsal mantle-margin to commence-
ment of fins ,,, - e 20 74
Breadth of body at mantle-margin I3 45
w  of head gt Sl 15 ca.a®
e of fins = fant A0 az
1st right arm :: T 214 B3 100
P ERCE R . 38 mutilated, 112 122
S B 45 203 paf 140
| pos 3R 237 200 202
ength of tentacle oo 1ot qogE mutilated, mutilated.
P e T $ 1hy '

Distribution.—0° 15" N., 98° 8" E., trawl 614 m. (‘ Valdivia '
Exp.) Sagami Bay 'Japan, from the collection of Haberer and Dof-
lein (Chun, 1910),

I Mutilated,
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s Family l:‘I{.l".NL'HITD:‘EE. .
Teuthowenia (Hensenioteuthis) joubini,” Plefler.

Teuthomenia (Mensensofenfles) foubins, Pleffer, Plentfon Ko, (Qegop-
sida) pp. 747-8. pl. 48, figs, 1210 (1912).

M 2pre CInvestigator ® station 4024 : 20-iv-1912, Bay of Bengal, o° 8 N,

827 25" I, 475 fathoms—One.

This is considerably larger than the type, and unfortunately
resembles it in having the tentacles represented only by mutilated
stems. There is a slight groove on the inner surface of the stem,
and at about 3 mm. from the mouth there seemed %o be two
minute suckers, which, however, may have been only abrasions on
the stem surface. A wvery delicate membrane unites the frst and
second pairs of arms extending to about the first sucker, but is very
slight between the second and third pair and absent between the
ventral arms, This membrane had probably been torn away from
thetype! Only the rings on the distal half of the third arms could
be examined without injuring the specimen. The suckers in this

) regibn have four or five short, widely-espaced teeth on the distal
\)‘"' margin, the rest of the ring being smooth. Colour dull white
i sprinkled on both sides of the mantle with small dark chromato-
phores, arranged in about twenty-eight irregular transverse rows.
When not contracted the chromatophores are reddish-brown and
oblong. They are dark and narrow and placed transversely on
the dorsal surface of the arms and are sometimes scattered amongst
the suckers. ‘They are present on the siphon but absent from the
fins. The extraordinary eyes make this a species easy to inden-

tify.
= The following are the principal measurements :—

mm

End of body to dorsal mantle-margin we 14

Breadth of mantle = se o

W head and eyes : o B

Length of fin . 1
Breadth of fins i

15t right arm v it 2

ard ., - B g
Mutilated- ‘tentacle stems o0 B 1]

Distribution.—31°7° N., 43°6° W, 0-400 m., Sargﬂssu Sea, type
specimen (Pfeffer, 1912).
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XNMLID NOTES ON THE FRESHWATER
FISH OF MADRAS.
By B. Sunpara Raj, M.d., Fisheries Bureau, Madras.
(Plates XXV—XXIX.) s
INTRODUCTION.
L]

The following notes, necessarily imperfect, on the habits,
spawning season and early stages of some of the Madras fresh-
water fish, are based mainly on investizations made during 1g10-11,
the resylts of which were embodied in a dissertation which was
submitted to the University of Madras in 1012, The enquiry,
howgver, was continued in subsequent vears amidst other work,
and consequently the original paper has been considerably modi-
fied as the result of additions and corrections made in the light of
further research and study.

Though a number of notes on the habits of Indian freshwater
fish have appeared from very early times, they are comparatively
few and most of them are at best random observations., In the
following pages an attempt has been made to combine all that is
known regarding the habits and early stages of the fish in question
(by a fairly exhaustive though by no means complete reference to
previous literature) with facts personally observed and recorded for
the first time in this paper. Only such observations from pre-
viously published accounts as are likely to be of general interest
have been included and duly acknowledged. They have been
sathered for the most part from the writings of Hamilton Bucha-
nan, Sir E. Tennent, Cantor, Jerdon, Day, Thomas and especially
Dr. Willey, whose observations on the breeding habits of Ophio-
cephalus striatis and accounts of the nests, eggs and fry of some
other species in his report on the inland fisheries of Ceylon are sub-
stantial contributions to our knowledge of the spawning habits
of Indian [reshwater fish,

The local limits of my collection and observation are defined
by the title of this paper, my examination being confined to the
rivers Cooum and Adyar and to the ponds within the municipal
limits of the city of Madras, and in a few cazes being extended to
sgome large outlying tanks such as Sembarambakkam and Red
Hills. The Red Hills, some seven miles west of Madras, is a large
perennial tank, while Sembarambakkam, about ten miles from the
city, is the largest irrigation tank in this neighbdurhood, but rans
dry during the hot weather. The ponds within the city limits are
of the usual type and require no special consideration ; nearly,all of
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them contain fresh water excepting a few on the sea-coast in which
the watef is brackish. ‘The rivers Cooum and Advar, like most
rivers of the Coromandel coast, are almost dry for seyeral months
of the vear: the season of their chief flow is usually during the
H. E. monsoon (November and December). When in flood they
are raging torrents and the water is briclk-red owing to the admix-
ture of a red deposit of light specifie sravity : al other times the
water i= clear nnd colleets in pools on the bed,  Near the mouth for
a distance of over two miles from the sea both rivers form extensive
estuaries, and the embouchyres of both are encumbered by natural
bars. Sipee the “coustruction of the Buckinzliam Canal it has been
found nec®ssary to keep the mouths of hoth the rivers closed
throughout the vear in order to regulate and confine their spill so
as to contractethe waterwayv for boat traffic: in the case of the
Cooum a high level in the estuary is further necessary for sanitary
purposes, in order to keep submerged its sewage-daden banks and
zhoals. Heunce the estuary is not subject to tidal action and the
percentage ol salt is not very variable. A sample of water ab-
tained from the Cooum estuary in August, when the river was at
its lowest, had 3576 per cent of dissolved salts and a specific
gravity of 1 mﬁq ]
The Cooum estuary is always highly contaminated with sew-
age except during the freshets,

The flora of the ponds and the rivers in Madras is more or
less the same and consists chiefly of many filamentous and unicel-
«lular atgac: notably specics of Chare and Spirogyra; the former
abounds in brackish water, A few species of Phanerogams, prin-
clpalljr Elodea and Vallisneria, occur; the former is the commonest
‘and the most abundant water-weed in Madras, while the latter is

found in clumps in a few places in the rivers.
Of the 57 species of fish recorded, onel Panchax parous) is des-

Catla catla, Dnr}-rfmmﬁms brachyurus and Mastacembelus pancalus,
 the geugmphmal distribution has been extended; in two species,

hém furmshed. Notes regarding gmwth and mlcrufatml; of

Imbed as new to science: in the case uf at least three species, wiz.

has scandens and Macrones viltatus, albinism has been noted
more than a dozen, information regarding breeding habits




" 1016]

B. SUNDARA RAJ:

Fresipeater Fish of Afaidras.

S-’rsmm’rm INDEX OF Spircins, -
.fﬂgr .

- Family mapul.u- Family Cyprinodonticda,
Elaps tudives 51 Haplochilus e ."rur.-n..f.l«-rlnr
Hﬁwfdﬁt z'l'_f-'iHNer: 3 Panehay parn

o il Family '\nmptcndne. 7 Family .‘:u.u-fn u]ml i

Notapterai Hutopteries oy e rlamepdins hirachvasio

L X Oaivedirn ploos o L calies
.-l" 2 [“fm‘llly' Clupseivlae,
ﬁﬂgmﬁﬁ prrati 3BE |:- 1:11::: S t111|.hr|.hu: il
i J i Ll
i " .
lamﬂzxﬁ-lpnnnh g x K .||rh|\ U1'-'|1 act [1h iliclaie.
iy L :‘:": “""'l'l.llf B Sraed friatis »
ol 1 f -'.'-1 =eiaritanln
254 e
L ok i soepitelis gaclin
limfi'i o ;{Sﬁ Family Anaban®dac.
;. ﬂmlhl I ‘.'5;-\ f- il ::ra £t ||h HLY
3 safliore 250 Family \m!dlm I
Iy T LT, 258 Nudui araynd
i ‘!':_g%mﬁ” :::: : I ;ru Iy ‘;: rranidac.
'fuj’tmnlw :-'-E‘J dn;? rF il | rLrer
e R
L8 -‘Hlfi‘ﬂ o T R | (%% i h
-ﬂnﬁi‘ﬂrﬂurjgguduu el i .!F]:; dmbassis wmrobs i
it ﬂwm'ﬂ 36 Family ﬂ-.phm ptenidae,
Preeflampus vehiing a6 Osplironrenies gon ran
ot Mo rapred s cinpaiis
A ﬂé:ﬂ[ b*t'k]'d'd;._"' i Family Cichlidae.
f BRI e AL WU Eieaplus wnenlates |,
Elvoplus suraleniss s
12‘-_! . Family Goblidae,
. o202 EBleeieis fuscn i
w205 | Gubius (ﬁhﬂlhﬂguﬁrml L T
. ﬂﬁhj] Giabins [ Acentromobing ) aenddpiin-
& ST BT /i Vs
s 20y Gobins |G!uﬂu£’m’.uusj ginris
o205 Gobiusd Ccpairchifys) stviatus .
g 265 Family Mastacombelickie,
Bfvpmcobdella aculeati
Ly
265 Mastacentbolus Ppasecili oy
260 Mastacenibelies ormnidins

i3
o e e
Tl T

=

L I




253 «Records of the Dadian Musewm, [Vor. XIT,

easilv acclimatises itself to fresh water. TLarge numbers are caught
in the river Cooum within tidal influence , and in brackizh ponds near
the coast.! During the floods voung fish are common in the Coouin
above tidal influence, while adult fish occur in the Madras Fort
diteh * and in tanks in the Government House gardens, hoth of
whiclh have had no access to the sea for vears. The above facts
seem to show that this fish breeds ineresh water. A congener, F.
faceria of Alrica, is known to enter rivers.?

E. indicus appears to breed during the cold weather, The frv
of this genus, like those of the other members of the family, are
said to be ribbonshaped.* s :

Megalops cyprinoides (Broussonet).
-
o Tamil—Mordn Kendai,

All the specimens examined, ranging from a length of 6 inches
to 20 inches, are referable in most respects to Bleeker's M. kun-
dinga, but the head is slightly smaller and there area greater sumber
of anal and dorsal rays.

Habitat and Habits.—M. cyprinoides is an estuarine fish {re-
quently entering fresh water and easily accommodating itself to if.
The larvae and voung are common in the Cooum river, within
and above tidal influence and in pools near the coast; but the
largest specimens I have seen, about a foot and a half in lencth,
are from ponds in the city. According to Thomas they acclimatise
very readily to fresh water and grow fast and are said to breed in
iresh water.” In support of the last statement, I may state that
I have obtained the species in various sizes from a pond about

4 miles from the sea which has no communication with river or
hackwater, I have not seen it in the Red Hills tank or in any of
the larger lakes further inland. .

M. cyprinoides is an active and powerful fish, predaceous in
habits, subsisting mainly on the smaller Cyprinidae in ponds.
In an aquarium young specimens are attractive, but their growth
in such surroundings is not rapid. At frequent intervals they rise
slowly till they are quite near the surface, when they make a
sudden dash to the surface and descepd down in a moment having
swallowed air, which escapes through the opercular cleft. This
habit is natural to the fish, as it often rises to the surface in ponds
and the act is accompanied by a characteristic splash of water

*and the escape of air bubbles. According to ** Skeen Dhu’ they
rise to the surface only between 5 and 6 p.m.* Connected with
*this habit is the fact observed by Dr. Willey that this species lives

I A4 the Jower anicut on the Col river, Tanjore district, specimens over a foot
and a half in length are frequently captured with Hilsa {Clupea dlisha) during the
Hocds in July and August,

t Thumias, Tank Aurling, p. 165 (1585).

and ¥ Cambrides Nad. Hist. V1L Fishes, p. 547
« b Thomas, Ked o fudia, p 202
* Skeen 1Yhu, The Mighty Makseer, po 49,
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for many hours ont of water, rather an exceptional feature in the
herring family to which Megalops belongs.! .
M. npmmuhz. breeds 'during the cold weather. ‘“Thomas,
however, in his Re port on F:\{m'ffmh in South Canara states tha
. :r,l‘Jm’n’u, Day (=M. cyprinoides) is said to breed from May to
June. ‘The larvac are commot in the river Cooum in October and
November in fresh water. As in Albwla vidpes (A, conorlivnchus
of the ** Fauna'') the young pass through a tllm’lcl{mtlc larval
stage analogous to that of the ecl?

MNotopterus notopterus (Pallas).® .
L]

(Nolopleris kapival of the Fawna of Brit. Tndia.)
Tamil—Cliolta Vilai. 2
Habital and Habits.—Day records this species from fresh and

brackish waters. In Madras, however, it is confined to the former
and appears to thrive best in the stationary water of ponds and
lakes; Hamilton-Buchanan, however, obtained his largest speci-
mens (3 feet in length) from rivers.?

* Uses.—Though the species is said to attain to 3 feet, T have not
seen it above a foot and a half in length. It is esteemed as food.

Engraulis purava (H. B.}

Tamil—Fen Kanny,

Young fish of E. purava occur in the river Cooum in fresls
water during October and November, which appears to be the
breeding season. It is an estuarine fish which ascends rivers when
young. In 19ro a specimen was collected as far inland as Tirhoot

in Bengal.®
Labeo calbasu (H. B.)

Tamil—S5& Kendai.

Habital and Habits.—This specics abounds in large tanks in
the neighbourhood of Madras and in rivers above tidal influence.
It also occurs in a few small tanks within the city. Like the other
species of Labeo, it feeds onr vegetable matter and minute crus-
tacea and is essentially a bottom-feeder® L. calbasi breeds dur-
ing the cold weather., Immature fish are common in the river
Cﬂoum in fresh water in January. Young fish of about 6 inches in_
length are silvery white in colour, the scarlet spots heing entirely

absent, .

E Spodia Seplaniva, V1L p.ogs,

2 yvan Rampen, Larvace of Megnleps cpprineddes :
Neer. Buitensorg, 1908 (10-12}.

& AMax Weber and e Beaufort, Frshes af the fado-. irr.ihrrhﬂu dveliipedign,
L p. . i Pallas, Spocil. Zooll, V11, p. 40.)

¢ Mamilton-Buchanan, Fishes af the Gauges, p. 235

b Fonrn. Bombuy Nut, Hist. Soc., XX, o432, .

8 Thomas, Rep. Pisciculture 5. Canara. p. jo. -

Bull. Dept, i des B,
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Uses.—This 12 a large fish, srowing to about 3 feet in length,
which is much esteemed as food. .
L]

Circhina reba (H. B.)

Tamil—Arinjal or Arinjal Kendai,

This 13 0 conunon species in large tanks in the neighbourhoord
of Madras: it however does not seem to occur within the eity or
in brackish water,

Uses,—It is o small fish growing to about g inches in length,
antl not much in*demand as®idad. ’ .

L]
-

Catla catla (FH. B.)
(C*buchanani of the Fauna of Brit. udia.)

On roth June, 912 I abtained a fresh specimen in the Chinta-
dripet Market, Madras which is preserved in the Madras Museum,
This is apparently the first record of this species soutle of the
Kistna. Mr., Wilson informs me that since the introduction of this
species into the Cuddapah-Kurnool canal by the Fisheries Depart-
ment, it has found its way into the Peunar river and some ol the '“‘--.___.q
large tanks of the Nellore District. Some tanks further south
are shortly to be stocked by the Fisheries Department.

It is a valuable food fish attaining to 6 feet and more in length
and an inhabitant of fresh and brackish waters. "It is a very
atrong and active animal and often leaps over the seine of the
fisherman . . ."" (H. B). Growth is said to be very rapid in
this species. Mr. Mitchell’s specimens, which were only 4 to 1 inch
in length when introduced into his tank, had attained a length of
rI inches in the course of five months (Nature, 1875, XIII,
p.107). In the Godavari river, where this ffsh is quite common, it
breeds about August. Young specimens from 2 to 3 inches in
length are common in that river in JTanuary.

Barbus chrysopoma, C. and V.,

Tamil—Panjela, also Shani Kendai,

I have referred to this species'! a common tank Barbus in
Madras, though it 'does not exactly agree with Day’s description
of the species. The original description by Cuvier and Vallen-

*cienes is very defective?

In Madras specimens usually there are 3 or 4 anterior un-
shranched rays in the dorsal fin, the pectoral has 15 rays, the
number of perforated scales on the lateral line varies from 29 to
32, the diameter of the eye varies from 4 to 4} in the length of the \—q
head, there are 10 to 12 rows of scales in front of the dorsal fin,

i Jerdon ( Madias Fowrn. Lit. Sc.. 1840, pe 3540 Thomas (Taar Angling,
pe w07} and Skeen Dho “Mighty Mahseer, pp. 6 and 62) record this species
rign Madras,

t Canther, B M. Catalegie. V1L pe 103 (syn. b
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the rostral pair of barbels are one-half longer than the orbit and
'.lu dark lateral Dloteh anterior to the base of the caudal fin may
e present or absent, '

The above particulars show that Madras ex: unples combine
the characters of the three species, &, sarana, H. B., B. chrysopoma,
Coand V., B, piwnanialus, Day, all of which :1(_'(‘:Jr{lillg to the
Fauna of Dritish India may occur in Madras. Day himself
doubted the validity of his species B. pinaauratus, which he
thousht mav be a variety of B. chrysopoma, while 5. sarana is
closely related to these.!  The series examined , however, is entirely
too litited to decide whether these thtee species dre really distinet.

This lish is common in ponds in and around Madra$ and does
not pear to oceur in rivers, The breeding season seems to be
thout December, as the yvoung are very common i January and

NEIRS

Febru
thev are an incl long, there are 4 undivided anterior raysin the
al fin. Al the fins and the opercles are suffused with orange
hogy is bright silvery and the dark lateral spot at the root of
wla! fin is very distinet.

Uses —Auch valued as food.

Barbus amphibius (T and V.)
Tamil— Nunbriki Kendai,

Both in the IFishes of India and in the Founa of India Day
gives the number of undivided anterior rays in the anal fin as 2,
while in his Fishes of Malabar lie mentions } such rays; i Madras
specimens the latter number usually oceurs.

Habitat and Habits. —Though not uncommon il does not
appear to be very numerous except in some tanks. In the river
Cooum it occurs within tidal influence. It is a shallow-water
species subsisting on a mixed diet composed of aquatic weeds,
worins, flies, ete. 5. amphibius breeds during October, N’uvemher
and December and also according to Thomas :iuring June and
July?

Description of young.

< When young the summin of the head is golden green, and 2 yellow strenk
runs [rom apposite the centre of the eve to the centre of the tail.  When about

twar inches in length the blick spot on The side of the tail commenees to appeat,
el by degrees the golden streak along the side disappenrs. 4

[7ses.—It is a small fish not much in demand as food.

Barbus dorsalis (Jerdon).

Tamil—Miikaning Kendai. ** Saal Candee'’ (Day) is the name
given to Labeo calbasu in Madras.

Habita! and Habits—B. dorsalis occurs in ponds and rivers,
but nowhere nbundantig:, It is rare in tanks w:thm city limits.

I Dav Fisles of fuidfin. p. 5hz. ¢ Report Piscicnlture 8. Canara, p. 72
£ Ihid., p. 501 * Dy, Fighes of Malabar, p. g y

arv. In the voung the eves are comparatively large? When |



The spawning season is said to extend from August to Octo-
ber. DrsWilley observes :

U August gast ahalf-spent spawning .-L'.rr.-'-.-u dursetes ) sceompanicd by o
batch of adbesive eggs was brought from the Colomba Like,  The el meastred
o' 75 min. in diameter with a pale gravish trans sparent volk nerdy unilormly gran
lomas,  he -"L,L.-u had BLeen caught i the aet of being Lid and were app .L””l.,
unfertilized.’

FIe] P o x - § ¥ F i
Uses.—This species attains to at least eicht inches in length
and is fairly woogl as food.

< *  Barbus sophore (H. )"
-

(8. stigima of the Fauna of Brit India.)

Tamil —Kulla Seendai,

In June, 1g1o I abtained a dozen specimens ol this species
irom a pond behind the Madras Museunm, some of which pos-
sess a pair of small maxillary barbels The chief characters of
examples of the two kinds ebtained simultaneously [rom the above
pond are detailed below to ebwviate all possible doubt as to t]m

identification—

I. SPECIMENS WITH A PAIR OF MAXILLARY BARDRELS.

. A specimen 3 in. in length.
D.38. A_3/5. ¥.=2f LL.26
H A dark lateral blotch on seales 2z and 23 of the lateral line.
Three rows of scales between the . and the ventral fin,
Length of head 5 in total length,
Nine scales before the dorsal fin,
A searlet Jateral band. .

2. A specimen 4 in. in length.
Digf8 A g5 Mo ala S 1T 06!

A dark lateral blotel on scales 22, 23 and 24 of the LL.
Three rows of scales between the nr. and the ventral fin,
A scarlet lateral band present,

Ten scales hefore the origin of tht dorsal fin.

3. A specimen 4. in. in length.

wd

- D: 38 A.36; M.zf7. TLi. 26,
A searlet lateral band.

. A dark lateral blotch on scales 22, 23 and 24 of the L.
Three rows of scales between the Li. and the ventral fin,
Length of head 4!, height of body 3! in total length.
The diameter of the eye 3} in the len"th of the head.
Ten scales before the dorsal fin.

o 4 Spalia zn'}"frr.lmrr o I R T
- iy hﬂ.tll:“‘l.l:ln ]ul'q . frfr.f fu:u \', 2 43{. 111.;:1'._1.

2si) . Records of the Tndinn Muscum. -]‘h'ﬁl.. T =
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IT. SPECIMENS WITHOUT BARBELS,

I. A specimen 3% m. in length. £
D38 A 35, Vaozde. L. 25,
A dark lateral blotch on scales 22 and 23 of the L1
Three rows of scales between the L. and the ventral fin,
Length of head 4¢ in total length.
Nine rows of scales before the dorsal fin.
A scarlet lateral band.

L]

. 2. A specimerr 4 in, in lenzth,
DA Hlas. WK a2fr L, 25, .
A dark lateral blotch on scales 22 and 23 of the lateral line.
Three rows of scales between the L. and the ventral iin.
Length of head 5, height of body 3! in total length
The diameter of the eve 3! in length of head.
Nine scales before the dorsal fin.
A scarlet lateral band.
In all the specimens the eyes are 1: diameters apart, the
A, first dorsal ray is osseous and entire, the dorsal fin commences
.>" rather in advance of the ventral fin, midway between the end of
the snout and the base of the caudal fin. The lateral line sense
organs exist in all the specimens only on 25 scales, the 26th scale
is a small scale, when present, without a perforation. In all,
there are only 3 rows of scales between the L. and the base of the
ventral fin A dark blotch on the mid-dorsal rays is present in all.”
The only fish with which a possible confusion could arise is
B. amphibius, which has a maxillary pair of barbels: but in all
the specimens described abowve, there are 3 rows of scales between

5 the LL. and the origin «of the ventral fin. This character apart

from others, such as the greater breadth of the body in B. sopiore,
is sufficient to distinguish it from B. amphibins, which has only
two such rows of scales.

From the above statements it will be seen that maxillary har-
bels, while absent in most specimens, are present in some. If my
observations are correct, the presence or absence of barbels is evi-
dently variable and so cannot serve as a safe criterion for classify-
ing species of Barbus, Day also doubted if the two species
B. mahecola and B. filamentosus, distinguished by the presence of a
small pair of maxillary barbels in the former, were really distinct.! »

From the history of B. sopliore it is seen that till 1869 B. stigma
(C & V.) destituteof barbels was considered identical with 3. sopliores
(H. B.), and the mention of 4 barbels by the latter author in

)'4{ his description, as they were not shown in his figure, was considered
— = a mistake. In 1869, Day discovered a form with 4 barbels in the
Khasi Hills for which he adopted the name B. sophore, B, siizma
being retained by him for the common form without barbels.®

"t Uiav, Frshos of fudia, p. 550 Fawiea Beit, Ind., Lo 203 and 204,
£ [Yay, Loc., p. 300 Proc. Zosl, Soc. 1800, p. 370, .
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Though I have not seen the [orm with 4 barbels, it seems
likely tleat these three forms—the common form destitute of
harbels, the Madras one recorded in this paper with a pair of
maxillary barbels, and the kind from the Khasi Hills with 4
barbels—represent phases of a very variable specics which accord-
me to time or locality may possess four, two or no harhels,

Habital and Habifs,—B. sophore = one of the commonest species
in Madras, oceurring in abundance in the shallows of ponds and
rivers.  In the Coowm it is found within tidal influence in brackish
water. It breeds during the cold weather; Day records Anding
1350 mature cgds in o female’at Madras i January." The voung,
which aré eommon in November and December, closely resemble
the adult, except in their paired fins, which are comparatively long ;
the pectorals seach the ventrals and the latter the origin of the
anal fin. The lateral scarlet band, frequently seen in the adult, is
often present in the yvoung also.

Uses.—A small species, reaching a maximum length of about
5 inehes, not muech in demand as food, Its fesh is bittes and is
supposed to be medicinal. It is a valuable mosquito larvicide.

Barbus filamentosus (C. & V)

Tamil —Scvali (red tail) or Ketha kendai,
It is very doubtiul il the present species is really distinet from
B. mahecola (C. & V.).* Both forms, those with a pair of minute
mazillary barbels (B, maliecola) and those without them (8. fila-
*mentosus), occur in Madras and are identical in all other characters.
This handsome fish frequents streams in small shoals,

Barbus mahecola (C. & V.)

-
Oecurs in a few tanks in the neighbourhood of Madras.

Barbus vittatus (Day).

Tamil—Sinna kulla kendai. 1

Colottr—1In Madras examples there are only three characteris-
tic black spots, one on the dorsal fin} another at the root of the
caudal and a thirct in front of the anal fin; the last though fairly
constant appears to be caused by [wecal matter.

- o I the immature the colours vary @ when the fish is about 8 goths of an
e long, o vertical stripe begins to show itsell in the posterior third o the dorsal
tin, the summit of which also Becomes edged with black, whilst there are some

®irregular orange marking=, in very young spxcimens the line of demarcation
between the green of the back and the silvery abdomen appears like a white band
running from the cve to the middle of the tal.™  (Pay )

i Day, Frshes of Ladia, p. 570 ] . e

2 Day, Fishes of Judie, pe3so. Thy combines the two species in his Fislies
uf Malabar, p. 215, N ] :

& Frehes of Matabay, p. 2155 Fishes of ladie, po 582 Fupna Brdt, fand..
P aas g

T
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Holytat and Habits.—Very common in several ponds in and
around Madras and in rivers in [resh water. After a heawy shower
this is one of the foremost’ fish to enter drains and gutters in
the city.

Uses.—Its small size, hardihood and the ease with which it
could be kept alive for years in small aquaria make it one of the
most valuable mosquito larvisides,

Rasbora daniconius (H, B.)
Tamil—Oeari or Paraoid, b :

In Madras specimens, two complete horizontal rows of scales
lo tot exist between the L. line and the root of the ventral fin as
stated by Dav,! there being only one and a half rows as correctly
shown by his figures®: the number of rows in [ront of the dorsal
fin varies {rom I4 to 10,

Habidtat and Halils —R. daniconins abounds in all the rivers
and tanks in Madras in fresh water. It is a shallow-water species
and feeds en hoth animal and wegetalle matter.* 'This species
breeds during the rains in September and October in Madras,
while its congener K. rasbora (R, buchananr of the * Fauna') is said
to breed on the West Coast in June and Julv.* The fryv, which
are very cominon during the breeding seasoa, enter drains and
are frequently caught there with the young of species of Ambly-
Bharyvngodon, Nuria danrica and Barbus vellatus, the other common
tank-fish of Madras. Theyv are easily distinguished from the f1y,
of dmblypharyngodon by the absence of both the orange colour and
the convex dorsal profile so characteristic of the latter ; but are
not easily separable from the [ry of N, danrica before the barbels

appear in them, and the frv of B. vitiatus.

Uses.—Conflicting® opinions exist as to their usefulness as
mosquito-destrovers; my experimentis show them to be at least as
useful as N. danrica in this respect.

Muria danrica (H, B.)

Tamil—Paravit, -

The height of body in some large examples is 5 in total length
and the eyes are usually 1! diameters apart.

Habitat and Habits.—N. danrica is very common in ponds
and not uncommon in rivers, The breeding season extends frome

Oictober to December, when many adults have the caudal portion
-

U Dy, Fislies of Tudin, po 584 ¢ Fawia it Ll pe 337

L Day. Frehes of fadie, plo extvi, figs, 2 and 3.

¢ Jerdon, Madras Fewrn, Lit. Se., v, po 3200 The statement of Messrs,
{ haudhurt and Sewell i their fud, Fish of Proved Utility as Mosquito Destrovers,
that this species is a pure vegetarian is contradicted by Mr, HL C. Wilson in his
» Notes on larvicides and natural enemics of mosquitoes in South Indin.”' Proc.
Coene. Mal. Commit,, 2nd meeting, Madras, 1972,

¢ Thomas, Rep, an Piscls Sonth Canara, p. 72, 4
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of their bodies with the caudal fin stained crimson; which is sup-
posed by fishermen in Madras to indicate good rains.  The [rv are -
very common in November, when tfiey frequently enter drains in
the city after a heavy shower. Till they attain a length of 1o mm.
the barbels are undeveloped and the scales are indistinet ; when
25 mm. long, the maxillary barbels reach the eve, the colour i=
grevish white, a faint vellow band extends along the sides and
some dark pigment spots are present at the root of the caudal fin.
[Fses.—Thig is a small species which is said to reach a maxi-
mum length of 5 inches. Being a surface feeder it is valuable as #
Il'iL'ISi']l]iE{1-{113.'-'\1'!'11_"1.‘!'.I £V ! .

Amblypharyngodon microlepis (Blecker).
L]

. 'l‘ﬂﬂlﬂ—l‘l"”.'ril Elar !\'I'”“ll:”: or Paclia I-.lrh'l'.'r-:r;. _F\I;".I“rl”.l‘l both nanes=
refer to the metallic ereen colour of the back,
The rows of scales between the 1,. line and the base of the
ventral fin is usually 6 and even 7; only occasionally is'it 5 as
stated by Dav. ;
Habitat and Habits.—A. wicrolepis is one of the commohest s i
tank-fish in Macdras. Tt inhabits shallow water and is among the \—<
fitst to migrate from ponds with the shallowest of overflows, in
which act it is frequently caught in drains after a heavy shower,
The breeding season extends from October to December, when
the fry are extremely common.
. Descriplion of Fry.—There are usually g raysin the dorsal
and 8 in the anal fin. When less than 2 centimeters long the
scales are indistinet, the body translucent and bright oranuge in
colour, except the abdomen, which is silvery ; the dorsal profile is
very convex; a dark green crescent mark on the head behind the '
line of the eyes is very distinct in preserved specimens : the pectoral
fins reach the ventral, which reach the anal.
Uses.—A small species not more than 3 or 4 inches in maxi-
mum length, which enters largely into the diet of the poorer classes
in consequence of its abundance. Experiments prove it to be a
valuable mosquito-destroyer,

Amblypharyngodon mola (H. B.)

Not so common as 4. microlepis in Madras,

. Chela clupeoides (Bloch).

“Tamil—V ellichi. " ‘\'\L

C. clupeoides is found chiefly in ponds and onlv occasionally :
n rivers, Though not uncommon it is rarely abundant in any
single locality. It is an active fish and a fast swimmer and in-

. b Sewell and Chawdhuri, Fad, £ |rI||" Pripal -r.fflfl;!_l.‘ ks ..|fu-ulfrr.l'.Fr:-|."r,-¢|ra-r:|-m-_~_
P-17: »
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habits clear water. Being a surface-feeder it is fn'r!llu-tlh seen
*  near the surface of the water.

*The ehelas,are remarkably nII'I.l. i thie eirly mornings atul evenings, which
means that they are thoroughly on the feed then.  During the middle of the day
they =som to Bvour the deeper waters angd beeome less active, oecasional rises

heing seen in the contre or deep parts ul the pool, but not feeding r\--_;1||.LIf_'p,"r'

In sport or when chased they shoot into the air ; more fre-
quently they expose their silvery sides at the surface of the water
in bright sunshine. .

[7ses.—This species attains a maximum length of six inches

s and is esteemed as food® The doul’t *cast on tlte usefulness of
species of Chela in destroyving mosquitoes by some writers®*has been
criticised by Mr. H. C. Wilson.®* My own experiments show that
C. elupeoides readily eats mosquito larvae at any ratgin e aptivity,
Possibly €. argentea differs from the present species in this respect.

Perilampus cachius (H. B.)
(P. atpur of the Fauna of British India.)

Tanvil—Salvdi,

)_,,-" Cachins being the first of the two specific names (cachins and
atpar), used for this species by Hamilton-Buchanan®, has to be
adopted according to the law of priority. i

In Madras specimens the anal fin has only 20 to 22 rays, the
number of longitudinal rows of scales between the L. line and the
base of the ventral fin is frequently only 3}, and the number of
perfmated scales on the L. line usually only 50. I have not seen
this species more than an inch and a half in length, though it is
said to grow to a maximum length of 4 inches.

It is a rare fish in Madras. 1 have met with it Very occa-
sionally in the Cooum river and in the Sembarambakkam tank.

Uses.—Messrs. Sewell and Chandhuri mention it as a mos-
quito-destroyer.”

Lepidocephalichthys thermalis (C. and V.)

Tamil—dsarai.

This common species abounds in the riv ers where the bottom
is sandy, and in ponds.

Habits.—L. thermalis inhabits the bottom mud or sand of
rivers and ponds, where it usually lies buried during the day, -
venturing out to feed at night. The burrowing in mud or sand
does not appear to be a laborious process. In an aquarium, when o

L Wilson, Some note=-on lamvicides and oatural enemies of ﬁlﬂ.‘ii!'l.li.i(ﬁ}h n
South India.  Pracecdings Thivd General Malarie Compritter, Madras { Novem-
ber 15th. 1oth and 2oth, 19127,

! Benley, z2nd Rew. Wellcome Lalboratory, p. 118 Sﬂ.“'f" and Chaudhur,
fnd. Fish of Proved Utility s Mosquito- sdestrovers, P 10,

& H. C.Wilson. /. .

+ Hamilton-Buchaman, Fislies of the Gages, pp. 258 and 250, .

b tud, Fish of Proved Utility as Mosquita-desfravers, p. 19, .
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disturbed, it rapidly darts about and suddenly strikes the bottom
sand hedd-forwards, diving into it by sheer force. A favourite *
position for thesfish is to lie buried with just the snoyt and the tail
ahove the surface of the sand ; often the latter is also concealed
and the spout is withdrawn at the approach of danger, only to
reappear almost immediately,

Branchial respiration appears o be insufficient in this loaclh.

In an aquarium it grows restless at varying intervals, and rises to
the surface to fake air, which is Jp]mrentiv »-'.mlluw&d
quently it lives for a long time out ol water.

The jerectilé sub-o hital spine appears to be an organ of de- *
fence ; when the fish is seized by the tail it rapidly swings round
and dashes its head against the hand, when the prick of the erected
spine is felt.

The breeding season extends from October to January, when
=T the voung, which resemble the adult, are quite common every-
where in shallow collections of rain-water.

Uses.—Though small it is considered very nourishing.:

Conse-

Clarius batrachus (Lin.)! 8
(Clarins magur (H. B.) of the Fauna of British I'ndia.)

Tamil.—Karuppu theli (theli=scorpion, has reference to the poison-
ous pectoral spines),

Habital and Habits.—C. balrachus is rare in Madras. It in-
*habits fresh and brackish water,

Like most Silurids it is sluggish and prefers muddy to clear
water. It lives and feeds at the bottom of ponds and rivers, and
in the mud sometimes lies concealed for hours, with no movements

i save those of respiration and the constany Iashmg of its barbels,

- :whmh appear to be its chief organs of perception. Expenmentsl'
- inan aquarium seem to prove that this fish is practically blind to
ot S D ‘bevond the reach of its barbels. The colour is eminently
€58l g Wil ,% \%;u cctive and effectively conceals the fish in dark muddy sur-

1 C. batrachus is amphibious, passassmg anac-

__1.

it lives a cﬂﬂs:&emhle i ;_-_-_- -__ : .;.;':
ml P &
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tinct species.! Again Day united the two in t878.°  Since then,
S. singio (H., B.} has been ranked as a synonym of 5. fossilis
(BL) by most_systemutists. Recent anatomical research, however,
appears to show that the two are probably distinet species.
Hyrtle * (1853), followed by Hubrecht and Day (1877)* states that
in 5. stngio the right accessory air-sac is supplied with Dblood by
the first afferent branchial arters, the left on the contrary being
supplied by the fourth afferent artery. DBurne in 1894 found that
it 5. fossilis both air-sacs are supplied by the’ fourth afferent
arteries ®

Habitat and Habits.—Quite cotumon in poids and ditches,
where it [requents the muddy hottom. Its distributien does not
appear to be limited tofresh water as on the west coast (Coclin)
it is spid to occur i backwaters where the (isharmen cateh it
at night with a torch, the light of which atiracts it. 5. fossilis
is amphibious and consequently lives for a long time out of water.
““ Wounds from the pectoral spines oi this fish are dreaded in
India as they are reputed to be very poisonous."*

The breeding season extends from September to December;
during the rains the fish deposit their eggs in irrigated fields,
where the voung, which are copper-red in colour, are frequentls
caught for stocking tanks.

Uses.—S. jossilis attains a length of a foot and a gquarter when
full grown and is highlv esteemed as food by Ludians.’

Wallago attu (Bl and Schn.)

Tamil—Valai, Athi Vilai.

Habitaf and Habits.—The *' [reshwater shark " inhabits lakes
and rivers. Col. Tickell® states that it occurs sometimes within
tidal influence : this i probably the case when it is carried down
by flonds, as the least salinity seems to disagree with this fish and
to cause death,

W. atén is a large and powerful fish and predaceousinhabits. It
feeds on both vegetableand animal matter, preferably on the latter,
and is said to destroy fry and large numbeis of smaller fish in ponds.
1t is sluggish in its movements and lives for the most part at the
bottom. ‘Thomas attributes the frequent slowness of this fish to
discaver the presence of food to deficient sight. The statement
that it feeds mostly at nizht” appears to be incorrect, as I have seen
it very active and freely take a bait by day. It is usually caught”
in large nets and when handled it makes fierce attempts to bite,

| Brit. Mus. Cat. Fishes 'f."pp, Zovahd 3.

2 Fighes of fadin, p, 480,
& Ak Wiss, Wieew, XL ops 302 (18531,
¥ Fowr. i Soce 2ol XL poto8 1857),
b Lae. e, XA opoas (dog ). .
S and 7 Day, Fishes of Jndia, p. 457,
% Rod {u fadia; 1531, p- 108, .
¥ Day, Fanra of Heit fudie, Fishee, 1. p. 125 =
.
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U'ses,—This is a large fish which is said to reach a maximum
length of six feet though specimens above four feet are very rare,
It is esteemed as food and salts well ®

Pseudentropius atherinoides ( Bloch).

Tamil—Na Keliti (the epithet na == dog and hence an inferior kind},
The *f three or lour bands along the =ides formed by black
spots ™ (Day)® are not found in Madras specimens and the pecto-
ral spines usually have about twelve denticulations.
Habitat and Habits — P atherinoddes inhabits lakes and ponds
in the ndighbourhood of Madras and is rarer than most other
Silurids.

*  Arius falcarius, Richardson.

Tamil —Uppu Kali Keliti.

In most Madras specimens the pectoral fin does not reach the
ventral nor does the ventral the anal.

Habital and Habjls.—A common estuatrine species which ocea-
sionally ascends rivers and comes into fresh water.

The interesting breeding habits of species of Adrius are u ell
known?® The hreedmg season in Madras extends [tom September to
November, when large numbers congregate in estuaries to deposit
theirspawn., Oneof the breeding grounds {or this species in Madras
is the mouth of the River Advar. The eggs, which are large and
yolky measuring 5 to 6 inches in diameter, are probably deposited
in batches by the female. 'The male takes up the eggs—-usually
about eight—into his mouth and keeps them there for nany days
till they hatch out as fry. They are retained by the male till the
volk is absorbed. During the whole of this period. the ovigerous
male never feeds. During the breeding seasen the males frequently
have the caudal, anal and part of the dorsal fins stained red.

Uses.—A. falcarius attains a maximum length of two fect, and,
heing common, enters largely into the diet of the poorer classes.

Macrones cavasius (H. B.)

Tamil—Salai Keliti. f

It is common’in lakes and rivers at a distance from the sea ;
while it is common in Sembadambakkam and Red Hills tanks, it
45 not known to occur within city limits.

In habits it closely resembles other Silurids. The pectoral
&pines cause painful wounds. Though it does not breathe air
direct, it lives for a long time out of its native element.

Uses.—It is said to attain a maximum length of eighteen
inches and is esteemed as food by Indians.

Dy, Fishes :3{' Mhalabar, p. 193
Y Fishesof faidia, p- 4755 Fara Brit, Ind., oporats
. 2 Spolin Zeylaica, VL pogz droree: Day, Fislhes of fodia, po 457 Fewna
it fad. p. 10a,

b
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Macrones vittatus (Bloch),

Tamil—Ndtin Kelitt, . ;
fHabitat *and Habits. —This is the commonest species of
Macrones in fresh water in Madras. In the Cooum and Advar
rivers it frequently occurs within tidal influenee,
In habits it closely resgmbles the previous species; Dav!
nbserves ;—

“ Thistish i= termed * the fiddler in _\.l_\'mq._-. 1 wowched ofie which was on the
wet grrownl, at which it appearad 1o become very irate. erccting its dorsal fin and
kg a noise resembling the busring of o bge, ovidently a1 sign of anger.  YWhen

il et =oime =1mall carp into an SAEUA |,';|||:_.|i|'.i|1:‘_:' one ol hese |:|-,u 1 rushed
ab a small example, seized it by the middle of its back and shookst like a dog
killhing a rat.’
In Aprl, rgrr I obtained from a ditch vear L{uiput which
contained large numbers of this fish, two albino specimens perfect-
i ly pigmentless ; thev were translucent white, showing the surfacc
blood vessels of the skin, and were less active and more sensitive
to light than picmented ones
In March I found a female with eggs,
« Uses.—Thoungh small, it is very common, and is eaten by the

j =0 D00,
: i (C. and V.)

Macrones keletius {

Comparatively rare in Madras: I have met with it only in
nne or two ponds in the city and in the Red Hills tank.

: Anguilla elphinstonei, Sykes.
(Anguille bengalensis (Gray) of the Fauna of Brit. Iidia.)

i Tamil—Felange.
Dr. Max Weber, in his recent revision of the species of Anguilla

of the Indo-Pacific region, considers the carlier name A. bengalensis
(Grayv) invalid, as the E]gurc published by Gray and Hardwicke is
altogether inadequate to identify the species.

Halitat and Habifs.—This is by [ar the commoner of the two
b]JECi.E‘: of Anguilla in Madras, nud is abundant in ponds and rivers.
It is carnivorous and is very voracious, hiding in the bottom mud
during the day and emerging out to feed at might; hence it is
mostly captured at night. Indian fishermen have an easy way
of taking it *f they leave small-mouthed earthen pots with a
bit of sheep skin in each overnight, and draw them up in the
morning, with their fish lying coiled up most comfortably in

- them.”® It is very tenacious of life and survives most adverﬁe
_‘)__Qmudltmua such as drought and starvation. Like most eels, i
lives for a long time out of water and leaving its native watcr%

b Fawen of Brit. dwd. po1sk; hwn-:fhm’ru P dfo =
' ¢ Max Weber, HL\'L-lun der Ineo-Pacifischon Anglla-, Aren, Zool. -"r"f"l"rISF
b bup. t5; Band I, p. 578 (1012
Thomss, ﬂm.{ 1::__:;.‘:'u_.r. [P TR IEST . .
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migrates considerable distances overland in search of ponds and
streams, when desirous of a change, *“1t is an irritable creature,
swelling its head, whenever angered : and constantly, when it can,
buries itself in putrescent carcases.”'!

Every year a large number of elvers, measuring two or three
inches in length and perfectly transparent in colour, ascend the
rivers Cooum and Adyar about Novgmber.

Uses.—Though good to eat there is little demand for this eel.

It 1s consumed chiefly by Mahomedans., d. elpliinstonce attains a
large size; a specimen in the Madras Muosenm measures 4% feet in
length. . 2iln .
L]
L]

Anguilla australis, Richardson.*
(. bicobor, McClelland, of the Fanna of Brit, India.)

A rarer species than A. elpiinsfonsi in Madras but resembles
it in habits. It is a smaller species, attaining a maximum length
of about two feet.

Haplochilus melanostigma, McClelland.
(Pl. xxv, figs. 1, 3, 4, 10; pl. xxvi, figs. 12-16).
Tamil—Munda Kanni (=big eve).

McClelland’s specific name melastigma (Gr. = black spot) has
been corrected in the Fawuna of British India into melanostigma,
which is the correct etymological rendering of the word.

The caudal fin is truncated and not rounded in Madras
specimens.

In the adult male, which is larger than the female, the anal fin
has most of its rays prolonged in a filiform manner beyond the
membrane, and each priemaxilla has abopt four coarse *teeth’
at the angle of the mouth : whereas in the female the anal rays
are not prolonged and the praemaxilla is drawn out into a bifid
‘tooth’ at the angle of the mouth.

Habitat and Habits.—This very common species abounds in
ponds and rivers‘ in both fresh and brackish water; in the latter
it seems to thrive best, as the largest specimens in my collection
are from the Cooum within tidal influence. It inhabits the shal-
lows of ponds amd rivers, where it affects the surface and swims
very close to it frequently with its mouth touching it. ‘* When
-Swimming in their natural surroundings, the surface of the head
is kept almost on a level with the plane of water.”* The flat

.head and the transverse mouth are adaptations to surface feeding

and the species is well-known as an effective mosquito-destroyer.
The habit of inhaling the oxygenated surface water enables it to

L Hamilton-Buchanan, Fishes of the Ganges, p. 22.
2 Max Weber, Reygision der |rtrtu-F='1f_']ﬁ~.L']{::l"| Anguillidae.  Zool, Falivh,, Sup,
15 Band | {1yrz2),
Bl Sewell and Chavdhuri; Fid. Fich of Proved Utility as Mosguito Plestroyers,
Ik . :

K
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withstand to a considerable extent foul water full of organic im-
purities detrimental to most fish: in the city it frequertly oecurs
in gutters and sewage-farms. .

Being a surface fish it is diaphanous, but possesses a remark-
able capacity to change colour in accordance with its environ-
ment, Fish inhabiting the Cooum river often, within a distance
of a few yards, show variations in colour: those AMONE green
weeds are greenish, those in dirty water corres sondingly brown
and those in clear water translucent white : whﬂ}e I have canght
specimens reddish in colour during the floods, when the water
1s brick-red owing to the admixture of clav, .

The breeding season extends chiefly from Septenther to Feb-
ruary or even later, but is certainly not limited to these months.
In the Cooum the earliest specimens with eges are fownd in hrackish-
water and only later in fresh water higher up. The peculiar breed-
ing habits were first observed by Dr. Jenkins.! During the spawn-
ing season the dorsal, caudal aud anal fins in both sexes usizally
acquire a bright golden-yvellow edge. The eggs after extrusion are
attached in two rounded clusters, one on each side, to the genital
opening of the female. In the natural surroundings the cggs are
probably carried till they are hatched, a condition highly favour-
able for their protection and aeration; butin an aquarium they are
sooneror later cast and, being demersal, sink to the bottom. Gobies
and carp attack the fish when it is carrving eggs and feed on the
latter. On an average from 20 to 40 eggs are carried by a female
at a time, .

Description of egg.—The eggs are transparent and large, about
I mm.* in diameter. Under the microscope the outer egg-membrane
is seen to give off externally numerous short adhesive threads, by
means of which the eggs adhere to one another or to foreign objects
(figs. 12-14). Irom a Certain area on each ege a group of very long
filamentous threads arise, and these from different egas are twisted
together to form a common cord which protrudes from the genital
opening of the female (fiz. 12). In the yolk there is a small oil
globule, not large enough to make the egg float. The embryo is
clearly seen within the egg-membrane in all stages of development
(figs. r3and 14). Inanadvamce stage dark pigment cells appear on
the body of the developing embryo and the egg lacks dark in colour.

Distinguishing characters of the fry.—I succeeded in hatching
some eggs in an aquarium, The fry when hatched measure 4 mim.
in length and possess the pectoral fins and a single median fin start-
ing dorsally about the middle of the back, and continued round
the tail up to the remains of the yolk-sac on the ventral surface,
They are easily identified from the fry of other fish by the charac-
teristic arrangement of dark stellate pigment-spots. On the head
and snout a few large scattered spots occur ; immediately behind

I Jenking, Ree, fad, Wit Vo o 137, plovi, gs 7 and a0, o _
2 Jenkins, [, e (His measurement of the erg ' about a centimeter ™ is obwi-
ansly wrong b, .
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the root of the pectoral fins, dorsally, is a semi-circular patch of
close-set fmall spots: on the body and tail there are five longitu-
dinal rows of spots, one mid-dorsal two lateral and two ventral
rows, one on either side of the mid-ventral line of the Lody
(figs, 15 and 10).

During growth the following changes occur: the dorsal, caudal
and anal fins become distinet in abowt 3 weeks ; the pigment spots
slowly disappear, except the lateral row which is retained in most
adults as a faint black streak, The eyves acquire a glittering azure-
blue colour and a pearly white speck is developed on the head
—two ungnistakable features of the immature H. melanostizma.

[Tses~+A valuable mosnuito-destroyer.

Panchax parvus, sp. nov.!

(Pl xxv, figs. 2. 8. pl. xxvi, fig. 11).
Tamil—Pachai Munda kanuni.
Br, VI. D. z-3/5. A. 3/rr-12. C.24. V.6. P. 12. Vertebrae 26,

The length of the head is 3% to 3! times, and the depth of the
body 4 to 4. times in the total length (exclusive of the caudal fin).
The snout is longer than the diameter of the eve, which latter is
3% to 3} in the length of the head, and nearly hali the interorbital
width ; the lower jaw is slightly projecting. Teefly are present in
bands on both the jaws, some three vestigeal ones on the anterior
*edge of the vomer. Fins—the pectorals reach considerably
bevond the root of the ventrals which reach the anal. In the
male, the 4th or 5th dorsal ray and the 11th and 1zth anal rays
are prolonged and both the fins reach the caudal; in the female
these fins are rounded and do not reach the caudal. Scales possess
both concentric and radiating seriations. "'he lateral line is ab-
sent ; there are 26 to 27 scales along the mid-lateral line of the
hody counted from the top of the branchial aperture to the root
of the caudal fin (scales on the eaudal fin are not included). Seven
longitudinal rows of complete scales exist between the root of the
dorsal fin and that of the anal. _

Colowr—Males are larger and *are more brightly coloured
than females. In both during life a metallic green spot exists on
every scale of the back and upper half of the body, and on alter-

.nate scales of the mid-lateral row and a few horizontal rows below
it. In this latter portion light Ttalian pink dots alternate with

! Day appears to have deseribed this species from Madras under the name
Pauciinx rubrostigma (Proc. Zoal, Sec, Lanidon, 1567, p. 7ub) in the idea thi
iL was felentical with iurdﬂnl? dplocheins rubrastigme.  Latet, in 1878, in his
Fisies of fwdia the deseription of Haplochilus  ruhrostigma is identical with
that of ;crdm-., and obviusty he has mixed up the two species, P enbrostigma
differs from the presenl species chicfly (1) in size, as it reaches nearly 3 inches in
Tength, (2 in having the second r.'.}: of the ventral fin clongaied.  F*. parins
rociches only & maximum lengih of 1] inches and never his the ravs of the ventral
fin elomrated, '

i S
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the above-mentioned green dots. The ventral surface js more o1
less translucent in life, and the scales possess a purplish gloss,  The
usual pearly.white speck is present on the head. "An ocellus, with
a black centre and light margin, is usually present at the root of
some of the anterior rays of the dorsal fin, most distinct in female
and immature examples. In the males, the longitudinal rows of
ﬂlt'ﬂfn"ltlnf;' green and pink dots extend over 1_];||._ proximal half of
the caudal, dorsal and anal fins; in the two latter fins the spots
gradually increase posteriorly so as to completely cover the pos-
terior half of the dorsal ,and a third of-the anal fin. In the female
the above-mentioned fins are unspotted and of a It-ﬂ-ﬂ_ orange
colour. These brilliant colours disappear more or less Lmuu]eleh
in spirit.

Type-specimen.—In the Indian Museum.

Habitat and Habits.—P. parcus is found only in iresh water and
confined, so far as I am aware, to the tanks and rivers in and
around Madras city. It is somewhat local in distribution and in-
habits stationary and sheltered waters of tanks and rivers over-
grown with vegetation.

* The hreedm:r season appears to be January and February.
The eggs are demersal and adhesive and are not carried in clusters
by the female after extrusion. Thomas remarks:

AL paneliax " (1 have no doubt he means this species) ' extrudes one egg al
a time and that disproportionately large, as big as its own eve. This keeps hang-
inge to the vent as the Bsh is moving and fLr-;Imfr tll it is cast and adheres; and so
single ergs are laid and distibueed,” | A

Description of ezg (pl. xxvi, fig. r1).—The egg of P. parvus
closely resembles that of H. :mffmasuuua:z but is slightly larger, the
adhesive threads of the outer membrane are thmuer, longer :tud more
numerons. The chiel dtfference however, is the ahbsence of the
tuft of long processes by’ which the eggs of H. melanostigma are held
together and are suspended from the genital opening t::f the female.
This is obviously due to the fact that the eggs in this species are
not carried about by the female.

Uses.—A small species (adult male about 42 mm. and adult
female about 28 mm.) which is valuable as a mosquito larvicide.

Doryrhamphus® brachyurus (Bleeker).
(Doryichihys bleekeri of the Fauna of Brit. India.)

In a recent paper® George Duncker has united D. bmch}'ums.
(Bleeker) with D), bleckeri (Day). The only appreciable difference

between the two, as would appear from descriptions, was in the
number of the rays of the dorsal fin, there being 40-45 rays in
D. bleckeri and only 36-37 in D. brachyurus ; from an examination

I Thomas, Tand dugiing, p. 112 (1887).
2 “The name Doryriamplus has priority over ﬂnr_}rica’:f-'r_}': Max Weber,

Fish. Siboga-Expedition, 1013, p. 110.
8 Duncker, Syngnathids from Ceylon. Spol. Zevlaw., VI, pt. 33 p. 20

(1910).
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of a large number of Cevlon examples Duncker has now shown the
muber to vary from 37 to 43 In an adult Madras example T
found 4t rays itf the dorsal fin. .

For want of material (ovigerous males), I have placed this
species as usual in Kaup's genus Doryrhamplius { = Doryichilys)
and not in Duncker’s new genus Microphis.

Habital and Habits. —Rare in Madras, afew occur in the Cooum
River just aboye tidal influence in November, D, brachyuris
is usually slugeish in its movements and keeps close to the banks
of the river amidst grassy oweeds ; when  frightened, however, it
swims vewy rapidly and skilfully alter the manner of eels.  Acecord-
ing to moft writers! the Pipe-fishes swim in a vertical position
like Hippocampi. D, brachyurns, D. cuncalus and at least omne
species of SyMeunathns, which I have had the opportunity of ob-
serving in their natural surroundings, swim in the normal horizon-
tal position, flush with the surface of the water.

The males are known to take charge of the eggs after extru-
sion, in a brood-pouch on the abdomen. Such males were found in
summer by George Duncker in Cevlon in 190g. °° The eggs were
small, in 4—13 longitudinal and 6o—110 transverse rows.''* *

Doryrhamphus cuncalus (H. B.)
(Doryiciithys cuncalus of the Fauna of Brit. India.)
JLamil—Usi kolachi (=needle fish),
A few oceur in the Copum during November and December.

In habits it closly resembles D, braclyurus, in whose company
it frequently occurs.

Belone cancila (H. 1.)

Tamil—Kolachi, ** Pissu kolah* (Day).

In Madras this species appears to be confined to freshwater
ponds and lakes. Though commaon it is never abundant in any
one locality. According to Jerdou ‘' It is very voracious ancd

devours large quantities of the little Aplocheili ' (Haplochilus anid
Panchax). ¥

Ophiocephalus striatus, Bloch.

Tamil—Verahl.

A Habitat and Habits,—Common everywhere in ponds, ditches
and rivers. In the Cooum it oceasionally occurs within tidal in-
*fluence. In its natural surroundings O. siriatus often resorts to
the margin of the water overgrown with weeds. It frequents shal-
low water probably hecause air is easy of access and so suits its
amphibious habits. The air-breathing habit of this fish is well-
known: in consequence it lives hours, sometimes days, out of

= 1 Fanua of Brit. India, Fishes, 11, p. 460,
* (. Duncker, Syngnathids from Ceylen, Spel. Zevlan.. V1L, p. 26,
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Characleristic colour of the Larvae.'—On either side of the body
there is a broad reddish-orange band ocenpyving almost the entire

B - . .
height of the ‘myotomes, commencing from the eve on each side,

and ending behind with a rounded edge at the base of the caudal
Bns. The iris is golden with a red flush ¢ there is 0 bright zolden
occipital point, and the base of the anal and dorsal fins is black
along their whole length. This characteristic livery is retained by
the fry till they reach a length of about 40 mm. (nearly for 3 montlhs
after hatching) ; after which period the definitive markings begin
to appear, in the form of g dark vertical half-stripes on either side
descending from the base of the dorsal fn,

Growth—From the fifth day after hatching, when the larva
begin to feed independently, the daily growth begins to wvary.
Some voung (. siriafus kept by Dr. Willey in Colombo had an
average total length of about 35 mm. in February rgol, 45 mm.
in July 1908, g6 mm. in April 1909 ; the series last measured con-
sisted of six individuals ranging from 85 mm. to 115 mm. The
average measurements of a brood hatched in the central pond of
the Marine Aquarium, Madras, was as [ollows :—

April 19I3 - .. .. hatched from eggs.
SIS vy v .. b inches.
L peIgI AT B .. over a foot in length.

In nature growth is even more rapid and the voung under

favourable cogditions begin to breed in about two years,

Uses.—0. siriatus is one of the largest and most valuable food
fishes of our inland waters. Being an air-breather it is transported
with ease®; and is admirably adapted for pisciculture. Care,
however, should be exercised in introducing it into preserved
waters ® as it is very voracious and destructive to fry. The young

“are susceptible to attacks from internal parasites ( 7 Schisfocepha-
{us larvee).®

I Willey, Spol Zoadan, Voop. 1a5 (1gosi: VL peo0i6 (1gio).

L Day, Rep. Freshaater Fish aud Fisheries Ind. amd Bur,, po25 (1873}
. Thomas, Rad in fndia, p- 234 (18070 5 Willey, Spal. Zeplan., V| p. 140
fIgos ), 7

+ Willey, Le.

L

=
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Ophiocephalus punctatus, Bloch. .

. (Pl xxvii, figs. 17—22),

Tamil—M aniang koravai (Para korava (Day) is the name of 0.
gachua'in Madras).

Habitat and Habits.— A x'E[}' common species in ponds, ditches
and rivers In the last it is known to oceur i brackish water
when it is said to acquire a purplish colour.! It is a mud-burrow-
ing fish® and prefers stagnant and muddy to runming water.” It
is one of the fish Day saw exhumed from the mud of aedried-up
tank.* 3

The breeding habits are very similar to those of 0. siriafus.
0. punctatus is monogamous, and breeds twice in the vear, abiout
Janoary and February and again about July and August occa-
sionally nests are met with at other times.” At these seasons the
fish come together in pairs and construct a nest among the rushes
in the shallows of ponds and rivers. I have never seen the nest
in water deeper than a foot and a half, as a rule it is built in water
only a foot in depth. The nest is the unsual roundish clearing
measuring 8 or ginches in diameter. The nests of . sfivafus differ
in being larger (about 12 to 14 inches in diameter) and are {ound in
water at least 2 feet, frequently 3 or 4 feet deep. At the surfacc
the nests of both =pecies appear as circular areas of clear water
with the epps floating in the centre. Both parents tend the nest;
while the male keeps a vizorous guard, aggressively protecting the’
spawn from intruders, the female is found in the neighbourhood.

Iggs.—Oviposition usually takes place at night ; a few thou-
sand eggs® are deposited by the female in a single night. The
eggs measure about  1'25 mm. in diameter and are of a pale am-
ber colour. In size and appearance they are hardly to he distin-
enished from those of 0. sfriafus and like the latter contain a large
gil-globule and float flush with the surface of the water’ (figs. 17
and 18).

The rapidity of the embryonic development seems to depend
on the strength of the sun.  On all occasions when I obtained col-
lections of eggs they invariably hatched during the night following,
i.c., on the average in 24 hours after procuring them. This cor-
roborates the statement of fishermen that the eggs of Q. pune-
fatus usually hatch on the night following that on which they.
are laid.

| Day, Eishes of Judda, p. 308,

2 Willew, Spol. Zevlan., V', p. 140.

B Day, Fishes of Dnfie, p. 308, Favaa of Beit. fadia 11, po 305,

% Day, Freshaater Fish ond Fisheries of Ladic and Burna, p. 25 (1873)

b Willey records finding a nest in Qetobier. Spod. Zepfan., V11 p. o1 (1101},
and 1 have scen nests in the Cooum in December,

% Day. Fishes of Iedie, p. 318 (records finding 4702 cggs in a female in
Febriary 1. .

T Willey, Spols Zevlwn, V1L p.o1on, .
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The embryonic and larval development of this species closely
resembles that of O. sfriafus,'! but s more rapid. TIn fresh s
the outline of the embryo encircling the volk becomes evident in
about 8 hours; the eves and auditory sacs are developed in 16
lhours; and the heart begins to beat and the curions volk-sae
circulation also starts soon after this (figs. 19 and 20), At the
time of hatching the embryva violently twitches its tail. which is
now free of the yolk-sac, and performs rotations within the egg-
membrane,

Cm hatehing the [ry aeasure 3235 .mm. in length and are
almost identical in general appearance with the first day hateh-
ings of O.%striatus {tigz. 21). Thev, however, do not remain at
the surface for 3 davs like the latter frv but begin to descend
down even at Yhe close of the first day, though this is accomplished
with considerable effort.

On the second day, the pizment cells are well developed, the
eves heing quite black ; the length increases to 4! mm. + the moutl
opens and respiratory movements begin; and the pectoral fins
develop. The larvic move in unison and effect their descent from
the surface in a long procession, swimming slowly close to "the
bottom sand of the aquarium. Most of the above changes are
those of the 3rd dav in the development of (. striatus.

On the third dav, the frv swim at all levels with ease. On the
sides of the body the mid-lateral line iz clear of pigment, but pig-
ment is intense along the root of the dorsal and wventral portions
of the median embryonic fin. During the second and third davs
the capillary network formed by the caudal vein in joining the
subintestinal vein, and the ‘* marvellous volk-sac circulation '’
described by Dr. Willey, arise in the same way as in 0. strialus.

On the fourth day (fig. 22), the lengtheis § mm, The charae-
teristic black and yellow colour of the fry, which distinguishes
it from the brown and pink fry of 0. striaflus, now begins to
appear.

It will be seen from the above observations that the larval
development in this species, while it closely resembles that of
(), sfriatus, goes forward more rapidly. This is true of most of
the subsequent stages, such as the formation of the network of
vessels at the root of the caudal fin (which happens about the
eighth or ninth day instead of on the twelfth as in 0. sfrialus K
.the deflection of the énd of the notochord, the commencement of
aerial respiration, ete.

2. Characteristic colour of the young?® (fig. 22).—The character-
istic larval colouration begins to appear as early as the fourth
day after hatching. On the sides of the body, as noticed above,
pigment is intense along the root of the dorsal and ventral por-

i III-"Intli”:‘_'lr, T 5] and. larvae of f-"lf!'.lr.l r'm‘rﬁ.l'.l..'f.'m sitrrattizs”" _\'i-‘:;_rf,
Aevlan, V1, pp. 108118 { 1900},
= Willew, Spol. Zeylan., V1, p, 112 (1g00),
o Willey, Spol. Zevlan.. V, p. 1501 VL p. 116,
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tions of the median embryonic fin, but the mid-lateral line is free
of pigment and is consequgntly traversed by a pale longitudinal
band, which later on aequires a hright golden-vellow hue.  There
is also a more or less uninterrupted pale longitudinal band in the
mid-dorsal line of the head and fore-body.

The larval colours when fully assumed are as follows :—The
body is dark olive along the buck and sides, becoming slightly pale
or whitish along the abdomen. This dark ground colour is re-
solvable into close-set longitudinal stripes along the scales, clearly
seen in specimens preserved in spirif, | Three longitudinal golden-
vellow bands pass from the snout to the candal fin; a mjd-lateral
band on each side which becomes narrow as it passés over the
opercle and the upper portion of the e¢ve to meet its fellow on the
tip of the snout, and a narrow median dorsal band extending from
the junction of the aboave two bands on the tip of the snout, along
the base of the dorsal fin to the root of the caundal. These threc
bands are of a brilliant golden-vellow colour and stand out clearly
on the dark ground celour; while the two lateral bands extend
on the caudal fin to the extent of nearly one-third the length of
that fin; the dorsal band, which is comparatively narrow and is
more distinet in younger than in older stages, has two spindle-
shaped enlargements in front of the dorsal fin (fig. 22},  Thus the
fry of O, punctalis are easily distinguished from the fry of 0. striaius
after thev assume their characteristic larval colour,

In growth the dorsal median band is the first to disappear.
In specimens above two inches in length the dark olive brown ofs
the back and sides changes to a dirty brown, and a double row
of ill-defined brown blotches appear on either side of the body
one above the other, the blotches of the upper row alternating
with those of the lower. These blotches encroach on the lateral
zolden bands and :l'tsl‘ngure and destroy it in growth; the three
zolden bands are. however, retained for some considerable time on
the head.

The parents guard the voung till they reach two inches in
length, #.c., till they lose their larval colours. It is quite a sight
to see the parents leading their brood of brightly coloured fry in
bright sunlight in shallow water in fields,' where they usually come
out to feed, :

Uses.—0. punctatus is extensively eaten.

Ophiocephalus gachua, H. B,

(PL xxvii, fig. 23).
Tamil— Para koravai.
Habitat and Habits.—This very common species is found in
ponds but much more abundantly in rivers, where it often fre-
quents brackish water within tidal influence. -

FWilley, Spold, Zevlan,. V', po 146, .
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In habits it closely resembles O. punclotus, The breeding
season 18 December and January ip Madras (June and July in
South Canara).'s I have not seen the nest of this species: from
the accounts ol fishermen it does not appear to be among weeds
but in sheltered crevices in the bank. A brood of young with the
parents were brought to me on the 15th February, IGII, irom the
river Cooum near Chetput. The adults refused to feed and died
after a few davs, but the fry continued to live. In habits and
appearance the {rv were very different to those of the previous
two species. The entire brogd consisted pf some 300 individuals,
a comparatively small number.

Descriplion of Fry (fig. 23).—The average length of the youns
was 7 mm, ; traces ol the yolk-sac and the continuous embryo-
nic median fim devoid of fin-rays were present. The colour
was dark brown, due to a very considerable development of pig-
ment cells, which were arranged on the sides of the body chieflv
in two horizontal rows, one dorsal and one ventral, with a moere
or less unpigmented area between them along the mid-lateral line.
Of the two the ventral band was the more conspicuous, being very
broad on the abdomen and tapering gradually into a streak pos-
teriorly. A number of pigment spots are also [ound on the head :
a concentration of them occurs behind each eye. Scattered spots
are found on the continuous median fin.

Later on, some much older fry were brought to me from the
same locality. These measured on an average 48 mm. long and
*had the following characteristic colour. The body was of a pale
olive-brown, and the sides were crossed by ten or twelve =-shaped
light bands with their apices on the lateral line pointing forwards.

I have not seen the large ocellus on the dorsal fin mentioned by

Day * and doubt if it ever occurs in this species. It is frequently
present in the young of some larger species of Ophiocephalus.
Uses.—A small fish not much in demand as food.

Anabas scandens (Daldorfi).

Tamil—Panai éri kendai (=fish that climbs palmyra-trees).
Habitat and Habils.—** Estuariesrand [reshwaters? . . .. .. most
numerous in maritime provinces and the deltas of the larger
rivers ' observes Day.! In Madras I have not seen it in estuaries
Or in rivers; Hamilton-Buchanan, Jerdon® and Thomas® record
it only from ponds and ditches.

% This species is the well-known Climbing perch.” Though
I have never witnessed a display of the extraordinary scansorial
powers attributed to it by Daldrofi’ and John, and wholly

L “Thomas, Rep. Pise. South Canara, p. 74 (1850),
T Day, Fishes of fpdia, p. 168,
= Day, Fishes of India, p. 3707 Fania ef Bt fndia, 11, p.og6z,
= Day, I. ¢.. p. 360.
* & Madras Fouri. Lit. Se., XV, p, 144 * Lank Aungling, p. gy,
? Daldoeft, Frans., Live, Soe, 111, p. 62, 1757,
-
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diseredited by most subsequent writers, I have no doubt it
*  sometimes takes place.  Gill records Mr. Rengaswamy Mudaliar’s
and Capt. J. Mitchell’s (once Superintendent, Govt, Museum,
Madras) experiments which show the reliability of the carly reports.!
Mr, Wilson of the Madras Fisheries tells me that he onee trained a
few of these fish to climb up a nearly vertical sheet of cloth, when
held over the water in the aguarium in which he kept them, The
highly mobile sub-opereulum and its spines are the chiel organs
of climbing ? »

Many records exist of these fish leaving their native waters

* and migrating long distdnees on land to other porids, and of their
estivating during the hot months® Day describes how they pro-
gress on land * either by lving flat on one side or by keeping their
erect position. The power that the fish possesses of erecting its
fins, scales and opercles assists it to move on land,

The air-breathing habit of 4. scandens is well-known, and
its great tenacity of life enables it to live out of its native element,
a3z Hamilton-Buchanan observes, even for six days

The breeding season extends from May to July® On the zoth
of Mav, 1915 a brood of very young fry were obtained from a
pond. On the average they measured 1% mm. in length. They
were of a light olive-brown colour above, becoming pale white
below. On the sides there were eight (somewhat indistinet in live
but quite distinct in preserved specimens) datk vertical bands
extending from the pectoral to the root of the caudal fin. A dark
terminal band was found at the free edge of the dorsal and anal.
fins. A wvery distinct ocellus, consisting of a black central spot
surrounded by white, was present at the root of the caudal fin on
either side. ‘The iris was red.

. By the z5th of July they had grown to 25 mm. in length; the
anterior vertical bands®were fading away, while the posterior ones
were still clear ; the ocellus continued to be quite distinet. A
dark band was observed to pass from the corner of the mouth
backwards and downwards, and another parallel to it below : the
upper and lower lips were silvery.

By November the fish had attained a length of over 8 cm.
and had lost all traces of the.vertical bands: the ocellus, however,
remained as a black round dot. ’

The young of A. scandens grow up rapidly; the fry in the
marine aquarium, spoken of above, have grown to 8o mm., f.e,,
more than four times their original length (17 mm.) in the course”

of six months (May to November). Dr. Willey records a much
-

‘,’{ | Jordan, frade fo tie Stindy of Fishes, 11 pp. 367 and 365.
& Jordan, Lc., pp. hi—104.
5 Tennent, Naf, Hist. Cevlon, p. 334, 1860 (speaks of @ specimen dug cul

from q depth of afoot and ahall in the bottom muod of a dricd-up tank i,
é Day, Fishes of Malabar, p. 133 .

g ¢ According to Day the breeding <eason is June and July (Fishes of Trdio,
p. 37nb. 1 have seen them breed in May while Willey found a female cbeladen
jite in January in Ceylon.  S#ol. Zeplan., VI p. g2, -

L J
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slower growth in the case of hali a dozen voung which he kept
under ob#ervation at Colombo,! =
I have receatly obtained two albino specimens,
Uses.—A. scandens is a small fish attaining a maximum length
of 9 inches. It is highly csteemed as food. It bears transport
well and is employed for stocking tanlks,

. Mandus nandus (H. B.)

(Nandus marmoratus of the Fanna of British Tudia.)
— - L]

Tamil—Mapunji, or Seepi-ncen (=comb-fish).

Habitdt and Habits.—A comparatively rare species which in-
habits a few freshwater tanks in the interior. It is never abun-
dant in any lofality, feeds voraciously on small Cyprinidae and, as
observed by Buchanan, is very tenacious of life?

According to Thomas the bLreeding season is May and June
and again in December and January ¥, when this ** fish builds nests
among the rushes at the margin of the water, deposits its eggs
therein and keeps guard over them like a stickle-back.* "’

Lates calcarifer (Bloch).
Tamil—Kodiwed.

Habital and Habits.—A common estuarine species which as-
cends rivers and is frequently captured in fresh water, Immature
Specimens are met with in the Cooum river far above tidal influ-
ence; Day records the capture of one at Mandalay in Upper
Burma about 680 miles from the sea.® While it is common at
the mouths of rivers and in backwaters, its occurrence at sea
appears to be very scarce and occasional ; thus Willey records the .
remarkable [act that statistical reports sholv that this fish is never
captured out at sea at Kalutura (Ceylon), where it is very common.®

Pertwee? observes that L. calcarifer breeds in backwaters and
lagoons generally about January and February, but the breeding
season is known to vary ; some spawn as late as March.

Uses.—A highly esteemed food fish which attains a large size.

- Ambassis ranga (H. B))

Tamil—Sennel or Kaka Sennel,
g A. ranga appears to be very local in its distribution ; while it
abounds in some freshwater ponds and ditches in the vicinity of

UWillew, Spols Zeylans, N1, p. 120, ‘\{
t Hamilton- Buchanan, Frokes af flie Gangres, P 7
¢ Thoinas, Kep, Pric, South Cawer, p- 73 {1870},

* Thomas, L ¢ p: 57:
5.' Doy, Feesliavatem Fisl aud Fisheries Tad, aid Brrma, pari. XXV
L]

L
Spol. Zeylong, VI, powoo (1911 )
T A H. Pertwes, Notes on the Froshwater Fish of Ceylon,  Spof. Zevlaa,,
Vi, e 2400
-
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Madras, it is entirely absent from others. ** It breeds everywhere
during the rains a.m! has in some instances bheen found breeding as
early as March.' .

[lses—Ar ‘\III..'l“ species which is said to be an effective mos-
nuito-destrover.®

Ambassis ambassis (Lacepede).
-
(A, commersoni of the Fauna of Brit, India.)

Tamil,-—Aund Kakachi.
The occurrence of this species in fresh water.ds very rare and
oceasional, .

Ambassis miops, Guuther,
(Pl x=vili, figs. 24, 25).
(A mbassis myops of the Fawna of Brit, India.)

A very common estuarine fish in Madras which ascends rivers
when yvoung and comes into fresh water.

Fry almost certainly of this species swarm the river Cooum in
November and December, which appears to be the breeding season,

Characlers of Fry.—D, gfto. A, 1o (2/3). The fry measured
from I2 to 14 mm. in length when captured. The scales were un-
developed. The body was diaphanous, of a translucent vellow
colour, except the abdomen and opercles which were bright silvery ;
the upper two-thirds of the first dorsal fin black ; a beautiful
arrangement of dark stellate pigment-spots occur in clusters along
the back. The shape of the body was similar to the adult [1"_:..
24 and 25).

Osphromenus gourami, Lacep.®
(0. olfax of the Fauna of Brit. Tudia.)

Tamil—Sangard.

The gourami is a large freshwater fish of the Malay Archi-
pelago® which has been introduced into Europe, Mauritius,
Cavenne, Australia (1864), Madras (1866), Ceylon (rgog)® and
other places as a valuable food fish.

Sir William Denison®, when Governor of Madras, imported
them from Mauritius about 1865. The fish arrived in the early
part of Lord Napier's stay and were introduced into the Govt.

fand * Chaudhuri and Sewell, Jud. Fish of Proved Utitily as Masquito- a
festravers, p. 1o
5 I'Il'mu Regan, Asiatic Fishes of the Family Anabamidae.  Proe, Zoof. Sve..
JijiH Kol
" J‘ Ihi ]LI-rL ﬂn-. China { Richardson and ay) has been omitted by most aitho-
rities such as Gunther (Brit. Mus, Cat., V1 p.o 382): Boulenger (Cambridge
Nat, Hist., Fishes, p. 0w ).
B S{)af Zevlan., VI, pp. 93, g0, 210.and 221
ad {1 Iudia, 1831, pp. 270and 2805 La f':fr]ruﬂrr“ ol L Piche en f-"HHr.
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House ponds at Guindy and Madras, while a few were taken to the
Milgiris. = In 1874 eight young fish are on record as having heen
caught in the pends at Madras; about 1883 they must have been
breeding in Madras as Gilbert ! mentions obtaining a Supply of frv
from _Thomas for the Ana Sagar tank that vear. Dr. Hender-
son informs me that a few vears ago they existed in two poids
close to the Madras Museum, froms one of which he once took a
four-pounder. One of these tanks has since been filled up and
the other is at present low aud said to contain no gourami. Mr.
Wilson of the Madras Fisheries, in conneetion with his proposal to
re-introduce this fish into Madras, examiutd the ponds at Guindy
and Madrag about April 1915*, with the result that he found only
a few in the ponds at Madras and none at Guindy.

In May, 1p11 I obtained from the Red Hills tank, seven miles
from the city, two full-grown specimens. The larger was a female
measuring 48 cm. in length and contained numerous small eges of
a bright orange colour. I am certain that the fish were breeding
in the tank at the time, as later on, in July, I obtained a young
ane about 1o cm. in length,

The above facts prove that the introduction of the gourami

into Madras is not a failure, and the fact that they have done very
well and were numerous and of fair size till lately in the Govt.
House ponds, combined with their character as a non-predaceous
and herbivorous species, show that they are well fitted for the
waters of India,
. Gourami inhabit ponds and rivers and in the latter some have
been found within tidal influence in brackish water *: they how-
ever prefer stationary waters and thrive best in the shallows of
large weedy ponds and lakes, In Java, according to M. Dabry de
Thiersant *, they thrive in ponds not more than three feet in depth ;
survive with difficulty at 2800 it. elevation and die promptly
at any higher altitude. Its sensitiveness to cold is further shown
by the fact that in spite of the numerous attempts to introduce
it into France, the fish have never been successfully acclimatized
in the Republic.

The gourami though essentially a vegetarian, being fond of
several araceous plants® and of waterylilies in India, is omnivorous
and feeds at times on flesh, fish, insects, etc. Among themselves.
they are said to be pugnacious. 'They are able to respire air
direct and possess an accessory super-branchial organ ; but, ac~
tording to Gilbert, this is done only when the water is foul) I
doubt the accuracy of the latter statement, In a pond in the old
*Powder Factory grounds in Madras where some 200 gourami re-
cently received from Mauritius and Java are kept under observa-

! Fourn. Bombay Nat. Hist. Soc., VI, p. 336,

£ 6, Ok No. 632, toth March, 1915 Gove. Madras, Revenue Department.

b lordan, Guide tosthe Study of Fishes, 11, p. 300 {Qnotes from Gill.)

¥ La Pisciculture et la Pécle en Chine, 1872, b Jordan, i,

o * Camtor, Cat, Mal, Fish.  Fourw, As. Soe. Bengal, XV, p. 1os1 i 18401
T Fgurn. Bombay Nat, Hist, Soc., V1L, p, 430

B
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tion, they are seen to come up at all hours and take air though
the water is beautifully clear,

The brepding season in Java is March ' and b Madras about
May. **The fish is assiduous in the care of its voung ™ and con-
structs complex nests for the reception of its eges,  General Hard-
wicke® has described the interesting breeding habits of this fish
in Mauriting, while Gilbert %ives an account of its breeding in
an aquarium.®  The nest is of a nearly spherical form composed
of plants, preferably tufts of a peculiar grass (Panicum jumentoriom)
which grows on the surface of the water, and considerably resem-

bles a bird's in form,

It is usually attached to plantssor weeds

growing at the edgze of the pond and the hottom selectetl is muddy

while the depth varties*

According to Gilbert, whose observations

were on aquarium fish, the gourami assame a jet ek colour and
flashing red eyes during this season and become highly pugnacious.

The female emits a stream of 15 to 20 eggs which (in the aquarium)
adhered to the undersurface of a rock, and are aerated by the
female frequently rising to the surface and bringing down a mouth-
ful of air which she lets go against the underside of the rock. Tn
its natural surroundings the eggs are attached to water plants®
The egg= hatch in about a month.” The frv on liatching are trans-
parent and possess a yolk-sac. *When I had had them about
two months 7 observes Gilbert *f they were perfectly formed and
very handsome but alas they were only two inches long at the out-

zide.””
The rate of

favourable: ‘“the

blackish spot at the base of the pectoral fin,

growth appears to be rapid if conditions are*
gourami is known to attain a length of about 4
inches in the first yvear, 7 or § in the second and 10 0r 11 in the
third *' ;7 * the voung has black bands across the body and also a

MR

In captivity they

are fed on bran and oil eakes,

Uses. —The gourami is well-known and highly prized as an
t attains a large size (nearly 2 feet in length) and
bears transport and acelimatization well. It is one of the few fish
well adapted for pisciculture.

article of food.

Macropodus *cupanus (C. and V.).*
(Polyacantis cupanus of the Fauna of Brit. India.)

Tamil—Puunak, Panni (Dav).
Habitat and Habits.—A rare species in Madras occurring in a
few small ponds in the city.

I Dabry de Thiersant, Lo Pisefculture o fn Péche-en Chine; 1872,
L Zoal, Fowrn., IV, p. 300,

* Faurn. Bonthay Nat. Fist, Soes, V1L paazb.

= Jordan, Guide to the Study of Fishes, 11, pp. 166-167.

L BRI A
i

1o, 1L pp. 700 and

£

Jabry de Thiersant, £ e .

Hardwicke, Zool, Fourn., V1 p. 300. T Willey, Spol. Zevlan.. V1, pi 120
ordan, Guide to the Study of Fishes, 11, p. 368,

{Tate Regan, Asiatic Fishes of the Family Anabantidac.  Proe, Kpﬁ.’. Koc',
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It lurks under stones or amongst weeds'' observes Day,
but so far as I have observed, it appears to be a gregarious surface
fish. In an aquarium, however, it at times settles on the bottom,
when the prolonged wventral rays are stuck perpendicularly into
the sand to support the f[orepart of the body., They are pugna-
cious and often fight and chase each other ; the immature fish are
afraid of the adults, According to JFerdon ! ““ it must be handled
with caution, for the spines inflict a most severe burning pain
whicli lasts a few hours.”” They are air-breathers and in an aqua-
rium they mougt up to the gurface every 2 or 3 minutes to take
arr, but pnlike most other fish which respire air, the act is not
usually ac®ompanied by the escape of air-bubbles. M, eupanus
is essentially a vegetable-feeder and in captivity eats crumbs of
hread, but feeds also on insects and insect larvae. Ground-feeding
is not natural to this fish, as it does so” with deliberation and
effort, and in an aguarium I have often seen it fail to pick up the
particle of food on the bottom in spite of repeated efforts: the
mouth is dorsal in position and in order to feed on the bottom it
has to stand almost vertically upside down.

The breeding season has been ascertained to be May and
Junel M. cupanus probably builds a nest like its congener M.
viridiaurains®

Uses.—According to Mr, Wilson it is an effective mosquito-
destroyer.

. Etroplus maculatus (Bloch),

(Pl. xxviii, figs. 26—30).
Tamil—Burakdsu.

Habitat and Habils. —This pretty little fish is abundant all
over Madras in ponds, ditches and rivers; m the last many habi-
tually live and breed within tidal influence in brackish water.

E. maculatus frequents the weedy shallows of ponds and
streams and feeds for the most part on aquatic vegetation and
partly on worms and insects. It is highly pugnacious in disposi-
tion and at times, as observed by Day *, turns almost black with
passion. ‘‘ This species does not live long alter its removal from
water'’ observes Day ®; but on the contrary its tenacity of life
has frequently sutprised me. It isone of the few fish that is oc-
casionally brought to the market alive ; out of water it sometimes
*makes, at regular intervals, a peculiar ticking noise by the sudden
closing and opening of its mouth.

= The spawning season extends from January to April: most
fish breed during February and March, The only account of the
nidification was published in 1848 by Jerdon in his paper ** On the

L Day, Fishes of .F){:dr'a. - 371
« & Thomas, Rep. Fise. South Canara, P
& Gill, Parental care among F. W lFishes,  du Bep, Siith, fuxd, 1005,
r520:
B3 ¢ ahd b Fishes of Tndia, p. 415,
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Freshwater Fishes of South India ' in the Madras Jour. of Lil,
and Science, Vol. XV, p. 143, He observes that :

AL the season of spawning the Bish (both male and female P belivve though 1
am not gquite certain of this) assumes a boghter ivery than at other times; the
yellow of it lower surface decpens, and the one dark spot on its side s Gccoms
panied by several others so much so as 1 give it a marbled appearance, which
however 15 somewhat teansient,  The cges are nol very numerous, and are depa-
sited in the mud at the botom of she stream, and when batched, both parents
wuard their voung for many dayvs, vigorously attacking any large fish thal pass
near them. [ have had an epportunity of observing this, as well among fish in
confinement as in the strewms,’

The colours are verw variable, bat ‘usually become very vivid
and bright during the breeding season. The whole figh*becomes
orange, especially the ventral hall of the body, the ventral fins
turn jet black, and a broad terminal band of the samegolour extends
along the margin of the anal covering nearly $ths of that fin,
The eves are red, and shining metallic blue lines appear below them
and on the opercles.

During the breeding season the fish are found in pairs and
several pairs build thejr nests close together in the same loeality,
Early in February, 1910 I had the opportunity of observing several
such nests in an innuodated paddy-field in Puruswakam, Madras.
They contained eges and fry n various stages of development, with
the parents guarding them. The nest is a shallow cup-shaped pit,
roughly an inch deep at the centre and about 3 to 4 inches in
diameter, scooped in the bottom debris and lined with the silky

fibres of the common freshwater alga (Spirogyra).! All the nests |

were in very shallow water, the depth varying from 4 to ¢
inches. The eggs are not wvery numerous (in a nest recently
obtained there were 266) and are demersal and adhesive in
character. They are oval, about 1 by t mm. each, and of a
dark brown colour. They were deposited in the centre of the nest
and each egg was found adhering to a plant-fibre, being attached
at one end by a short thick stalk. The volk is dark brown and
contains a large oil globule (fiz. 26). I have not been able to ascer-
tain the interval between oviposition and hatching, The eggs
hatch by the top of the egg-membrane lifting off like a lid. The
shallow water which becomes tepid during the day no doubt helps
to develop the eggs. The parents keep a vigorous guard and
every now and then the male or female is seen to stoop over the
nest and scrutinise the eggs.

Descripiion of fry.—A few eggs obtained from one of the above
nests hatched in the aquarium. On the first day the fry measure
4t mm. in length (fiz. 27), the eyes are pigmentless, the yolk-sac
is large, the median fins are continuous and there is no trace of
the paired fins. The larvae rest on the bottom with the ventral
surface uppermost. There are two cement organs on the head, one
ahove the other, by which thev adhere to the bottom debris. Once

L Recently in Souwth Arcot T saw 2 nest which was a mere it i the samd and
the eprgs were attached 1o a submerged rock. -
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the larvae are hatched they are restless: an incessant vibration of
their bodies continues day and night,

On the sefond day the length increases to 5mm. (fig. 28),
pigment appears in the eves and in the form of stellate cells on
the volk-sac, the pectoral fins appear as buds. The habits are the
same as on the first day, )

Ina few days the mouth aud anus are formed, the fry assume
their normal position, ¢.c. have their backs directed upwards, and
the voll-sac is cousiderably reduced.

In a fortnight the volkisat becomes completely absorbed, only
two clusfegs of pigment spots are now seen, one on the head and
the other on the nape: the embryonic median fin still persists,
and the fry atill adhere to the bottom and oscillate their bodies
(fig. 2q9).

So long as the frv keep to the nest the parents guard it and,
in the natural surroundines, 1 have noticed that one of them, the
female probably, is engaged in the task of what appears to be
feeding the fry. She is seen constantly to go to a selected spot
in the neighbourheod, usuvally only a few feet from the nest,.and
there dig with her mouth at the root of an aguatic plant and bring Rq.(
up a mouthful of dark sediment which she ejects into the nest.

If the nest is attacked she leaves her task and joins the male in
defence.

As soon asthe voung are able to swim freely the parents and

« their brood desert the nest and a life of wandering in quest of
food commences. In such rambles, the mother occupies generally
the centre of the family group and the male takes charge of the
circumference. When thus engaged the adults are highly pugna-
cious and vigorously attack any large fish that pass near them:
on one occasion I saw an adult O. punciafus chased for several
vards by one of these fish,

As the body of the adult is much compressed and elevated,
there is a curious disproportion at various stages of growth in the

relative length and height of the body, as will be seen from the
table below :—

Length g—12 —16 —18 —10—30 mni.
Height 3— 43— 44— 71— 8—14 mm.

In a specimen g mm, long the back is green or olive, a well-
marked white band is found across the nape and the body is
* elongated (fig. 30). In voung rg mm. long there is a considerable

increase in height so that the body is oval in shape, the back is ]\\

olive and has 6 broad transverse bands descending half way on
the sides and the ventral surface is dirty white. In the adult fish
these bands disappear and the lower ends of 3 of them alone
arc retained as tie characteristic 3 spots on either side of the -
hody. When the young are about an inch long they are aban-
doned by the parents.
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- Etroplus suratensis (Bloch]. .
Tamil—Pani shettai, Setha kendai, .

Habitat and Habits.—Fairly common in [resh and bLrackish
water, both in ponds and rivers. Salinity does not appear to
affect this fish, while it lives and breeds in the Red Hills in absolute
fresih water. I have obtained-adult fish on at least two different
occasions from the sea opposite the mouth of the river Adyar. In
the Madras marine aquarium specimens captured i the backwater
live in sea water with marine fish, Saltwater specimens are much

* more vividly coloured than freshwater ones. _
** Efvapas greatly adfect the shallows of a 1ank or river and cofrregaie near
rocks and stones, anc i there are wooden palings going into the water, they are

oiten to be found round about them, probably for the sake gf the moss and
weeils, "

It is essentially a vegetable-feeder but takes wornns and insects
also, and according to Thomas ejects the cuticle. Itis said to be
a very powerful fish for its size, but very sluggish.

* On ot days the Etroplus may be seen basking in large shoals on the surface,
I'hey, take best from about fve o'clock umil dusk ; the Lrger fish especially seem
very particilar as o the time of day they feed.” 2

Dav's statement that this fish buries itself in the mud ® has not
been confirmed by other observers. Recently, while engaged in
stocking operations when hundreds of E. surafensis had to be cap-
tured, I have observed that it has the peculiar habit of lying flat
on the bottom of ponds and rivers to escape drag nets. It occurs
almost entirely in the maritime districts and hence is probably
unsuitable for stocking waters far inland ; the experiment however
is being made by the Madras Fisheries.

The only published account of the breeding habits is that of
Dr. Willev,* who descriBtes the nest, eggs and voung of this species
in his preliminary account of the Inland Fisheries of Ceylon,
{Reports of 1go8 and 1gog) ; from which the following extracts are
taken :—

The breeding habits are very similar to those of E. maculatiis.

=T he L'ng « o« . are atached o the lower surfaces of slones and logs
and are waiched over by the male.  On May 21, 1900, a Koraliva (£ suratenses)
nest was found . . Dwent there about rr-zo A and saw the

adults, both male and female keeping guard:  When the man who was with me
advanced his hand to the small stone projecting fraom the bank of the eanal undler

which the eggs were attached, the smaller, male, . . . approached and pecked
at the man’s tngers. The large, female, kept a little in the background in
deeper water. . . « Fhe eggs were attached contiguously in a single kayer

on the underside of the stone, which was partially imbedded “in the earth at the
base of the bank of the canal. Some of the eggs were white, indicating failure
and death.  The hving eggs were in an advanced stage of development, the em-
brvo being formed and the velk pigmented. The volk is vellow apague, and

I Thomas, fauk dugling, p.oy (quotes from ** Flewe e Lyvs

2 Thamas, [ c.. p. 02,

5 Day, Fishes of Malabar, p. 162 Fishes of fadia, p. 410.

# Notes on the Freshwater Fisheries of Cevlon, Spol. Zeplair., "l.'ll..];, Liiz

{11},
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dirkly pigmenied, but no pigment wis present in the eye.  The circulation of the
Blood s active, and the co |lJ|_',; can change ils position within the g membrane.,
v v Thesurface of the egr appearcd minutely rugalose,  Thelength of

e ege, without the short stall, is 2 mm., the width ., slightly narrower at
the free end.  Within 24 heurs after finding the nest one of the eggs hatched our,
the top of the cog membrane Hiting up like a lid; there is sill no pignient in the

eves, and no mouwth ; length 3mm.  On the second day after haiching pigment
’In.'gl'.h to appear in the eyes, and on the thigl day, when the lrva s Gmm. long,
the mouth opens and respiratory movements commence ; foreign particles were

noted adhering o what lookerd lifie o cement organ at the front of the heatl.  The
egrars of o i yil are very difficult 1o rear when removed from their proper habicar,
Cn Nay 23, and again on June 1, more eggs were found atinched 10 cocoanul,
husks, branches, anel stomes al I'Iu:'.l?.]m.ii\ Colomb. . . . . . On October
28, 1000, mnolher serics of Weraliva ceps contaiming lormed émbryos

wasfound ® . . . atlached to the outer surface of a short h_lwlh of 1.1.'|l-.|
logmed bamboo stem.  This species is therelore a perennial spawner.

Accordin® to Thomas ! E, suralensis breeds twice in the year
in 5. Canara, in May and June and again in December and
Janunary. In Madras the specimens in the Red Hills tank build
their nests in the open canal in which water is brought to the
city, during April and May. :

Of the later changes which the fry undergo in growth nothin
is known, except that * very young fish have a large black octllus
surrounded by a white margin extending from the fourth to the
tenth soft ray of the dorsal fin."'®

Uses.—E, suratensis attains a large size, more than a foot in
length, and is a highly esteemed food fish. Its non-predaceous and
vegetarian habits make it a very suitable fish for stocking tanks.,

Eleotris fusca (Bl and Schn,).

Tamil—Mussoorie (Day), in Madras Kul Ulwvay.

Habitat and Habits.—E. fusca is ,common in fresh and
brackish waters, occurring in ponds, ditches, rivers, and more
abundantly in the backwater.

It is apparently nocturnal in habits. During the day it is
very slow in its movements, ‘‘ concealing under stones and among
weeds, and remaining for hours motionless.” ®* In an aquarium
it becomes very active by night and [requently ]umps out of the
vessel if uncovered ; and as Jerdon has observed ** it is very fond
of fixing itself ve‘ttica‘lly to the side of a tub or vase (in which
it may be confined) with its head downwards.” Experimenis
with a specimen in confinement tend to show that the sense of
sight in this species is very poor, at least by day. It is said that
black fish appear pale white in colour at night; and according to
Jerdon ‘* it has the faculty of changing its colour, at times becom-
ing nearly black, at other times marbled ; and usually with a ‘3-
strong line of demarcation between the tint of the back and sides.””

It is tenacious of life and lives a fairly long time out of water.
It is carnivorous and a bottom-feeder,

i J'?fp Pise, 8 {uunm pe 73 (1870). 3 Day, Fishesof Malabar, p: 162
i Jerdon, Madras Fourn. Lit. Sei, XV, p. 140, :
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E. fusca breeds during the cold weather in Madras, but in 5.
Canara, as ascertained by Thomas', in June and July and again
in January,and February. I have not seen young below 2 em,
in length, and when of that size they are easily distinguished from
other voung fish by their distinctive colour. A broad black lateral
band, very conspicuous and sharply distinguished from the pale
colour of the back and abdvmen; extends from the snout to the
caudal fin, while the summit of the liead and the portions of the
body above and below this band is pale gray. ~ The younger the
specimens the more sharply contragted are the two colours.

Gobius (Acentrogobius) neilli, Day.

This suniall species abounds in shallow pools iy the bed of the
Cooum and Advar rivers both in fresh and brackish water,
Though essentially a backwater fish, I have kept it living [or
months in fresh water.

. Itis a bottom-feeder with limited powers of swimming ; when
resting on the bottom it spreads out its wentral sucker as a
support and by means of this organ often adheres to stones and in
the aguarium to the glass, and climbs aquatic weeds on the leaves
of which it frequently rests, In its natural surroundings it delights
to bask in the sun, coming up close to the margin of the water,
receding at the least sign of danger and raising a cloud of mud
under cover of which it escapes,

G. neilli seems to be a perennial spawner as I have seeg
voung ones throughout the vear, but it is specially prolific about
March and April. It is evidently monogamous and during the
breeding season each pair inhabit a horizontal burrow excavated
in the mud.

Gobius (Acentrogobius) acutipinnis, C. and V.

Tamil—Nafion pulowe (C. and V.).

Cuvier and Valenciennes describe this species under the two
names (. aculipinms (from Malabar) and G. sefosus ([rom Pondi-
chierry): the chief differences between the two being:—(1) the
length of the head is 6 in tife total length in the former while it is
only 5 in the latter; (2) spots and blotches oceur on the body of
the former whereas they are absent in the latter. There is no
constant difference in the relative lengths of the head between
the blotched and unblotched forms, and the difference in colour
hetween the two forms appears to be due to the difference in sex;
the males, having their bodies spotted and blotched, represent
G. acutipinnis and the females, being destitute of such spots,
correspond to G. sefosus. :

Habitat and Halits.—Not uncommon in pools within tidal
influence, in the Adyar and Cooum rivers where the hottom is
muddy ; occasionally ascending into fresh water higher up.

——— B e =

L Kepr. Prse. 5. Canara, p. 73 b
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Like most of its congeners G.acwfipinnis is a bottom-fecder
with limifed powers of swimming. [t habitually inhabits hori
zontal burrows,.which it excavates in the soft mud [l of organic
debris. These tunnels, which are nearly straight measure on. an
average 4 inches in length and half an inch in diameter and are
provided with two orifices, one at each end, hidden under some
aquatic plant. A pair inhabit a burrow. The two entrances are
a repetition of the usual device emploved by shallow-water forms;
il danger threatens at one end, the fish escape by the other, causing
a cloud of mud which effectually hides the animal and its burrow,
(. acutipipnis breeds about February whon the females contain
ova, .

Gobius (Glossogobius) giuris,! H. B.
(PL xxviii, fig. 31; pl. xxix, figs. 32—36).

Tamil—Ulnvay or Nallatanui wluvav.

The term wl/uvay appears to have been derived from a Tamil
word which means to plough, and is appropriate to a fish whith
is a bottom-feeder and a burrower.

Habitat and Habits.—One of the most common and best know
freshwater fish of Madras, occurring evervwhere in ponds, ditches
and rivers, in abundance. While the typical G. sinris is an ex-
clusively freshwater form, the variety fokius is confined to back-
waters and the zea.

In habits . sinuris closely resembles other robies. Tt is vora-
cious and lives for a considerable time out of water dying with
1ts opercles dilated. The colour of this fish is well adapted to its
muddy surroundings.

The breeding season extends from October to December in
Madras, while it is said to be May to July,in Ceylon.! The fish
deposit their eggs as a rule in shallow water, in crevices and
burrows, usually not of their own construction. The nests have
been found under submerged rocks and tiles, in demersed pieces
ol iron piping, bamboo and cocoanut shells. and more f requently
in the deserted burrows of such aquatic animals as crabs (Para-
tel phiesa <p.).

The eggs are very numerous andl of a pale greenish-yellow
colour and are attached in contiguous clusters (fig, 31) to the
roof of the burrow. The egg-membrane is in the form of an
glongated tube 3 to 6 mm. long and about T to § mm. in diameter
and holds the eggat the slightly swollen distal free end. It is
attached at the other end by means of a short stalk to a shape-
ess basal stolon which adheres to the substratum (fAg. 32). The
parent remains on guard in the burrow and by the movements of
its pectoral fins promotes the aération of the eggs.

In the early stages of development the embrvo faces the at-
tached end, with its tail coiled up in a spiral behind (figs. 33 and

gl M:‘I# "I-"itl.'!}ur, e Fisclie der Sibaga-Expedition, p. 405 (19154,
£ Willew, Spol, Zevlas., VI, Pp. 102-103.
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34); but when the tail is detached from the yvolk-sac the embryo
changes its orientation by dhe agitation of its tail (fig. 35). The
iry on hatching (fiz. 36) measure about 2z'z5 mih. long and are
ot quite so helpless as the larvae of Ophiveephalus, Etroplus, ete.,
but are able to feed and swim. The parents do not appear to
guard them after hatching, The eggs and fry of this species are
very difficult to rear when femoved from their natural surround-
ings. .
Uses.—G. ginris grows to a foot and a hall in length and
fetches a high price in the local market when large,

&
Gobius (Oxyurichthys)! striatus (Day).

(PL xxix; fzs. 37, 38). .

Tamil—Kwudalam.

Habitat and Habils, —Not uncommon in ponds, rivers and in

the backwater.

= It is a sluggish fish, chiefly nocturnal in habits, and frequents
sandy shallows, where it is fond of Iving half buried during the
day time. Its movements are for the most part confined to the
bottom, but it swims occasionally in a feeble clumsy manner,
swayving and rolling irregularly.

This species breeds from October to November, Mr. Wilson
of the Madras Fisheries obtained a nest of this fish with eggs in
an advanced condition. Figs. 37 and 38 are copies of his figures
reproduced by kind permission. The eggsclosely resemble those of®
(r. giniris and like them are attached to the under surface of de-
mersed stones, tiles, ete., by means of a gelatinous stolon.

E Rhyneobdella aculeata (Blach})
Tamil—A rdl.

Fairly common in fresh and brackish water.

In an aquarium R. acrleata habitually conceals itself by day
in the bottom sand or mud, with just the snout and at times the
whole head projecting above the sand for respiration; even this
is withdrawn at the least gdisturbance. At night however it
emerges to feed. The pointed snout, the weak sight. the conical
head, the absence of the ventral and the poorly teveloped pectoral
fins are obvious adaptations to the burrowing habits of this fish.
I'he dorsal spines are organs of defence, while the trilobed proboscis®
is evidently an organ of touch. The fish lives a long time out of
water, and is known to withstand periods of drought by burrowing =
in the bottom mud of ponds and streams.?® * It becomes drowned
in water if unable to reach the surface, as it apparently requires
to respire air directly.” *

[Fses.—It is moderately esteemed as food.
I Max Weber, Die Fische der Siboga-Expadition, p. 475,

2 Day, Freshsvater Fishes dad Fisheries of fidia and Burn, P 28 |j:.:ilr .

¢ Fana of Brits fmdfa, Fisheso Lpe 332,
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. Mastacembelus pancalus (H. B.).
Tamil—8Hl Arisl. i

Colowr.—In Madras examples the vertical :-'1':"111v~: are as a rle
absent in adualts and the pectoral fins are unspotted.

Habital and Habits.—M. pancalus abounds in tanks all over
Madras and in the Cooum, usually above tidal influence., Day is
obviously in error in stating I have taken this species in the
Ganges . ... . biit have not seen it in the Coromandel coast south
of the Kistna'', as the fish is too commmon on the Madras coast
to escapg notice! Its habits dre those of the genus. Itis a much e
smaller spacies than M. armatus, and in its natural haunts it fre-
quents the soft loose mud close to the margin of the water. One of
the easiest ways to capture this fish is to draw ashore a portion of
the weeds growing in the water and to search for it in the loose
mud that is thus brought ashore.

M. pancalus breeds during the cold weather. Early in Feb-
ruary I obtained the young of this fish in a shallow pool in the
Spur tank, Egmore; they measured on an average 30 mm. in

length. . y:
Description of the immature fish. D. 24/31.  A. 3/35. \{
Shape of body same as that of the adult. \

Colonr.—Pale olive along the back and sides, whitish beneath,
iris red. A dark band from the tip of the proboscis to the eve and
extending behind that organ over the opercles. About 31 dark
transverse stripes at regular intervals on the sides of the body
from behind the opercles to the root of the caudal fin. The spinous
portion of the dorsal fin is placed in a yellowish groove on the
back.
['ses.—A small species attaining a maximum length of seven A
inches and of no market value. .

Mastacembelus armatus (Lacep.).
Tamil—Kal Aral.

Though it is said to occur in brackish water elsewhere in India !,
in Madras it is not known to frequent estuaries or rivers within
tidal influence. M. armafus appears to prefer stationary to run-
ning water, and is fairly common in large tanks, where it is said
to afiect the neighbourhood of demersed rocks and stones. Early

»in February, 1gtq I found mature ova in a female.
Uses —This species attains a much larger size than K. aculeala
« which it resembles, and is highly esteemed as food.

b Day, Fawea aff Beit. fudia, Fishes, 11 p- 334- " s
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APPENDIX,

REMARES ON THE GENUS HAPLOCHILUS,

Tate Regan! has recently suggested a division of the genus
Haplochilus into two generam, wiz. the genus Haplochilus proper,
represented in India by the single species melanostigma, and the
cenus Panchax, to include the remaining species fanchax, lineatum,
rubrastiema, dayi and ..-’):rra'ns. He ]:ns stated Ehi‘.{]iff\i‘l'ﬁl.l.i.h..‘ﬁ as fol-

'Im\:‘ f— .
sl the-one « Panchax the pracmaxillaries are fattish and somewhar pro-
dueed, |'||_|_|.|_|.“’|.i.|:|'_ the clelt of the mouwth is rather wide, horzontal, almost semi-
cirenlar, the teeth are in bands, with an outer and a more or less distinct inne
series of enlarged tecth, vomerine tecth and |.1-\_-:u_1u|-:'al':q_hiﬂ-. are present, the
gill-membranes are not united, and the pectoral fins are placed low,  In the ®
uther (Faplochilys) the mouth i< small, irimsverse, not protractile, with the teeth
in o single series, sometimes followed by o seeond series of minute tecth ; there
are no vomerine tecth or pseudobranchiae, the gill-membranes are broadly united,

antel the pectoral fins are placed high.

. This division of the old genus Haplochilus L:as not heen generally
adopted in India and further research was desired on the sub-
ject.? At the instance of Dr. Annandale I have recently ex-
amined all the Indian species save H. rubrostigma and H. dayi®
of Cevlon, with special reference to the differences between the
two proposed genera, with the result that I accept Tate Regan’s
division of the genus but modify some of the difierences he hag
pointed out between the two. In addition I have stated other
differences, notably in the structure of the scales and in the habits
of the two genera.

The pracmaxilla.—The shape of this bone differs considerably
in the two genera (plexxv, figs. 3, 4 and 35). InPanchax, towards
the mid-dorsal line of the body where the two premaxillae meet,
each gives off posteriorly a flat triangular process of considerable
length; the rest of the bone is narrow, elongate and bent back-
wards and downwards, tapering to a spine at the extreme corper
of the mouth. In Haplochilus the triangular process is feebly
represented by a rounded egtension, the rest of the bone is short
and of uniform breadth, ending in two or more coarse teeth in the
corner of the mouth, according to the sex. k

The moiuth,—The cleft of the mouth in Panchax is wide but
in Haplochilus it is small: beyond this there.is very little to be
said by way of a difference. If it is semicircular in Panchax, in
Haplochilus melanostigma too it is so to a slight degree, and as te
its being horizontal in Panchax and transverse in Haplochilus the -
distinction to a large extent depends on the proportionate lengths

I Tate Rq_r;uh A, _]i’d‘.?‘. Nat. Hist. '[bl'_'h Vi, 1 A2ge
 Gewell and Chaudhuni, fud. Fish of Proved Utility as Mosquite Destrovers,

B s Steindachner, Denkseriften der Ears, Akad, Wern, LIX, pp- 3762377
-

(189z).
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of the twq jaws. In linealion the upper jaw is longer, in panchax
the two jaws are equal, in parves the lower jaw is distinetly
longer and the direction of the mouth-cleit in the normal unpro-
truded condition is very similar to that in melanosticma (pl. xxv,
figs, I and z),

The upper jaw is protractile in Panchax and in the normal
unprotruded condition a deep transverse fold is formed across the
snout (pl. xxwv, fig. 2). In Haplochilies the upper jaw is not pro-
tractile and there is no fold.

Teeth.—Tate .Regan lays special emphasis on the difference
in teeth, which he believes are present in a band in Panchax,
while they obeur in a single series sometimes followed by a second
series of minute teeth in Haplochilus. A microscopical examina-
tion of the isolated praemaxilla and mandible of H. melanostisna

*reveals the presence of a band of teeth hardly distinguishable

from that in species of Panchax (pl. xxv, fizs. 3 and 4).

Vomerine teeth (pl. xxv, figs. 6, 7 and 8).—These are invariably
present in all the known Indian species of Panchax, in ljncaliom asta
narrow band composed of three or four rows of teeth, in panchaxin
a single or oceasionally double row ; in parvus about three vestiglal
teeth are borne by the vomers at their extreme anterior end, and
in rubrostigma and dayi also they are said to occur. It 1s quite
likely that all species of Panchax possess these teeth in varions
degrees of development. While they are present as a prominent
band in fnealunt, the presence of the three teeth in parvns can
dnly be détected by a microscopical examination of the vomer,
At least so far as Indian species are concerned, their presence o
absence constitutes a safe criterion of classification,

The pseudobranchiae are glandular, richly supplied with blood
during life, and covered by a highly pigmentgd mucous membrane.
They are present in all the three species of panchax examined and
probably in rubrosticiia and dayi, while they are absent in H.
melanosiion.

Gill-membranes. —These are broadly united with one another
in H. melanostiema, while they are not united, but cleft to the
chin in lineatum, panchax, parvus and probably in the other two
Indian species of Panchax. i

Position of pectoral fins.—In melanostigma these are placed
high, i.e. nearer the mid-dgrsal line of the body than the mid-
ventral, whereas in species of Panchax they are placed low
(pl. xxv, figs. 1 and 2). :
o« Scales,—In mefanostizma the scales possess only concentric
(circular) striations, but in the three species examined and probably
in all other species of Panchax radiating striae (basal radiij are pre-
sent in addition to the concentric rings in the imbedded part of the
scale (pl. xxv, figs. 9 and 10).

Vertebrae.—Their number in the various species are as follows :
i melanostigma 29, in lincalum 32, in panchax 2qg, 1n parvus
26+ Tate Regan seems to have supposed that the number 29 in

the spedies panchax obtains in all the species of the genus Panchax.

I~




1016.] B. Sunpara Ray: Freshwaler Fish of Madras. 204

Brecding Habits.—There 15 a wide difference between the
Indian representatives of the two genera in spawning hubits. [,
melanostigma as stated above has the remarkable habit of carry
ing the extruded cluster of eggs suspended from a cord attached
to the genital opening of the female, probably till thev are
hateched., Species of Panchiax however show no such parental care,
and according to the only sbserver Thomas,' who has recorded
oviposition in this genus, Panchax (parvus 7} extrudes a single ege
at a time which is zoon deposited. The eggs of both genera, how-
ever, are adhesive and demersal and are very Shmilar in structure.

" In addition there’ are a number of minor ‘differenees which
separate H. melanostigma from species of Panchaxy. Frem all this it
is clear that Tate Regan’s division of the genus Haplochilus of
Giinther and Day 1s amply justified and quite nataral and neces-

saty, The diagnostic characters of the two genera and a kev to the »

Indian species mav be drawn up as follows : —
Genus Panchax.

* Praemaxillae flat, elongate and protracticle, a deep trausverse
fold on the snout, mouth wide, vomerine teeth and pseadobranchi
présent, gill-membranes not united, pectoral fins placed low, and
scales with concentric and radiating strize,

A, With a prolonged vental my—

Spotted with red Fiefrosfigia.
Body with vertical dark bands or blotches—

32 to 34 scales on L. line Huealtm.

20 1o 30 scales on Lo line Ay, .

H. No prolonged ventral ry—
Numerous vomering teeth 5 greenish or olive in
colpur ; size large (37 o 317) pasicfrica
3 vomenine tecth ; body grecmish, with peacock-
blue and sometimes Talan pink dots; siee small
(117 1oas) oo pareies,

Genus Haplochilus.

Mouth small, not protracticle, no fold on the snout, neither
vomerine teeth nor pseudobranchize present, gill-membranes broadly
united, pectoral fins placed high, and scales with concentric stria-
tions only. A single species, H. melanostigma.

I have classed P. dayi as a distinct species from P. lineatum,
only provisionally, as it is very likely that farther research will
prove them to be conspecific.  Steimdachner in his description
distinguishes davi from ligeafum by the intense sexual dimorphism
of the former, the most conspicuous differences between the sexes
in dayi consisting chiefly in the dark vertical bands of the female
and in the elongation of the anal rays of the male. From an ex-
amination of a large collection of P. lincatum from Coorg and Cochin,
I venture to state that the above-mentioned sexual dimorphism
is exhibited by this species also, though Day fails to record it.?

L Thomas, Tauk Angling, p. 112 (1887 ) .
2 In his Fishes of Malabar, p. 222, Day states that the colours vary according

» 1o thie sex and thar the vertical black stripes qre absent in some specimen,
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ﬁpa‘rt from sexual dimorphism no salient anatomical feature has
“heen statedd in the description of P. dayi save the reduced number -«
of scales on the lateral line mentioned in the ﬂhmfe key to the

*

‘species.
History.—McClelland in 1839 founded the genus A plocheilus, y
in which he included the two-Indian species melanostigma and :

panchax. In 1846 Valenciennes made Panchay a generic name and
‘included under it the species panchax and linealum. Tater Bleeker '
distinguished theYwo genera, restricting the genus Panchay to those
‘species possessing Womerine teeth and the genus Aplocheilus to
those destitute 6f them. Giifither protested against this differ- e
entiation awd included all the known species under the genus
A Haplochilus, on the ground that ** the vomerine teeth of panchex |
o ‘are minute and rudimental, not offering a character on which a ;
.rgenus may be founded. In one out of thres specimens they are '
_entirely absent.’”” Day stated that the latter statement was J
‘not true of his numerous specimens. No such variation is shown
by the species I have examined. Tate Regan in the paper citgd
‘above remarlks that vomerine teeth are not invariably present in |
Panchax, probably on the authority of Giinther. At least so far s
as Ind.mnﬁpeues are concerned, vomerine teeth are always present. \5<

(]
o A




XVIII. STUDIES IN INDIAN HELMIN-
THOLOGY,

No, III.
0N AN UNSUCCESSFUL ATTEMPT TO INFECT MUS DECUINGS
" WITH H YMENOLEPIS NAN.L, SIEBOLD, AND ON T
SECTIONAL ANATOMY OF THAT PARASITE, "

By F. H. Stewart, D.Sc., Capt., I.M.S., Hon."Assistant,
Indian Museiwon,

{Plates XXXIV—XXXV).

., The question of the specific identity or distinctness of Hy-
menolepis nana, Siebold, and H. murina, Duj., is a matter of prac-
tical as well as of scientific interest. Grassi, Calandruccio, and
Rovelli (1, 2 and 3) consider that the two species are identical
and that H. mana is only a dwarfed variety of H. murina
Moniez (7) and Linstow (5) have maintained on anatomical
grounds that they are two valid species. Grassi and Rovelli (3).
state that on feeding rats aged between one and three months
with ripe proglottides of H. mmurina the contained onchospheres
developed to cysticercoids in the intestinal villi of the rat, and
further that the cysticercoids ultimately rupture into the lumen of
the intestine and there hecome adult. They apparently did not
attempt to infect man with the tapeworm from the rat or to
perform the reverse experiment. Grassi (1) had previously ad-
ministered to a boy ripe proglottides of H. nana and had found
proof of the subsequent existence of the parasite in the bowel.
He did not, however, consider this to be conclusive proof of direct
transmission from man to man as Hymenolepis nana is verv
frequent in the district where the experiment took place.

If the two species are identical.and if the development in
the rat is direct-as described by Grassi and Rovelli, it is clear
that infection in man will as a rule be due to contamination of*
food by rats. To prove or disprove the transmissibility of H.
muring to man or of H. nana to the rat would therefore be of =
considerable practical importance, It is also clear that when
such eminent zoologists differ on anatomical grounds as to whether
the species are one or two, the scientific question can only bhe
decided by feeding experiments.

The experiment which the present paper refords could unfor-
tunately be conducted on a small scale only and as it proved
negative would require to be repeated on a larger scale to be
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conclusive. It is, however, of considerable value in consideration
of the stdtement of Grassi and Rovelli that they obtained infec-
tion in every rat employed which was between the ages of one
and three months.

On the 1gth of January two voung white rats (Mus decir
manus albino) were obtained which were stated to be twentv days
old and which appeared to be about*that age. Their faeces were
examined and no eggs of parasites found. On the 1oth of Febru-
arvy they were 'presum:ﬂ:-i;: 42 dawvs old. Five specimens of H.
#ana were obtained on that day from an Indian soldier after the
administgation of Ol Chenopodii. One specimen was stained and
mounted and proved to contain onchospheres. The remaining four
were given, two each, to the two voung rats and were actually
swallowed by ¢hem. COmn the roth of March and s5th of April the
faeces of these animals were examined and found not to contain
any ova., One rat died on the 12th of April, the second was killed
on the r7th. No tapeworms were found in their intestines.

The experiment! therefore tends to prove that Hymenolepis
nang and H. muring are two distinct species and that the rat is
not the source of infection of man, .

Ox THE SECTIONAL ANATOMY OF HVWENOLEFRIS NANA SIiEB.

The anatomy of Hymenolepis nana, Sieb., has been described
by Leuckart (4, pp. 832, 905), Linstow (5), Miura and Yamasaki

«(6), Railliet (g), and other authors. A full account of the litera-

ture is given by Ransom (1o}, None of the authors mentioned
above have illustrated their papers with fizures of sections except
diagrammatic figures. The present writer therefore considers it
desirable to publish drawings of the actual sections together with
some pictares of the undissected animal #nd a short account of
the anatomy of the reproductive system.

The female reproductive organs are fully developed from the
50th segment; fertilisation takes place between the 62nd and
66th (fig, 12). It takes place abruptly ; thus in the 61st segment
all the eggs are unsegmented; in the 6z2nd, if this is the first
fertilised segment, the left lateral and ventral half of the eggz-mass
is segmented, the, right lateral and dorsal half unsegmented; in
the 63rd segment all the ¢ggs with the exception of one or two
near the volk-gland are segmented. Fig. 12 shows this transition
“between the 62nd and 63rd segments, it 'ﬂsu shows the commenec-
mg atrophy of the volk- gl:md in the fertilised segments and the
® testes, seminal vesicle and cirrus sac.

Flga. I-5 are drawn from sections of the Goth sezment. They
show the volk-gland, the bilobed ovary, the receptaculo-ovarian
duct, the receptaculum seminis and vagina. The receptaculo-
ovarian duct has not been described previously in this species. It
leads from the receptaculum in the direction of the ovary, but its

—y— e—— - - L= = ——

i 4 understand that the experiment wias carried out at Hong Kong.—Ed. -
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exact lower connection cannot be determined, A uterus is not
recognisable apart from the cavity of the ovary. The Yissues of
the animal are, however, so *loose that it is impessible either to
prove or to fh'-u;‘.trf;\r.-: the homology of some of the spaces with the
uterus of larger forms. On passing from the unfertilised to the
fertilised segments (fig. 12) the egg-mass broadens out. This may
be due to a change of situation of the eggs or merely to an increase
in size.

The present writer has not been able to recogiiize a shell-gland,

The volk-gland atrophies at the Lr-,th serment, hm ing ilLLlLLi"‘-"'{l
in size from the G3rd.

Development of the ova.—The ova in the 30tl l*\l...&llll_l'll hisve
no cell outlines, the nuclei being embedded in a svoceyvtiom (fig.
G). At the s53rd segment irrezular cell outlines gappear (fig. 7).
In the 54th segment volk granules occur in the protoplasm (fig
8), which increase markedly in size up to the both segment (fig.
g). Fig. 10 $hows the segmented egz of the bznd segment, The
embrvos develop double-contoured shells in the goth seginent and
embryonic hooks in the grIst,

« Maie reproductive organs in the both segimeni.—The three testes
lie near the posterior margin of the segment close to the dorsal
surface (fig. 1). The vas deferens (figs. 2 and 3) leads forward to
the base of the seminal vesicle. The seminal vesicle (fig. 4},
sausage-shaped thin-walled structure, runs from the midline to-
ward the left side to become continuous with the cirrus pouch. The
walls of the latter (fig. 5) are markedly thicker than those of the.
former and contain muscle ibres. A definite cirrus has not been
recognised by the present writer,

The seminal wvesicle can first be observed to contain sperma-
tozoa in the g44th segment. The testes are progressively com-
pressed behind the 63rd segment and disappear about the 67th or
68th.

Fig. 1t represents the 57th segment of an undissected prepa-
ration seen from the ventral surface. It shows the three testes,
the vas deferens and seminal vesicle, the ovary, yolk-gland and
receptaculum seminis,
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expected, at any rate from regions represented in the present
collection. The genus Megascolides appears again in its double
distribution, o the one hand 5. India, and on the other the I,
Himalayas (¢f. Stephenson, 23). The record of an apparently
endemic species of Plhercliing in 5. India repreésents an extension
of the proper rauge of the genus beyond the limits that have
hitherto been assigned to it. Newsespecies of Perionyy from the
E. Himalayas are in accordance with what was to be expected,

“The Glyphidrilts described below (G fiberosis) is an interest-
ing novelty : the genus has, hpwever, previously been recorded in
India, and its bearing commented on by Michaelsen (14), The new
species belmgs distinetly to the Further India group, and i= not in
any way closely related to the African G, stuldmanni.

Artificial ifitroduction must account for the presence of Dicho-
easter bolaser (Mchlsn.) subsp. palinicole (Eisen), described by Eisen
from the Pacific Coast of America, in the compound of the Mu-
seum,

An interesting series of specimens of Awlophoris necessitates
the fusion of two species, and it is possible that another will sooner
or later have to be merged in 4. furcafus. Some of the specimens
were sexually mature, and I give below an account of the appear-
ances ; so far as I know there has hitherto been no description of
the genital organs of any species of Awlophoris

My best thanks are due to Dr. Annandale for kindly allowing
e the opportunity of examining this extensive collection.

Fam. NAIDIDATIL,

The determination, from preserved material, of species belong-
ing to the Naididae is liable to be very wnsatisiactory. Though
the family is particularly fascinating to study in the living condi-
tion, spirit specimens are extraordinarily troublesome ; and this is
due to several causes. In the first place the setae, on the minute
description of which so much depends, cannot be secu as a rule in
their whole extent nor in one plane. One can easily, simply by
allowing the water to evaporate, cause the coverslip to exercise
sufficient pressure on a fresh specinien to flatten it completely ;
but this does not answer with preserved material. The only way is
to suften the specimen by treatment for some time with solution of
potash ; and I once thought that this would prove a method of
some value. But I now find that the potash distorts the setae ;

« and the more, the longer the specimens remain in the solution,
According to my observations the setae may actually swell from a
thickness of 3¢ to as much as 7# ; and although the length, position
of nodulus, and even the general curve of the shalt are more or less
maintained, the shape ol the terminal prongs is quite unreliable in
specimens so treated.

Secondly, the preservation of the setae often leaves much to

be desjred. It may happen that throughout the whole length of a

=
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specimen not a single dorsal seta is found perfect. Tn some cases
* nearly the whole of the dorgal setae may actually be broken off
level with the body-wall, scarcely one being left projecting ; so that
I was for a time misled, in the examination of one of the present
specimens, into ﬂuan;L, that 1 had before me one of L]lL genera
which are without dorsal setae. But even where the ends of the
setae of one single segment aresalone damaged, it may be difficult or
impossible to discriminate, for example, such forms as Pristine
longiseta from the other species of its genus.
Thirdly, there is frequently morg than one spegcies represented
*in a limited amount of material : and there is naturally thg liability
to confusion, especially if some of the specimens ave frogmentary.
Confusion may easily result if, in order to get a complete description,
one specimen is used for the dorsal, another for the santerior ven-
tral, dnd a third for the posterior ventral setae, according 4; they
happen to be well shown in one or other specimen ; additional
i specimens have frequently to be taken for a description of the
' process of budding, or perhaps for the internal organs. It is prac-
tically impossible ever to write a complete description from a singls
speciinen,
[ thus spent much time over a tube of eight small worms
‘ from Bhim Tal. Besides two specimens that I can say nothing
definite about, there was one specimen of a Nais without eyes ;
{ three of a Slamina which I descnibe shortly below, but which I do
f not feel justified in naming; and two of a Siviaria which seems to
to me to require specific distinction.

Gen, Slavina,
2 . Slavina sp
(Plate xxx; fig. 1).

Bhim Tal, g4s0it, Kumaon, WS Himalayas, 2—io-v-igni (5 W Kempd,
Three gpacimens, one considerably domaged.
Length 5- 5°5 min., diameter about "25 mim. Segments 47 or 48,
- with a small undifferentiated zone at the hinder end.  No zone r;:'
i budding. A considerable amount of debris adherent to the surface
Prostominm blunt. No ey espots, *
The anterior ventral setae are in length 1354, in thickness
3. The proximal prong of the fork is almost equal in length to -
the distal, but is twice as thick, and this on the whole is much the
b more massive of the two ; the distal prong is slichtly claw-like.
< The curve of the shaft ﬂ.t its proximal end is slight; ‘the nodulus
: A is proximal to the middle point of the shaft, the relation between
the segments of the shaft proximal and distal to the nodulus
respectively being 2 : 3 or 3: 5. There may he up to four setae
per bundle (fig. 1).
Behind the first few segments the ventral aetae are uot very
:hﬁereat from those just described. The length is rather Ies:,_m;#
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and the number in a bundle does not exceed three; but I could
not be certain of any other constant distinetion.

The dorsal.ssctae begin in segmeift vi, and the bundles consist
of one hair-seta and one needle. The hairs are equal o the diame-
ter of the body in length, that is about 250m, and taper finely
towards the tip; none are specially lengthened, the one on segment
vi being in fact rather shorter thansthat of vii. The needles are
straight or perhaps slightly curvéd at the tip (this last character
was only noted in a potash preparation), which is simple ; they
taper to a pmnt distally, and in length are from 50 to nearly
Gon. 6 5

The bpdywall contains pizment grains.

Chloragogen cells begin in segment vi; there was a stomachal
dilatation in vji in one specimen, but none in another.

The sensory papillae characteristic of S. appendiculatn are
present. They are flat-topped, of some considerable height, often
higher than broad, truncated or c¥lindrical. They are segmentally
m‘ranﬂed several in each segment rather behind its middle, often
about at the level of the setal bundles.

Rewmarks,—1f T could be certain that no specially elongated
setas had dropped out from segment vi, this would be an extreme-
Iv well-defined species (I say ‘dropped out’ because so [ar as I
could see there were no broken stumnps on segment vi). It would,
I think, be necessary to enlarge the scope of the genus Slavina,
defining it by the sensorv papillae and covering of foreign par-

. ticles, without reference to the elonzated dorsal setae of vi. The

papillae and the foreign particles are such peculiar characters that
I cannot doubt the close relationship of this [orm to 5. appendi-
cilata ; and it would be pedantry to remove it to avother genus
fe.g. Nais) or to form a separate genus for its reception, merely
because of the absence of speciallv long® setae in a particular
segment,

Whether soch setae have fallen out or not. I think these
specimens aré specifically distinct from 5. appendicnlala. Evespots,
which are absent here, are present in S. appendiculata, as a rule,
at any rate, though IJL‘F]]“L[H lmt constantly [*f hlfrmj[lmlm meist
xorimmlen Michaelsen, 13; *f meistamit 2 Augen,” Michaelsen (1)
though Piguet (1g) n].‘r'[hl.lu.Hi]"- allows llm;\f_u]rllrm] Is it not pos-
sible that where evespots are not present in 8, ap pendicilata it is
because the individual—on this supposition the former posterior

"component of a chain—has separated before complete differentia-

tion of the head region ?

The stomachal dilatation, here in vii, is in vili in 5. appendi-
ctilata according to Piguet, and it is in viil also in the specimens
which I previously distinguished as 5. punjabensis (20}, but which
Michaelsen (15} thinks are to be included under S, appe nificilaia,
The point of the dorsal needles is expanded at the tip in 5. appen-
diculata (Piguet, 17).

I think Michaelsen's statement (13) that the nodulus is dislal
in tha ventral setae of 5. appendiculata is probably a slip.
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Gen. Stylaria, .

Stylaria kempi, sp. nov.

(Plate xxx, fig. 2).
Hlli.fﬂ I'al, 4450 T, Kumaon, Y, I[ill.'l.ll.l.lﬁ.l-. L e 11 I e |
n:'r.l.'lll’-'- | It Fwo s NS, «

Length 2°25- y mm. No eves, The prostomiym forms a long
narrow prulmmn in length equal to three times the diameter of
the body. n==2s. o &

> The anterior ventral setae (fig. 2) {segments ii-v) arg 1208 in

length ; the terminal prongs are very unequal, the distal being
large, the proximal veryshort. The nodulus is markedly proximal,
the relation between proximal and distal portions «of the fnf
being 1 : 2. The distal curve of the seta is slight, the shaft being

51:"15“!112 almost to its LllLE there 15 a shzht be Llrill [urwards

(in the direction towards which the prongs point) of the shaft at

the.nodulus. The number in a bundle is six or fewer.

The posterior ventral setae (vi backwards) are gb-1oop in
length. The proximal prong is perhaps even more rudimentary
than in the more anterior setac. The nodulus is still proximal,
but not so markedly, the relation of L'ilu two parts of the shalt
being 2 : 3 There is a -Jif{]:t ‘kinking ' of the shaft at the nodulus
liere also. ‘The number in a bundle is six or seven.

The dorsal setae begin in segment vi. In each bundle there is
a long hair 450- 600, i.e. twice, three times, or even more than
three times as long as the diameter of the body. [n addition to
the long hair there are others, shorter, equal in length to the
diameter of the body or less, zooe down to T2or or less, even Sop.

L A third component of t]1r:~ dnrﬂ] bundles exists in the form of two
or three short, fine, and ;.hal[: needles, 4o in length; these do not
appear to differ (exc cept in length) Ermn the '=_.]1ml:u.1_ of the hairs,
and may be merely a yvounger stage of Lh:_ latter. It is ]‘I-[k:rhlhll:_

also that the shorter hairs are merely a stage in the growth of the

long hair; certainly they are much thinner, but then tl ey naturally
would be thinner if they represent only the distal portion of the
fully formed long seta. Thete is apparently however only one
long hair per bundle, which seems to mark it.out as a special
structure,

There are no septal glands, The gut may show cither a
sudden and considerable widening, or only a slight dilatation, in
segments viii and ix, taking up both these segments.

_ Remarks.—The chief difference between this species and the

.+ common S. lacusiris is the absence of eves in the present case,

~—*">~  This would seem to be an absolute du.tm-::tlou since Piguet (17)
states that he has seen hundreds of :-»pEleEllh of 5. lacustris, but
none without eves, A

Piguet also describes a pigmented band encircling the gut
(not always marked) in each segment after the sixth in S. Jacustris
1 did not observe this in the present specimens. Michaelsen (13)
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would limit the length of the hair setae of 5. lacusiris to, at most,
a little more than the diameter of thg body,

The presefdt specimens have no resemblance fo 5. lomonds,
Martin (S).

Gen, Pristina,

Pristina longiseta, Ehrbe,

Vquariunt, Elphinstene College, Bombay, 206-ii-1gr3 (8 L
A tew small speciens, along with some examples o "
(= infiL » %

. " i
- Pristina aequiseta, Bourne.

Allahabad, Jwnna River, to-i-100g (. D) fmwesp A number of speci-
men=*

The specimens correspond with the Naidivn fenfaculatioan ol

Piguet (17). This author has however (18) more lately united the
Swiss species with the Pristina acquisela of Bourne'(3). This is not
accepted as bevond doubt by Michaelsen (13), who denotes Pigdet's
species as ‘' P, feataculala, Piguet (? < P. asquisela, Bourne).',

Gen. Aulophorus.

The collection under review contains specimens of Awlophorus
from two localities,—a hot spring at Khed, and an aguarium in
Elphinstone Colleze, Bombay., Before assigning them to their
position in the genus, T wish to make a few remarks on them, and
to indicate the conclusions which it is possible to draw.

In the specimens from Khed, besides the palps, there were
three pairs of zills, all about the same size, arising from within
the margin of the funnel ; the dorsal margin of the funnel projected
backwards slightly as an indented prominence, which was apparent-
ly not gill-like (pl. xxx, fig. 3). In one specimen examined, how-
ever, the dorsalmost of the three gills, though of large size, seemed
to be continuous with the margin of the funnel —to be itself the
folded margin, in fact. It may be noted also that in the specimen
from which the fizure is taken the gnterior gill on the right side is
almost completely continuous with the margin of the funnel.

In the specimens [rom Bombay, there arc three pairs of gills,
decreasing in size anteriorly, all separate from and within the
margin of the anal funnel. The dorsal margin of the funnel has
the form of a straight edge, without projections, and is not gill-
like (this was confirmed by sections). In one specimen however
the dorsal lip projects slightly —according to my original notes,
not unlike what is described for A. stepliensont, Mchlsn., where there
is a gill-like projection on each side (u. inf.).

Now let us consider the following series of forms :—

(1) Awdophorus furcatus.—Two pairs of gills, with one pair of

- accessory gills, the latter being the dorso-lateral project-
. ing margin of the funnel; when the funnel is fully
. -
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expanded these appear merely as a fold of the margin
J {cf. Htr.plmnsuu 24). L
(2) The single specimen from Khed, referred tosabove, in whicl
the anterior of the three pairs of gills are continuous
with tlhe margin of the funnel.
{3) The specimen figured (fig. 3), where one of this pair is well
within the margins
(4) The bulk of the speciméns from Khed, with three pairs of
true gills {£.¢. all separate from and within the margin).
(5) The Bombay specimens, similar to the last, the dorsal
- margin of the funnel not egill-like. = A
(6) The single specimen from Bombay, with thrge pairs of
gills, and ]u‘m;Lu:nw. of the dorsal margin of the funnel,
(7) Aulophorus stephensoni, described as having four pairs of
gills, the anterior being the smallest, '.hl forming only
small projections on the margin ; L:riin;; the recognized
terms, .there are three pairs of true and one pair
accessory gills.
(8) Aulophorus I.I‘m-i'rf\r‘rn Mchlsn. (11, 22) possessing fouar pairs

. of gills, all within the margin of the funnels.
'7"" The series is not in absolute strictness one of increasing com-
plexity throughout, since the Khed specimens (2, 3 and ) have a

somewhat projecting and indented dorsal margin, while this is
quite straight in 5. But it does show in a striking manner the
evolution of successive pairs of gills as differentiations of the
margin of the anal funnel. ;

I think it will be admitted that, with the exception of number
&, the difierence between the arrangements of the gills in successive
terms 1s nowhere sufficient to allow us to separate the successive
terms as different species or even varieties. No. 0 is almost identi-
cal with 7; sois 5 with 6, and moreover comes from the same
limited batch of material ;: both 5 and 6 must therefore be united
with 7. The same reasoning obliges us to unite 2, 3 and 4 with 1,
But 5 is identical with 4, or even slightly less dilferentiated, since
it wants the slight bifid projection of the dorsal margin of the fun-
nel. From a canslderatmn of the characters of the gills, then, we
must conclude that Aulophorus furcalus, A. stephensoni, and all

g intermediate forms constitute a single species.

I have said *‘ from a consideration of the characters of the
gills."”” The case would be different if we could differentiate the
terms of the series by means of other structures, —for example the
setae. I do not think we can. There is a considerable amount of

variation to be met with amongst these forms. Recent deserip-
‘__,< tions of A. furcatus have been givén by Piguet (19) and myseif (24);:
Piguet finds a stomachal dilatation of the gut in segm. viii, which
was absent in my specimens, and there are slight differences in
the accounts of the setae. 1 found that in the Bombay specimens
the prongs of the posterior ventral setae were as a rule equal in
length, and the distal was about two-thirds asthick asthe pruzcima‘l;
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but sometimes the distal was shorter than the proximal, and very
fine, Tht position of the nodulus is known to vary in setae of the *
same bundle in «. stepliensoni (21), as well as in A, furcafus (24).

I have made a careful comparison of the setal and other
characters of all the forms tabulated above : and I have come to
the conclusion that the differences, such as thev are, cannot be
used for purposes of discrimination «between them. Thev are of
the same order as the differences of which examples have just been
given, and therefore fall within the limits of individual varinbility.

As to the outlying term of the series, 4. palusiris, the setal and
other chgracters here also allow of nd distinction. The gap ®
between it and its next neighbour, in regard to the gills, is how-
ever fairly well marked, and it may therefore be allowed for the
present to refain the distinction of a separate specific name,

= A. stephensoni, however, must disappear, and it is probable that
A, palustris will eventually have to [ollow it

Aulophorus furcatus (Oken). .

(Plate xxx, fiz. 3). .

Aquariwm, Elphinstone College, Boinbay, 26-ii-1013 (5 2. Agiarkar).
Several specimens,

Haot -|1Til1g_:l: Khed, Poona Dist., 3r-x-1g12 {5 P dgharkar). Numer-
CALS SPECHmCn=.

Some of the specimens from Bombay were sexual, though
Jperhaps not quite fully mature (appsrent absence of [emale
funnels). However, the individuals which were examined by
sections had already copulated (presence of spermatozoa in the
spermathecae).

The clitellum extends from the auterior end of sezment v
back to the middle of wvii (=2}). This region is not thickened,
and is not distinguishable except in sections. I would not say
that I delinitely identified the testes and ovaries in segments v and
vi respectively ; there may have been some confusion with the
ganglion cells of the ventral nerve cord.

Many developing spermatozoa were free in v. The spermsac,
as usual a backwardly directed diverticulum of septum 5/6, extends
back to the hinder end of wii,

The male funnels are cup-shaped, near the middle line, close
together, indeed apparently continuous with each other. They
took upwards and backwards, and are placed in the mouth of the
spermsac; thus, though morphologically in v, they appear at first

= sight to be in vi. The vas deferens runs on septum 5/6 downwards
»  for a short distance, and enters the anterior face of the atrium, ;

The atrium, in segment vi, is small, subspherical, and in the \\“
specimens examined contained ripe spermatozoa. Its wall is com-
paratively thin; its lining epithelium is cubical, and there is no
covering of promifent peritoneal cells. The ejaculatory duct is
short and somewhat invaginated upwards into the atrium ; a thick

= clusteg of cells surrounds it. The aperture is on segment vi.
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The ovisac extends backwards into segment ix ; s usual il
encloses the spermsac. It was mostly oceupied, in the Specimens
examined, by diserete volk granules; a cluster ¢f voung ova was
seen in seement viii, neither at the anterior nor the posterior end
of the sac. The female funnel, oviduet, and aperture were not
identified,

The spermathecae are bvaid sacs, confined to segment v;
their long axis is mainly longitudinal, but directed somewhat
downwards as well as backwards ; they take up nearly the whoele
length of the segment in a longitudinal direction. They are
thin-walled and, in the examples investigated, containeg spermna-
tozoa and granular matter  There is no prominen® peritoneal
investment. The doct leaves the ventral surface of the ampulla ;
it is narrow, straight, and as long as the ampula is high. Its

lining epithelinm is cubical. The aperture is near the aaterior
horder of segment v.
. Fam. TUBIFICIDAE,
- Gen. Limnodrilus.
Limnodrilus sp.
SunaSar Lake, Kashmir, 12500 fi., no dawe (& 5. Slei). A numbet

uf specimens.

The worms showed the first stages in the development of the
genital organs. Testes and ovaries were present, but the male
ducts and spermathecae were very incomplete, The diagnosis of
the genus is suggested by the fact that the dorsal setae are of the
same type as the ventral.

Fam. MONILIGASTRIDAE,
Gen. Drawida.
Drawida jalpaigurensis, sp. nov
{Plate’xxx, figs. 4, 5).

Mud at edge of R. Tista, Jalpaipuri, base of . Hi maliyas, 3-vi-1g1i
(N Annandaleand S W Kemp ). A single specimen, ina pote =tate of
I}r\:"‘l"t"l-'-'ilhlfl. . -
External Characters.—Length about 23 mm. (the specimen was
much curled up); diameter 2 mm. Colour dark grev, blotchy®
{7 due to state of preservation), the sanie on both thFﬂCEE the
anterior end much lighter, almost white. Segments 106.
Prostomium? prolobous, relatively large; first segment very
short. y
Daorsal pores absent.
Setae small very closely paired ; aa < lbe, dd=} circumference
Clitellum not certainly dmtmgmshable perhaps X-Xive=5,
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The male apertures are on prominent oval papillae, with their
long axis ‘transversely disposed in furrpw 10/11.  The papillae ol-
literate the furrow where they lie, and extend in a transverse direc-
tion inwards to the line of setae &, outwards not much more than
halfway from & to ¢; in a longitadinal direction thev take up half
the length of segment xi, and nearly half of x. The apertures
themselves lie between the lines & anéd ¢, but nearer to b,

The female apertures were not seen.

The spermathecal apertures are in furrow 7/8, between & and ¢,
but nearer to¢. : :

Therg is a pair of genital papillae anteriorly on segment vii.
These are dlat-topped and circular, with their anterior margin
touching furrow 6 7, they are rather internal to the spermathecal
apertures, and dherefore their centres are about midway between
b and .

Internal Anatoy.—Septa 5/6, 6/7, 7/8, 8/g are all considerably
thickened, g/10 is very thin, and so are the rest. Septa rofir and
11/12, in fact, zeemed to he defective ;: no ovarian chamber had
been formed and these szpta were not recognizable at all dorsal to
the gut. But they seem to be present in the ventral part of their
segments, and a fringe on one of them perhaps represents the
OVATY.

The gizzards are four in number, in segments xii-xv, that in
xii being smaller than the rest. These gizzards are bands of
muscular gut which are separated from each other by thinner and
guite soft bands of gut-wall ; the bands of one kind are about
equal in breadth (antero-posteriorly) to those of the other kind.

The last heart is in segment ix,

The testis-sacs are large, subovoid in shape, attached to
septum g/10, but wholly dependent into segment x, being attached
indeed only by a slender neck. The sac of the right side was much
posterior to thatof the left, being displaced hackwards by a bulging
of the alimentary tube on that side. ‘The vas deferens runs from
the lower and anterior end of the testis-sac downwards, and joins
the anterior end of the prostate a little to the inner side of its
longitudinal axis ; its course is relatively short, since though wavy
it is otherwise straight, .

The prostate of the right side, in the single specimen which
came under examination, was vertically flattened, with a generally
circular outline and small marginal lobulation. On the left side it
was much more elongated, and bent on itself with the convexity
Jooking outwards ; the ental (remote from external aperture) end
was posterior, thicker than the ectal portion, and markedly lobu-
lated, —more so than the ectal part of the gland ; the vas deferens
here passes from the anterior end along the outer border to end at
the middle of the outer surface (fig. 4).

All that can Qe said of the ovaries and ovarian chamber has
been noted when describing the septa. '

« The spermathecae, in segment vii, are large ovoid sacs full of
white Hocculent matter, which touch each other in the middle line. .
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The duct passes downwards bebind septum 7/8, and in its course
presents a number of coils ;, it then pierces the septum ¢lose to the
bodywall, and immediately joins the posterior face of the atrinm.
The atrium here appears as a simple projection, sessile on the
bodywall ; but from it, rather towards its inner side, there arises g
stalked sac, in shape a much elongated ovoid, which rises vertically
upwards. The stalk of the sac is about hall as thick and half to a
third as long as the sac proper. Both atrial swelling and stalked
sac are completely contained within segmet vii (fig. 5).

Remarks.—In the presence of the free sac jpst described the
present species resembles D. fravancorensis, Mchlsn. §rq); from
which howewer it is distinguished by the setal relations®, the charac-
ters of the male apertures, the situation of the spermathecal aper-
tures, and the relation of the testis-sac to the septmm,

Drawida robusta (Bourne) [ typica.

Jungle, Comooe Gooo fi., Nilgiris, June, ot (Capt, Sepmonr Sewell,

LALE0L A single specimen
*  FEiternal Characlers.—Length 136 mm,; diameter 6 mm.
Colour a blotchy brownish grev | lighter at both ends.  Body dorso-
ventrally depressed behind the anterior region ; there are indica-
tions of the demarcation of dorsal, ventral, and lateral areas, asin
a number of other Moniligastrids (e.g. Dvawida ghatensis, Monili-
gaster deshayest var. gravelyvi, ¢f. 25). Segments 170,

Prostomium prolobous ; segments 1 and ii very narrow,

Dorsal pores absent.

On segments iii- xviii there are a number of minute white
papillae arranged in a ring round the segment, and looking like
the papillae on whicf setae are implanted in Perichaetine forms.
though they are not guite as regular as these. They are situated
in line with the setae in each segment: they may be met with
also behind segment xviii. Similar papillae occur in other Moni-
ligastrids also (¢f. deseription of the two species just mentioned),
and it would be worth while investizating them histologically in a
well preserved specimen; they are not improbably 5:;11561-5' in
nature. : ¢

The setae are very minute, and very clostly paired ; aa > be;
dd 15 distinctly more than half the circumference. No vcutrﬂ{
setae are distinguishable in segment ii; lateral setae in this seg-
ment could be seen only on the right side.

Nephridiopores are in the line ¢d; there is no alternation im
position.

No clitellum was distinguishable.

The male apertures are conspicuous slits with tumid lips in
furrow 1o/11; the middle point of each aperture is between thelines
of the ventral and lateral setae, slightly nearel the latter,

The female apertures were doubtfully identified as a slight

whitening of furrow 11/12, in the lines of the ventral setae,

-
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The ?Ern‘mthnfal apertures appear on separating the lips of
furrow 7/8 as slits a little below the leyel of setae ¢

Internal Analomy.—Septum 5/6 (the first) is slig hi]x. 6/7 moder-
ately, 7/8 and §fg cunmdcmbly thickened.

There are four gizzards, in segments xii-xv.

The last heart is in segment ix. |

The meganephridia are of thewusual type in the family.

The testis-saes are large, subovoid, asvmmetrical. The left
projected into both ix and x, but more forwards into ix, where in
this specimen it teached septinm 8'9; it i not constricted by the
septum ¢/fo on which it is suspended. The right projected back-
wards only, reaching and bulging back septum 1o/1r.

The vas deferens forms a closely packed coil in front of g/ro;

. - - - - . .
_if unravelled it would form a tube of considerable length, Tts first

portion is very fine.

On opening the testis-sac and shelling out the cout
thin transparent sac-wall shows a slicht but well-defined l.| cul .
opacity around the commencement of the vas delerens ; this thickeu-

ing represents the funmel. The testis is a small lLZ-'I‘.H-i M 353
attached to the wall of the sac just in front of the funnel. lilrLiI
funnel and testis were anterior in position to the septum on th

left side (this sac being the one opened).

The prostate, in x, is a white ovoid mass attached to
parietes by a narrower base. The junction of the vas de
was not seen distinctly ; but the vas seems to go under the §
neum and some muscular strands in the last part of its course
and to join the base of the prostate at the outer and anterior side
of the gland. Exceptionally numerous and definite muscular bands
radiate outwards and backwards from the base of the prostate to
the Lbodvywall. .

The ovarian chamber, limited as usual by septa 10,11 and 11/12,
remains unopened in the dissection for opening and displaying the
worm, i these septa meet and fuse some distance beneath their
combined attachment to the dorsal parietes. The chamber contains
the nepliridia, ovaries and oviducal funnels. The ovaries, not fully
developed in the present specimen, appear each as a fringe on the
anterior wall of the chamber, and arch upwards on each side
towards the middle dorsal line. No ege-sacs were developed in the
present specimen.

* The spermathecae present a pear-shaped ampulla, which
narrows at its outer and lower end to form the duet. This latter
forms a long coiled tube in segment viii, which passes downwards
behind 7/8 to the junction of the septuwm with the parietes. Here it
joins the atrium, which is partly buried in the bodywall, but when
freed forms a finger-like, somewhat curved projecting lobe ou each
side of the septum.

Remarks.—The original account of this species is by Bourne
(2,.4). The above description is fairly complete, and adds a con-

= siderablg number of details.
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Fam., MEGASCOLECIDAE,
Genr Pontodrilus.

Pontodrilus bermudensis, Bedd. |, ephippiger (Rosu).

From a rotten |}.'||-i|l 1ree |_'|i=|:_; in the water; Pamban, Ramnad Dist..
21-1- 107 (5 1, Kémpl.  Several specimens,
.
.

Gen. Megascolides. .

MEgﬁScGHdBS tenmalgi, Mchilsn. war. karakulamensis, var. nov,
-

(Plate xxx, figs. 6, 7). .
Karakulam. 17-x-1011.  Two specimens. both incompleq: posteriorly

External Characters—Length 70 mm. + : breadth -1 mm.
Colour a nondeseript medium grev, clitellum brownish vellow.
Segments 03 .

Prostomium absent (or invisible).

Dorsal pores small, the first in groove 4/5 (7).

setae in front of elitellum have the following relations ; —taking
the interval al as the standard, aa= 2ab (=z!abd pear anterior
end), Ge=zab rcd=1lab. DBehind the clitellum aa==2-2lab.
be=2qb, cd==1!ab or less. The seta d is above the lateral line of
the body, dd being about ! of the circumference.

The elitellum extends ventrally from xiv-ixvii= 3, dorsally
xiv-xvi=3. A [aint annulation is visible : ventral setac are not
discoverable on these seaments.

The male pores, on segment xviii, are associated with a pair
of irregularly ovoid elevations, longitudinally placed with the an-
terior ends slightly converging. The posterior ends of these eleva-
tions are narrower than the anterior; the male apertures are pos-
sibly on the inner margin of the elevation, in a slizht indentation
where the narrower passes into the broader part; if so, they would
bein line with seta ¢. The anterior slightly converging ends of
the elevations are thus within @; in length the elevations take up
about the length of the segment, but slightly transgress groove
17/18 in front and fall short of 18/1g behind (fig. 6).

‘The female pore or pores are contained within a circular
whitish patel on xiv, just behind the groove 13/1y. The extent of
the patch is less than the interval aa.

The spermathecal apertures, small, in 7/8 and 8/g, are in litfe
with b,

Internal Anatomy.—Septum 4/5 is very thin, 5/6 thin, 67
somewhat thickened, 7/8-1o/11 moderately thickened, rr/12 on-
wards somewhat thickened even as far as 18/19.

The gizzard is in segment v, of moderate size, and rather soft.
There are no calcareous glands, The intestine begins in xvii,

The last heart is in xiii. o

Beginning from the hinder end of the pharynx, the micro-
nephridia form large tufts in each segment, but there are jone on
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the bodywall in front of the clitellum,—none visible, at any rate.

Behind the clitellum the disposition is quite different ; the micro- =
nephridia, few amd relatively large, aré attached to the bodywall ;

towards the posterior end of the (incomplete) specimen there were

about half a dozen nephridia of moderate size on each side in each

segment, but no meganephridium.

Testes and funnels are free, ig segments x aud xi,
culae seminales are two pairs, in xi and xii, on the anterior wall
of each segment. * Those in xi are very small, those in xii of moder-
ate size. . ' . :

The prostatesare one pair, long, flat and strap-like, with slight]
lobed margins, and extending backwards to sesment xxi: they
look at first sight like small flattened masses of coagulum on the
bodywall. Theeportions of the gland in successive sezments are

* connected only by narrow necks: but ecach of the quadranculay
expansions which occupy the individual secments appeared to be
lobular 1n constitution, and the margins are slishtly indented.
One gland was sectioned ; not more than one duct was visible,
which was seen to give off, in one section, a small side branch: but
cven the single central duct becomes difficult or impossible “of
distinetion some distance down the series. ““1;"

The prostatic duct begins near the anterior inner angle of the
gland, and forns an oval loop, passing first inwards and backwards,
then eurving round outwards and forwards ; it is of equal diameter
throughout and is confined to segment xviii. No penial setac were
discovered.

Ovaries were present in xiii: funnels were not identified.
-A couple of small structures in xiv may perhaps represent ovisacs -
but the specimen was too small to allow a definite determination
of their nature, ;

The spermathecae (fig. 7) are pyriform sacs, narrowing to form
a duet which is not marked off in any way from the lower part of
the ampulla. A single diverticulum arises from the middle of the
length of the duet; it is narrow and club-shaped, with a simple
cavity, and in length is about two-fifths as long as duct and ampulia
together. No spermatophores were seen; and there were no glan-
dular appendages round the duct.

Remarks.—The’ differences of the above specimens from the
tvpical form (Michaelsen, 14) entitle it to rank as a variety, The
distinguishing marks are the prostomium, the setal intervals, the
smaller extent of the clitellum, the position of the gizzard (here in
%), and the absence of glands round the spermatheca. I think the

= nephridia are also likely to form a distinction: Michaelsen could
not see any; they must therefore be very small in the typical
form, or else Michaelsen’s specimens must have been in a very had
state of preservation,—which however is not stated to have been the
case. Evenin a badly preserved specimen I think nephridia of the
size of those I found would probably have been visible. Michael-
= sen pufs the male pores on the swellings in xviii; they seemed to

1€ Vsl
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me to be probably at the inner margin, but I will not say that they
might not be at the outer margin with almost equal proBability.

-

Megascolides oneilli, Stephenson var. monorchis, var. nov.

Parjiling to Sopm  soeo-sou0 fia B Himalayas, pp-vi-wong (8 4,

Grravely). A single '-'[1L'1:-Ilr1'|_'l1.

External Characlers.—Length r1rs mm,, maximum breadih
5 mm. Colour pale huff, somewhat mottled on dbrsal surface and
towards posterior end.  Segments 188 ; segments iv, v biannular,
the rest triannular as far as some dfstance behind the male pores.

Prostomium prolobous, e

Daorsal pores very obvious, from groove g/To onwiards,

Setae very small, paired. Behind the clitellurp the relations,
expressed in terms of the distance ’ad, are:i— aa=3-4eb, leis .
rather less than ea and = 3ab, ef = zab or rather less further bacl:,
In front of the eclitellom aa is rather less, > or = 2ab be=or < 30/
¢, as before = 2ab. The interval dd = § circumference, or nearly.

The clitellom was indistinguishable.

. The male pores are on segment xvii. Ventrally this scgment
presents a somewhat thickened pad, extending laterally rather
beyond ¢, and taking up the whole length of the segm: an
antero posterior direction. The apertures are minute, betwe
lines of setae & and b. Secondary furrows are present in
and behind the apertures, somewhat as in the typieal form. Setae
ed of xvii are present, but ab are absent. The anterior two-thirds
of the ventral surface of xviii is also thickenad, and the ventral
sebae are absent.

The female apertures are not visible.

The spermathecal apertures are in line with a, in grooves 6/7
and 7/8. .

Internal Anatomy.—Septum 5/6 is thin, 6/7 -g/zo are much
stretigthened , 10/11 and 11/12 somewhat strengthened, and the nex!
few decreasingly thinner,

The gizzard is large and barrelshaped, in sezment vi, and is
preceded by a soft dilated crop-like portion of the oesophacns,
Well-marked caleareous glands are present in segments vifi-xii;
gach is kidney-shaped, well set off from the gut, and contained
within the curve of the corresponding heart. The intestine hegins
in xiv; there is a conspicuous typhlosole of a curious appearance,
characterized by possessing numerous closely set transverse folds
along each side.

The last heart is in xii.

There are large tufts of micronephridia by the side of the crop,
but in general the nephridia in the anterior part of the body are
minute and scattered., At the posterior end of the body the
arrangement is different; meganephridia are present in addition
to micronephridia, as very slender and much elongated loops
The meganephridia are not seen in any number on the bodywall
on pinning out the animal, since for the most part they, remain

11 the
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attached to the intestine. They have an attachment dorsally to
the dorsat vessel, by a connective tissue strand, at about the
middle of each segment, and extend downwards nearly as far as
the level of seta b. ;

Testes and funnels are free in segment ix, and in this segiment
only. Vesiculae seminales are present in segments x, xi and xii,
on the anterior wall of each segment « those of x were of moderate
size, those of xi and xii were sniall and obviously not fully de-
veloped,—indeed’the one on the left side of xii was wanting

The prostate, in the single specimen, was small, tongue-like,
and contajned mostly in segmeht xix; pasding forwards it becomes
the considesably coiled duct, which remains soft and non-museular,
and, keeping the same diameter all the way, ends in segment xvii,
The vas defereys joins the gland at its base, where it passes into
the duet. From the number of strands which radiate [rom the
neighbourhood of the male aperture to the bodywall this region
appears to be very retractile,

Sinall ovaries were present on both sides, -

The spermathecae were small and not fully developed. They
were situated in segments vii and viii, opening in 6/7 and 7/8, near
the middle line, and appeared as small ovoid sacs, narrowing to a
duct, which is scarcely separately distinguishable; there is a single
diverticulum which arises from the base of the ampulla, is cylin-
drical in shape, and about half to two-thirds as long as the
ampulla. '

*  No penial setae were discoverable,

Remarks.—The remarkable shifting forwards of the organs in
the anterior part of the body occurs here as in the type form
(23). The chief differences which mark the present example as
distinct are the extra pair of calcareous glands in segment viii,
and of seminal vesicles in xii, and especially the presence of anly a
single pair of testes and funnels. ILess important are the differ-
ences in the setal arrangement, and in the extent of the dorsal
pores.

Through the kindness of D1, Aunandale I was able to re-ex-
amine the type form of the species, in order to compare the condi-
tion of the nephridia in the hinder part of the body. Here also I
found meganephridda of considerable size, which lie, in the dissec-
tion, not on the bodywall but on the intestine ; the nephridia are
ajtached to the intestine in the immediate neighbourhoad of the
dorsal vessel; each consists of a series of loops, of which the dorsal
site the largest; and thus each nephridinm as a whole is stouter
dorsally and thins towards its ventral end.

I also took the opportunity of re-examinming the type form as
regards the prostates. I found that they were much lobulated,
indeed cut up to an extreme degree, and nothing could be further
from the tubular tvpe. The condition is illustrated in pl. xxx,
fig. 8. The difference between the variety and the type form is
« Drobably due to the earlier stage of development of the latter.

-
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Gen. Lampito. i

T L ] -
Lampito’ mauritii, Kinb, .
.
Trivandrum ; numerous specimens taken on o number of oecnsions,
Cape Comorin, 7-xi-torl.  Several specimens,

Under stones by tink, Museum compound, Caleutta, o and ti-iv-rgn
{f M. h.'rhru’:.}
In mud i Hower- [, Ridss L. Andiamans, 20-n-1ger (G, Parsa). A

single specimen.,
5:|r;..1|r| base of E. Himalavas, 3=—da=vi-torr (N, Afeapdale and 5. 11
Nempl, Three specimens.

Lampito dubius, sp. nov. =
(Plate xxxi, fiz. g).

Kurseane, B dlmualavas, 4700 ., t4—17-iv-1011 .,."n".‘ Aunandale), A
simgle specimen.

External Characters.—Length 106 mm., but originally more,
as_the hinder end was regenerated. Breadth 6 mm. Colour slate
blue, slightly lighter on the ventral surface. Segments g4 plus 40
regenerated, and in addition a small undifferentiated zone.

Prostomium epilobous 1: the sides of the tonzue, wide apart
anteriorly, almost meet behind at an obtuse angle.

Diorsal pores from 6/7.

The setae are disposed in rings, the dorsal break being small,
about equal to 2v:, irregular, or sometimes absent. There is no
ventral break, and the ventral setae are smaller and closer together.
than the dorsal The numbers counted were as follows:—g1/v,
88/ix, 6o xii, ca. Srfxix, Sz2/xxvi,

No clitellum was visible.

The male pores are on segment xviii. The midventral portion
of the segment is pale*in colour and presents a short transverse
groove just behind the line of the setae, the setae being on the
sloping anterior wall of the groove. In the groove are two small
slits, the male pores, close to the midventral line. A few setae in
the neighbourhood of the slits appeared to be lost, but none seemed
to be transformed.

The female aperture is, represented by a slight transverse
depression midventrally on xiv, a little in front of the line of the
setae, but no opening was distinetly visible,

The spermathecal apertures were indistinet, close together,
but slightly wider apart than the male pores, in 7;’8 and 8/g. TI:lE:n.
seemed not to have pierced through to the exterior.

Internal Anatomy.—Septum 45 is present, but thin: 5/6, 6/7 *

and 7/8 are slightly strengthened, 8/g is moderately thickened,
and all succeeding septa down to 15/16 are considerably strength-

ened. After this the thickness gradually diminishes, but some

strengthening is visible as far as 28/z9.
The gizzard is large and firm, and takes up two segments,
and vi. There are firm lateral sweihngs of the uesuphagus in geg-

oments x to xiii, which when opened present on their inneg walls
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very numerous and closely set villous processes; the swelling and
the procetses are both less marked in xiv, but there seems to he 1o
definite posterior limit to this portion of the canal. The intestine
hegins in xix; the tyvphloscle in the middle of the bodv is low, and
presents a number of parallel transverse folds.

The last heart is in xiii.

The condition of the nephridiais interesting. On the body-
wall, in each of the most anterior segments, are a number of tults,
one ou each sidé, each component of a tuft being a fairly stout
coiled micronephridial tube; there are about half a dozen such
tubes in each thit, and all these loops &r coils converge and ars »
united at’ the base of the tuft into what mav be compared to the
main trunk of a bush. In segment vi, on the right side, the tuft
is large, and tyo loops are considerably longer than thé others: in
vii the five loops or coils are of various sizes, from long to short
in wili and ix two are much longer than the rest: but this is not
so noticeable in the immediately succeeding segments. In xii, of
three coils, two are long and one short: in xiii there is a diminishipg
series of four. After this there is constantly one long loop stretch-
ing outwards on the bodywall. In addition, there are a large
number of very minute micronephridia scattered further out on the
bodywall; but not in the most anterior segments,—that is not in
front of about segment x.

In the middle region of the body there is a large meganephri-
dium and a number of small micronephridia on each side in each
-segment. “The latter form a transverse line about the middle of
each segment. Each meganephridium (fiz. g) begins as a cluster of
funnels, about half a dozen in number, underneath the intestine :
they are situated just in front of the posterior septum of the seg-
ment. The tubes leading from the funnels pierce the septum in a
buneh, and become continuous with the matn portion of the nephri-
dium, which is situated as usual in the segment behind the funnels.
This portion presents, besides a mass of coiled tubes, the course of
which I did not minutely investigate, two considerable loops,
which stretch outwards on the bodywall; one stout and conspi-
cuous, and another, which at first escaped my observation, incon-
spicuous and very thin, but very long; the parallel limbs of which
this longer loop is constituted extend very far out on the bodywall,
almost to the mid-dorsal line.

The funnels, examined microscopically, show a deeply inden-
ted lip on one side of the margin; cilia were seen in various parts
of the tube, but I could not distinguish any on the funnel ; a mass
of disintegrating cells was seen to surround the apertures of the
funnels.

Testes and funnels are free in segments x and xi.

Vesiculae seminales are present in segments xi and xii. In xi
there is a single sac, attached to the anterior septum of the ser-
ment, large, flocctilent looking and not lobed, extending quite
undivided across the middle line. In xii the sac is small, similar
in posjtion, and also continuous across the middle line. 1
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The prostate, situated posterior to the nephridium W xviii, is
extraordinarily small. It appears as a small white mass frayed
out into a number of finger-like processes laterally; it is almost
sessile on the bodywall, and no separate duct is visible.

Ovaries and funnels are present in the usnal situation, A curved
ridge on each side on the posterior face of 13/14, embracing with
its fellow the alimentary tube,.may possibly represent an ovisac.

No trace of spermathecae was visible internally,

Remarks,—There is a possibility that the specimen is imma
ture. The absence of spermathecae (though therg is an indication
of their apertures), small size of prostate, and absence o# clitellum
seem to point to this; the rest of the sexual apparatus®however is
well developed, and small size or absence of prostate is not very
infrequent (e.g. the common Pheretima heferochfeta, Michlsn,).
The condition of the nephridia however decided me to .\1.; scribe the
Hpﬂt‘:imcn one might say that the meganephridia are here caught
in the act of dividing up. The mixed mega- and microneph ridial
comdition which results is certainly not that of the known species of
Lampito however, and the systematic position of the specimen is a
little puzzling,

Gen, Perionyx.

Perionyx excavatus, E. Perrier.

bmora. 5500 ft., Kumaon. 10-ix-1911 (€. Paiza). Several specimens,
[ r1d1.l =lOnNc= OF 1t 'I'JLL !.H 1 |r1|-.. 1'lulll--|_|i||1 Oy 1[]1_r1|r|1| Cal .;|_:.'|[.;1 Bajy= |g[.;

(F. H. Grazely). Three specimens,

I leaves of w: 1l|.| pk |r'|1- sahasar Dhara, near Dehra Dun, O-1v-10a1 |
{.III h'f 5K Kashiva "-' A '-I.Il.a‘|r_, n[u_“u nén.

Painsur, above Lohba, oo f., 23-v-1g14 (Col. Tetler).  Several speci-
mens.  Noubtful. imman |r._'j1 ¥

- i "
Perionyx pulvinatus, sp. nov.

(Plate xxxi, figs. 10, LI).

Near Ghoom, jooocft, B Himalayas, to-iv-tgir (V. dnsamdalei. Six
specimens.

External Characters.—Length 57 mm., maximum breadth 35

" mm. Dorsally the colour is*in general a deep brown with darker

median stripe, but is lighter over and in front of the zenital region;
ventral surface pale. Body dorso-ventrally compressed, except the
most anterior scgnmnt: ventral surface flat, indeed rather concav (=i
posterior end tapering. Segments 126.

Prostomium well-marked, epilobous }, tongue delimited by a
groove behind; prostomium anl:l first two segments marked bv a
median dorsal groove.

Dorsal pores exist from furrow 5/6.

The setal ring shows a small and irregular dorsal break;
27 =12-3yz. The neighbouring intersetal distances are also u‘reEular
The ring is unbroken ventrally; and the setae are much closer
ventrally than dorsally, All the setae are small and difficult to

<ount, The following numbers were met with: 56/vi, 54/ix, s0/xii,
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48 xix; but these figures must not be considered as anvthing more
than approximate.

The clitellum covers xili—}xix =6}. It is rather indefinite,
and setae and dorsal pores are present. .

A conspicuous depression on the ventral surface, rectangular
with rounded corners, takes up the whole length of segment xviii
and neichbouring parts of xvii and xix; the breadth of the depres
sion is slightly greater than its length, Within this depression
are two 1‘11‘“ ovil cushions, tnuu,,hum each other in the middle ling,
and taking up nearly the whole of the depression,—but in such a
way as to leave deep transverse hollows in'front and behind, while
laterally their marzins merge into the margin of the general depres-
sion. The apertures are anterior and internal to the middle point
of each cushion, and hence are in front of the line of sétae of the
segment (fig. 10). In one specimen the cushions were not situated
in a depression; in another the cushions were fused with each other
in the middle line, and there was considerable tumidity around
the apertures.

The female aperture is single, and is situated on segment Xiv
hetween the line of the setae md the anterior limiting furrow. .

The spermathecal apertures are large, in 7/8 and 8/g, about
ane-half of the circumference apart, and opposite the tenth seta on
sach side.

Internal Anatomy.—No septa are notably thickened; 7/8 i

perhaps slightly =0,
. There is a very rudimentary mizzard in segment vi; its walls
aresoft and not much thickened. The cesophagus is rather bulged,
and its walls have apparently a lamellate structure, in segments ix
and x. The intestine begins in xv,

The lazt heart is in xii.

The excretory system is mezanephric, *

Testes and funnels are free in segments x and xi.

The seminal vesicle in segment xi is a single large lobed mass
in the middle line, The second vesicle is double in segment xii,
but the pair of which it is composed fuse together incompletely
in xiii, and completely in xiv and xv, so that in these segments
there is a single median vesicle only. «

The prostates _are of moderate size, lobed, of the Pherefima

"ty pe, and occupying on each side segments xviii and xix. The
duct is stout, and beglmun-" at the middle of the gland forms a
foop with its convexity forwards. The duct is bound down to the
bodywall by a number of muscular bands: its first part is the
* broadest.

The ovaries and funnels have the usual situation.

The spermathecae (fig, 11) present an irregularly shaped am-
pulla with a nodular surface; its form might very roughly be called
pyramidal. The duct is E!ttl'ﬂﬂ[d.lﬂﬂ.l‘lh‘ wide,—almost as wide as
the ampulla; in IEngth it iz also equal to the ampulla. There is
np diverticulum.

There are no penial setae.
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Perionyx pincerna, sp. nov. .
(Plate xxxi, figs. 12, 13),
Nuwr Ghoom, gooa ft,, E, Fhimalaws, th-vaqotn (N, Anwandinfe) A
single specimen,
External Characters.—Length 45 mum.; breadth 3 mm, Colour

a light brownish grev. Body ¢vlindrical, not flattened :
end blunt and squarish, so much so as to give tle
tion without time for subsequent repair. Segments 88,
The prostomium {s epilobous }, the short tgngue being
and delimited by a groove behind, .
The first dorsal pore is in furrow 4 5. e
The setae are in rings; the dorsal break is small
lar —on the averaze less than In front of the clitellum
ventral break is absent, or small and irregular; behind
it is small and variable.
Iy than dorsally,
the ventral and dorsal setae,
parts of the body, The numbers counted were ;
50/xx.
No clitellum was distinguishable.

23,

t7/v, 57fix, 6o

posterior
idea of mutila-

Liroad

and irregu-

the

the elitellum
The setae are set closer together ventral-
but there iz no apparent difference in the size ol
nor any marked difference in diffe

rent
xii,

On segment xviii is a transversely elongated oval veutral depres-
ston, the marein of which being more sunk than the centre consti-

tutes a moat around the central area: surrounding the whole

15 i

very thick shitish lip, which, though not much raised above the
oeneral surface, extends as far as to embrace the posterior half of

xvii and the anterior half of xix.
1¥ visible, but may be in line with setae ¢ or d.

The actual apertures are scarce-
A few penial setae

are visible as blackened points in the neighbourhood of the male

pores (fg. 12).
The female a]:rerturc is not visible.

The spermathecal apertures are small slits near the middle
line, about one-tenth of the circumference apart, in furrows 6/7

and 7/8.

Internal Anatomy.—Septa 5/6 to g/to are slightly thickened.

The gizzard, in segment v, is in some degree rudimentary ;

i5s of moderate size, but its® walls are quite soft and thin.
intestine begins in xviii. .
The last heart is in segment xii.

it
The

The meganephridia show no alternation in the position of thejr

pores.
Testes and funnels are free in segments x and xi.

The vesiculae seminales, in xi and xii, are single in each weg—

ment, situated in the middle line, semicircular in '-}hnpe , and arch-

ing over the dorsal vessel and intestine.

They are attached to the

anterior septum of the respective segments,

The prostates are small lobed masses confingd to segment xviii.
The duct is narrow, of the same diameter throughout, not shining
nor resistant, and passes, with a slight wavy course, almost directly

inwards,
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The ovaries and their funnels have the usual position.

The spermathecae, in vii and viii, are simple oval sacs sessile
by onc of their estremities on the ]‘.II."HI]_'L"I.'\’;'I.H, and without distin-
vuishable duct. £

The penial setae (Ag. 13) are of very simple form. The tip is
blunt and very shghtly curved, and the pmxim.tl end of the shaft
is bent at an obtuse angle ; otherwi ise ¢he shalt is straight. There
are faint w;.u!pturm"s near the tip, —fine points, forming irregular
and much broken circles round the terminal portion of 1.!1-.* shaft :
there are about a dozen such circles in all. In length the setae
are ‘63 mny., and in diameter af the middle of the shaft 24 .

Remarks —The species which the present forim most resembles is
Yerfonyx aborensis, Stephenson (23).  Besides minor differences, the
fusion of the vesiculae seminales, and the presence of penial setae

+in the present specimen, suffice to distinguish the two.

Perionyx inornatus, sp. nov.
(Plate xxxi, fig. 14).
sandakpho, Dargiling disinet, 1zoo0 ., F. Himalavas,
(O B0 Beebe), N single specimen.

External Characters.—Length g6 mm. ; breadth 5 mm. Colour
vellowish brown. Segments 124. The specimen was not easy to
examine, owing perhaps to the method of preservation, which
besides contracting it had rendered it hard and brittle,

* Prostomium apparently proepilobous,

Dorsal pores from furrow 6/7.

The setal rings show no ventral brealk, nor any dorsal break
in front of the genital region ; behind this, however, there is a small
and irregular dorsal brealk. i].u: setae are set th]bEI together ven-
trally than dorsally. The following numbers'were counted :—56/v,
70/ix, 75/%i, 83/xix.

No clitellum was distinguishable.

There is no apparent modification of the skin over the region
of the male apertures. On segment xviii there is present a median
shallow depression, with shelving sides, oval in shape with its long
axis transverse. The whale extent of *the depression is about one-
ninth of the circumference, and the small male apertures are on its
sides, about in line with the setal inverval de.

The female apertures were not seen,

The spermathecal pores are near the middle line in furrows
bf7 and 7/5; the distance between them is about equal to that

tween the male pores.

I'nternal Anatomy.—Septum 5/6 is thin, 6’7 and 7/8 slightly.
8/9 and /1o moderately thickened, ro/1r, Irh ., and 12{13 again
slightly thickened.

The gizzard is,in segment v, of squarish outline and consider-
able size, but soft and with comparatively thin walls, i.c. in some
degree rudimentary. The intestine begins in xiv.

The last hearts are in xii.

L=1v=[&]Qqn
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The excretory system is meganephric,

Testes and funnels are free in segments x and xi,

The vesjculae seminales, in xi and xii, are sivkle in cach seg-
ment, large and conspicuous, placed dorsally over the alimentary
tube and dorsal vessel.

The prostate, small and confined to segment xviii, is of the
Pheretimea tvpe, The duct 5 soft, white, comparatively narrow
and of the same diameter throughout: it has a, straight course,
passing transversely inwards.

Owaries and funnels have the ysual situation,

The spermathecae, in segments vii and wviii, are simple small
sacs of ovoid form. The duct is short and stout and not* marked off
irom the ampulla, There is no diverticulum.

The penial setae (fig. 14) are in length g2 mm., in thickness
at the middle of the shaft 30n. The poiut is blunt, the shalt is
straight and without any proximal bend; the tip is ornamented
with about fourteen rows of very minute sculpturings.

« Remarks—The present species shows a certain amount of
similarity to the last, from which however it is distinguished by its
rreater size, more numerous setae, and the characters of the male
genital area. The paucity of external markings is remarkable,

Perionyx parvulus, sp. nov.
{Plate xxxi, fig. 15).
Near Ghoon, E. Himalavas, cr. jooo e to-v-mgrn (N dwsendale s
A single specimen,

External Characters.—Length 23 mm. | maximum breadth 2 mm,
Colour dorsally a light brown with slight purplish tinge, clitellum
rather paler; ventrally a pale grey. Segments 75.

Prostomium relatively large and prominent, epilobous .

Dorsal pores from furrow 4/5.

The setal rings show a small dorsal break, equal to or less than
2vs.  The ventral break is very small —little more than the ordinary
distance between two setae. No setae are specially enlarged, and
there are no considerable differences among the intersetal intervals.
Near the middle of the body-the number is about 40 per segment.

The clitellum, distinguishable only by its,colour and only on
tlie dorsal surface, extends over xiv—xvii. There is some modi-
fication of segment xiii also.

The male apertures, transverse and slit-like, are on segment
xviii, with their centres opposite the interval ¢d. The lips of the_
apertures have a slightly whiter appearance. The interval between
the slits is rather greater than the length of each slit. The setae
of xviil begin with f or ¢ outside the region of the slits.

The female aperture is single, between the setal row and the
anterior margin of segment xiv. 3

The spermathecal apertures are small, in 7/8 and §/g; six
setae intervene, so that the distance between them is about equal

. to that between the male pores. ey

-
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Iniernal Anatomy.—No septa are notably thickened.

A solt, small and very rudimeptary gizzard is present in
segment vi. The sides of the oesophagus are much swollen out in
xiii, and to a less degree in xii; the swellings arve not set off from
the alimentary tu]:n_ and their l'.‘.'t\’lt}' is in free communication
with the lumen. ‘The intestine hcﬂnh in xv.

The last heart 1s in meuumt \u

The excretory system is meg;: muphm

The male funnels are present in segments x and xi: testes,
present in xi, were not certainly identified in x. The vesiculae
seminales depend from the anterior wall of their segiments into xi
and xii. They are large flocculent-looking masses, squarish and not
lobed, each meeting its fellow dorsally in the middle line, but not
fusing there. .

The prostate is a compact-looking mass, confined to segment
xviil and causing -.eptum I7/18 to hn]tm forwards. Its inner face
can be ze 11"'1T"!.tE'f1 into lu'he The duect arises in a hilus, forms «
small loop with its convexity upwards (in the position of the dis-
section), and then passes inwards to its aperture: it is of the sam
diameter throughout and rather soit .

The ovaries and their funnels have the usnal situation.

The spermathecae, lving in sezments viii and ix, are small
and extremely simple in {orm ¢ thev are evlindrical with a rounded
mternal end, without any distinct duct, and without diverticulun.

The penial setae (fig. 15) are small, in length-*525 mm., and
dn breadth at the middle of the shait 1j0. The shaft is st raight
and tapers towards the tip; the tip itself however is blunt and
squarish. Nearthetip are a number of relatively stout short spines,
arranged in rings, of which there are about five,

Perionyx fulvus, sp. nov,
(Plate xxxi, g, 16).

Calcuna, g=viik=1g1a0 (5. B Ba u.-Jrq'I Aosmgle specimen, incom plete
pu=l1_rmr|1,

External Characters.—Length 106amm, (+ ), diameter 3'75mm.
Colour yellowish brown, almost unpigmented, anterior segments
with a darker, slightly bluish tinge dorsally ; a median dark dorsal
stripe along whole length. Segments 130 (+).

°  Prostomium epilobous }, tonzue partly cut off behind by an
intarning of the sides.

Dorsal pores from groove 4/5: an indication of a rudimen-
tary pore in 3/4. :

The setal ring presents a small and rather irreguiar dorsal
break, on an average less than zyz. There is an irregular small
ventral break in the anterior part of the body (less than 2ab), but
none at all posteriorly. The setae are closer together ventrally than
dorsally. The following numhers were counted:—48/v, 55/ix,
52/xii, 53,#::1}:, 55/x%v.

A
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The clitellum, not very distinet, extends over xiii- zvii == 5
the body is rather narrower ljere,

The malg apertures, not very close togethier oft secment xviii,
are situated on small porophores which are slightly depressed and
turned inwards towards each other, so that the apertures point (in
the normal position) inwards as well as downwards. The papillae
are separated from each other*by; a small median groove, and are
bounded in front and behind by transverse grogves, but are not
delimited from the general surface at their outer border.

The female pore is a conspicuous round aperfure on seginent
xiv, midway between the row of setae and the anterior horder of
the segment. -

The spermathecal apertures, in furrows 7/8 and 8/, are close
together near the middle line. The grooves are obdterated at the
situation of the pores, which are level with the general surface.

Internal Anatomy.—Septum 4/5 is extremely thin, 5/6 and 6/7
are thin, 7/8 and 8/g slightly thickened, and the rest thin.

» The gizzard, in segment vi, i small, rather square in shape,
soft, and rudimentary. Moderately larze kidney-shaped calcareous
glands are present in xiti, in =i and xii there are lateral enlarge-
ments of the oesophagus which are not set off from the tube. The
intestine begins in xvi. -

The last heart is in xii.

The excretory system consists of meganephridia, the openings
of which do not alternate,

Testes and large male funnels are free in segments x and xi. *
Vesiculae seminales are present in xi and xii; the sacs in xi are
large and meet dorsally but do not unite; those in xii are united
and prolonged backwards through xiii.

The prostates, in segment xviii, are rather small, compact and
squarish masses, not cut up into lobes. The soft short duct lies
curled up in a hollow on the inner and under side of the gland ; it
becomes broader towards its ectal end.

The ovaries and funnels occupy the usual situation.

The spermathecae are considerable sacs, of an irregular ovoid
shape, with, in cases, small wart-like projections., The duct is short
and stout, and there is no diverticulum.

. The penial setae (fig. 16) are in length *83 mun., in breadth 2o,
at the middle of the shaft, and 18, nearer the distal end. ‘Theshaft
is almost straight, the tip slightly curved and pointed. The distal
end is ornamented with about twelve rings of Narrow, comparative-
lv long spines.

Perionyx sp.
(Plate xxxi, figs. 17, 18).
I"-;l':l.du.:r:i:.'.‘;. Cevlon, 20-vi-1g10 (£, 5. Tl A single specimen,

External Characters.—Length 8 mm., maximum diameter 1 mm,
According to a note in the tube, the ground colour of the liviirg

»worm was whitish, and each segment was girdled with arbroad
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dark reddish-brown and black band. 1In the preserved condition
the ground colour was still whitish, and the bands were of a
dark purple; in*width the bands were the equivalent of more than
the middle third of each segment; they were less distinet ventrally,
especially behind the genital region, The setae were indicated
by whitish points in the dark rings, Segments 30, but the speci-
men had previously been mutilated #t the hinder end.

Prostomium epilobous 1. with curved posterior horder.

The dorsal pores begin from fureow 4/5.

The setae are in unbroken rings : I was unable to count them,
but foungd them set closer together ventrally than dorsally.

Mo clieellum was visible, nor was it, later, distinguishable in
zections.

The male genital area, on semment xviii, is a clean-cut oval
with its longer axis transverse, which occupies the whole lensth of
the segment. The apertures appear as black points on considerable
rounded papillae which project upwards slightly from the floor of
the oval depression; these papillae are almost confluent, being
divided from each other only by a slight longitudinal depression in
the middle line. The depth of the oval is therefore greatest in two
transverse lines within its anterior and posterior boundaries respec-
tively (hig. 17).

The female aperture was not distinguishable,

Spermathecal apertures were made out near the middle line
as minute white points in the furrows from 5/6 to 8/g: but sections

*subsequently showed them to be seven pairs in all, beginning in 2/3.

Iuternal Anatomy.—This was investigated by means of sections.

The pigment of the bodywall appears as an opaque darkish
green in the stained sections ; it is disposed as a ring in each seg-
ment in the deeper portion of the circular muscular coat, and alto-
gether superficial to the longitudinal fibres.”

The first septum is 4/5; that and the following one are thin;
the rest are all of the same thickness, none being specially thick-
ened.

The septal gland cells extend back into segment vii.

There is no trace of a gizzard. The oesophagns extends from
the pharynx to the intestine as a steaight, almost perfectly cylin-
drical tube, without sezinental swellings, widening very gently
however in xii, xiii, and xiv before suddenly dilating to form the
intestine in segment xv. The internal surface of the oesophagus
15 somewhat more papillose in xiv than elsewhere, without however

. forming lamelliform folds or calcareous glands.

The last heart is in xii, X

The excretory system is meganephridial.

Testes and funnels are free in segments x and xi, enveloped
in masses of developing spermatozoa which fll up the whole of the
two segments. z

The vesiculae seminales, in xii, attached to the posterior face

of septum 11/12, are paired, and come near but do not touch each
other in the middorsal line.
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The prostates, compact in form, are confined to xviii. The
duct is stout and very muscular, and passes from the middle of the
gland downwards and then inwards, .

The ovaries and their funnels have the usual position.

The spermathecae are seven pairs, the first opening in furrow
2/3 and the last in 8§/g. The ampulla is ovoid, the first of the
series is ‘2 mm. long, and some subsequent ones ‘25 mm. The
duet is short and comparatively Stout,—half the length and hali
the thickness of the ampulla. The diverticula ate either one or
two in number, globular, in diameter 06 to ‘12 mm., and attached
by short stalks to the jurdction of ampulla and duct, "

The penial setae (fig. 18}, in length ‘27 mm. or possibly as
much as *3 wmm., and in breadth 7, near the base, are absolutely
straight and rod-like; and taper very gradually alpng the shaft,
more suddenly at the tip, which is bluntly peinted. There is an
ornamentation of fine spines at the distal end.

Kemarks—This is a particularly well-marked species, by rea-
son, of the bands of pigment and the extraordinarily large number
of spermathecae. It is possible however that it has already been
dleseribed. Jichaelsen (ro) has given an account of a form which
he has named P. ceylonensis, also from Peradeniya in Ceylon,
Unfortunately I am for the present unable to obtain his paper, so
that I am quite in the dark as to whether this species is or is not
the same as his. Should it ultimately turn out to be the same, a
second and independent description of this interesting little worm
will perhaps not be altogether without value.

Gen, Notoscolex,
Notoscolex gravelyi, sp. nov.
{Plate xxxi, fig. 19; pl. xxxii, fig. 20).

Ladly Blake's Drive, Kandy, Ceylon, 2z-v-tons oF M, Grarvelv). A
singrle specimen.

External Characters.—Length 20 mm., maximum breadth 1°73
mm. Colour a dirty brown «{white in life according to a note
iccompanying the specimen). Segments 110, |

Prostomium epilobous 4, tongue broad, cot off behind,

The first dorsal pore apparently in furrow g/10.

The setae are widely paired. In the anterior part of the body
abh=4aa=32bc=cd, and dd is equal to half the circumference.
Posteriorly ab and ed are a little greater relatively to aa and le,
and ¢d may be rather greater than ab. At the hinder end aa =
he==cd or almost so (i.c. the lateral setae are no longer paired) ;
#h is about faa. and dd considerably less than half the circumfer-
enee;

The clitellum extends over xiv-xvi= 3.

The male apertures are situated on segment xviii in line with

setae b, on slightly raised transversely oval areas which gxtend
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inwards to @, but not outpvards to a corresponding distance out-
side b. .

The female apertures are apparently paired,.in a minute
whitish groove equal in length to the interval aa and situated just
in front of the level of the setae.

The spermathecal apertures were not seen externally. From
the dissection they were found fo lie in furrows 7/8 and 8/g, a lit-
tle ventral to the line of setae c.

A pair of small papillae on segment xvii in_front of the male
pores may quitg possibly be artefacts.

utarnal Anatomy.—Septum 5/6 is apparently present, but very

thin; 67 %s very thin; 7/8 is still thin, though thicker; 8/g is
slightly strengthened, 9/10 moderately so; a number of succeeding
segments are moderately or slightly strengthened, as far as 13/14,
but it is difficult to be precise as regards these degrees in so small
a wWaormnia.

The gizzard, in segment vi, is large, barrel-shaped, and firm.
The oesophagus is much bulged laterally in xv and xvi, but there
are no separate caleareous glands. The intestine begsins in xix.

The last hearts are in xiii. 2

The excretory system shows a mixed condition. In and in
iront of the prostatic segment, as far as segment x, bushy tufts of
micronephridia, of relatively considerable length, are implanted
ventrally in each segment, one on each side by the side of the ali-
mentary canal; in ix the tuft is implanted on the anterior face of
g/10 or at least is adherent to it; in viii none were seen: hut there
are very large tufts on each side behind the pharynx, on a level
with the anterior end of the gizzard.

Behind the prostate mega- and micronephridia coexist. The
first meganephridium is in xx; thence backwards the megane-
phridia are prominent structures, appearing as elongated loops in
each segment, and so continue through and behind the middle of
the body. Towards the posterior end they become less con-
spicuous, and the micronephridia, which have accompanied them
throughout, become more numerous and relatively more prom-
inent. About twenty segments from the end the meganephri-
dium becomes indistinguishable, or ohly doubtfully distinguishable,
from the micronephridia. The nephridia cover the bodywall on
each side from the level of b to above d, or rather more than one-
Jthird of the half circumference.

The small testes and moderate-sized funnels are free in seg-
ments x and xi.

The vesiculae seminales are small, racemose in form, and
situated on the anterior septa of segments xi and xii.

The prostate is small and confined to segment xwviii: it is com-
pact in form and only slightly lobed on the surface; possibly, in
the single speciman available, it is not fully developed. The duct
begins in the middle of the gland as from a hilus; it is compara-
tively long, shining, with a rather bent or wavy course, and passes
transeersely inwards, .
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The ovaries are large, in xiii. A pair of relatively consider-
able ovisacs are present in xiv, attached to septum 13/1f along a
curved line on each side of tht alimentary canal. .

The spetmathecae (fig. rg) are two pairs, which pierce the
bodwvwall in a rather lateral position in 7/8 and 8/g. The ampulla
is elongated, of a rather irregular ovoid shape, and narrowing with-
out any distinet demareation to become the duct, half as long and
half as wide as the ampulla it=el® The diverticulum is implanted
at the junction of ampulla and duct, and has the form of an ovoid
sac with a stalk as long as itself. The whole diverticnlum includ-
ing the stalk is about ont-third the fngth of the hain ampulla.

The penial setae (fic. 20) are in length -gmm., and”in thick-
ness 7p; thus they are relatively very narrow. They have a
gently undulating shape, but the proximal half is fairly straight,
the curves being mainly in the distal portion. The tip is pointed ;
the end may taper gradually, or there may be a slight bulbous
swelling just above the extreme point. There is no ornamenta-
tion, but there is a curious series of minor irregularities all along
thé distal portion of the shaft, which are illustrated in fiz. 20, k

. Remarks.—Nofoscolex is a micronephridial genus; the presence
of a species with a mixture of mega- and micronephridia is how-
ever perhaps not more anomalous than the presence of similar
species in the genus Megascolex (cf. descriptions of several such
species in Stephenson, 25). Perionyx also, a typically megane-
phridial genus, contains a species with the mixed condition (P.
annulatus, Stephenson, 23).  The present species is near N, sarasin-
ortnt, of which it may even be the direct ancestor. I at first
thought of putting it in Foodwardia,— a genus with perichaetine
setae, meganephridia, and Pherefina prostates ; and it mav indeed
represent a connecting link between the two genera. .It is usual,
however, to derive Motoscolex from Megascolides by increased
breaking up of the nephridia and development of a lobed prostate
{ Pherefina-prostate) out of the tubular prostate of the latter
genus. DBut there is 1o reason, as far as I can see, why some of
the genera of Megascolecinae should not be polyphyletic;— oo
Mezascolex itself may be derived both from Notoseolex by the mul-
tiplication of setae, and from Lampito (and so ultimately, perhaps,
from the Perionychella forms of Perionyx) by the breaking up of
the nephridia ; such a double origin appears to be hinted at by
Michaelsen (12).

It may be remarked that if Lampifo is a valid genus, separated
from its allies on account of the mixed mega- and micronephridial
condition, the present species might also lay some claim to generic
distinction.

Gen, Megascolex.
Megascolex ratus, Cogn.
Trivandron, 1g11, A number of specimens on sevaral different cocasions.
A few notes may be added to supplement the original descrip-
, tion (5)

-
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The prostomium was proepilobous in some specimens.

In front of the clitellum the ventral break in the setal rine
was small, equal to 2ab or 3ab, and the ventral setae yere nuAT.
ous and closely set at slightly irrecular intervals: the dorsal breal
was irregular, and both it and the intersetal distances on the dor-
sal side were greater than the corresponding intervals on the ven-
tral side. Behind the clitellum ga s very regular, and equal ap-
proximately to 2ab: the dorsal hreak is about the same size as
the ventral, and is also pretty regular,

The clitellugn includes § pf xiii and § of xix=06. Darsally
the greatgr part of xiii is discoloured, and xix is not included ven-
trally ,—indeed in the midventral region xvii and xviii also want
the purple colour which distinguishes the clitellum in general,
Setae are distirguishable ventrally in xvi, xvii and xix, and less
easily in xv and xiv; there are two or three on xviii between the
male pores,

The most conspicuons genital markings were a pair of coneave
sucker-like discs, circular and sharply delimited, in 16/17, the in-
terval between them being equal to the diameter of one of the
discs. In addition there were smaller eve-like markings in 19,20,
2of21 and z1/22, circular, flat, not raised, with dark centre and
lighter periphery; they may be surrounded by a slight groove,
The interval between those of a pair is small, = aa ouly; in an
antero-posterior direction they take up the posterior and anterio
thirds of the seements bordering the grooves on which they lie.
In some specimens these markings were only present on 19/20 and
20/21. In one specimen there were similar markings on 14/15 and
15 1D also,

The large firm barrel-shaped gizzard I find to be in segment v,
thiough the septa in this region are not easy to distinguish. The
first well-marked septum is 4/5, a stout sheet of tissue behind the
pharynx, couvex backwards; 7 8 is also thickened ; and between
the two there is certainly one extremely tenuous septum (6/7), as
well as, in front of this, an extremely fine membrane around the
gizzard,—a delicate bag in which the gizzard is contained, which
iz probably septum 5/6.

Megascolex konkanensis, Fedarb.
Trivandrum, 191t numeraus spechimens taken on several occisions,

Out of a large number of examples a very few showed the full
Mevelopment of the male genital field. This I should describe as
follows :— :

On the flattened wventral surface of segment xviii are two
large shallow depressions, oval in shape, with clean-cut margins
and slightly prominent lips; the lips approach each other in the
midventral line, where they are separated only by a4 median groove,
T'he breadth of sezment xvii is increased by the presence of these
depressions; they encroach slightly on xix, and more on xvii; the
axis of.the oval is a little oblique, being directed forwards and
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mwards, Across each oval passes a transverse ridge, at 3 level be-
tween a third and a quarter ¢f the length of the oval from its pos-
terior margin; the floor of the oval is thus formed of two declivi-
ties, an anterior longer and gently sloping, and a posterior shorter
and steeper. The male aperture is probably on the ridge.

Megascolex cingulatus (Schmarda).

(Flate xxxii’fig. 21).
Lady Blake's Drive, Kandy, Cevlon, 2o-v-tara (£, M. Cepmineli)s A
single specimen .

[n length the specimen was 53 mu., originally more, the hin-
der end having been mutilated aud showing signs B commencing
regeneration ; the diameter was 3 nuu,

Calcareous glands were present in segments x—xiii,

Seminal vesicles were present in segments x, xi and xii ; there
wore none in xiii, and those in xii were not grape-like,

The spermathecae (fig. 21) are characteristic. The ampull
is Soft, slightly lobed and somewhat pyramidal in shape. The
duct consists of two portions, an ectal (nearer the external aper-
ture) which is exceptionally stout, flattened, and slightly constric-
ted below its middle; and an ental, a shining cylindrical tube,
Iving underneath the ampulla in the natural position of the parts ;
it begins at the rounded apex of the ampulla, after emerging from
underneath which it dilates to form the much stouter ectal portion”
already mentioned. There is a single diverticulum, implanted
above the constriction in the ectal portion of the tube: this is
elongated, pear-shaped or club-shaped, and extends from its attach-
ment to the base of the ampulla, against which it rests ; the diver-
tienlum, like the duet, is firm, shining and museular. From it
near its attachment originate two small stalked secondarv diver-
ticula, with one, three or four minute grape-like chambers each.

Megascolex insignis, Mchlsn,
(Plate xxxii, fig. 22).

Karakulam,. 17-x-1911.  Several specimens.

The dorsal pores begin from furrow 5/6 or 6/7.
The ventral break in the setal ring was found to be equal to
3ab. ‘The number of setae counted was:—ca. 34/vi, ea. 34/viii,
8/xii, 34/xix, 20 /xxii. _ :
g The mﬂ.ha1 apertures are contained in a pair of slightly sunken
darker coloured conical depressions; surrounding !:he depressions
on the outer sides are a pair of slightly raised w_hil:tsh semiciteular
curved lines. : 1
The gizzard appeared to me to be in segment vi. E
Ovisacs were present in segment xiv. :
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The spermatheca (fig. 2z2) differs in some respects from thé
original deseription by Michaelsen (14) ; a comparison of the figures
will render desaription unnecessary.

Megascolex trivandranus, sp. nov,

(Plate xxxii, figs. 25, 206).
-

Fravandrong, 111, Two s unens, taken &t different tmes.

External Characters, -—I.;_-ng-r.h 72 mm.. diameter 2 mm. Colour
i general an equable greyv, with darker middorsal line: clitellum
a reddish®brown. Segments 136.

Prostomium epilobous § to 1.

Dorsal pores from furrow 5/6.

The dorsal break in the setal rings is equal to 2-3yz. Ven-
trally aa=3ab, or it may be 4ab behind the clitellum. ‘The inter-
setal distances increase towards the sides, el being distinetly the
smallest. The numbers wetre :(—36/v, 43/ix, 4I/xii; 34/xix, and
2g in the middle of the body. -

The clitellum extends over approximately xiv—=xvii=4_ or
ventrally jxiii—Zlxvil. Setae are easily distinguishable and dorsal
pores are well marked.

The male apertures are borne on small porophores on segment
xviii: these are situated in bc or ¢, at the ends of a transversely
elongated depression, which, deepest at its ends, is slightly curved
with its convexity forwards. The depression is surrounded by a
well marked whitish lip all round; in longitudinal extent the
depression with its lips takes up the whole of segment xviil (fig.
25). In the second specimen the transverse depression was prac-
tically divided into two, its median portion being but little below
the level of the general surface. .

The female area is a white oval pateh on xiv, in which the
actual apertures could not be discriminated. In breadth it extends
aver the interval &b, in length it takes up not quite the whole of
the length of the segment.

The spermathecal apertures, in furrows /8 and 8/g, are situa-
ted on minute papillae just external to the line of setae b,

Internal Anatomy.—Septa. 45, 5/6, 6/7 are very thin; 7/8 is
slightly thickened, the succeeding ones up to 11/12 moderately,
thence up to 15/16 progressively less so.

*  The gizzard, of which one-third is contained in segment v and
the rest in vi, is subspherical with a flattened anterior end. The

* oesophagus is segmentally swollen and dark in colour (i.e. vascular)
in segments ix-xiv. The intestine begins in xvi.

The last heart is in xiii.

Behind the clitellum the micronephridia are arranged in a
transverse row or band, just behind the septum in each segment,
which does not attain the middorsal region. In segments xiv to
xvi the arrangement is similar, but the individual nephridia are

very considerably larger, with much more numerous coils; in
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xii the row is very short and consists of one or two large tufis
omly. In front of the clitellun there ave no nephridia on the body-
wall; but in, each segment by the side of the alimentary canal
there is a considerable stalked tuft with naumerous branches. The
first tuft of the series is a large one connected with the hinder
angle of the pharvnx,

The male funnels are (rée jn segments x and xi; testes were
not identified. .

The seminal vesicles depend from septa 1o/1r and r1/12 into
serments xi and xii.  They are racemose and nof large: those in
xii however are larger than the anterior pair. .

The prostates, small and confined to segment xviii? are of the
Pherclima-type, and are made up of small closely compacted lob-
ules. The relatively stout duct passes transversel® inwards; it is
thinner at its ental end and gradually widens,

The ovaries are in xiii, and in xiv there are small struc-
tures which may be minute ovisacs, or possibly only nephridial
tufts.

The spermathecal ampulla is smooth, regularly ovoid, and of
an *gpaque white colour. The duct is relatively stout, half as
broad and two-thirds as long as the ampulla. There is a very
long diverticulum, two-thirds as long as ampulla and duet combined ;
it is a coiled and twisted tube which takes origin from the ter-
mination of the duct and at its free end is dilated into a small
spherical chamber with a simple cavity (fiz. 26).

There are no penial setae.

Megascolex pentagonalis, sp. nov.
(Plate xxxii, figs. 23, 24).
Trovandrum, 24-vi-rarr. A siigrle specimen, incamplete pn-;|._-|-?.o|-11,-

External Characters—Length 108 mm.4, diameter 3 mm.
Colour a uniform medium grey. Segments g4+ ; vii, viii and ix
with three or four secondary annuli.

The anterior end of the animal is truncated, not tapering:
the prostomium is seen on Inoking at the animal from the front ;
it is small and triangular, the pmnted posterior angle being direc-
ted upwards.

The first dorsal pore is in furrow 5/6.

The wentral setal interval is equal to zab (in front of ihe
clitellum), or 2}ab (behind it). The ventral setae are in fairly
definite longitudinal lines; those on viii and ix are remarkablv
small. The dorsal setae are not in definite lines, and the dorsal
break is large; thus it is 4—5yz in front of the clitellum, 6yz or
even S8y: posteriorly. The numbers were:—r14/v, 16/x, E-I-S,f'\.u
7-+06/xix, 9+ ro/xxii, further back 10+4-10 or 104-12; at the pos-
terior end of the (incomplete) specimen there were 32, all sctae
were at irregular intervals, and the dorsal break was much smaller,

«=2yz only. .
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'1‘11e-+.lih.llmu is not definitely lmited; it appears to extend
over xiv—ixvii=3}. .

On "-E'E{lll[‘ﬂ.i xviii is a thickened area, of the,shape of an
irregular pentagon with its base forwards and its lateral angles
produced outwards.,  This area is surrounded by a moat-like chan-
nel, deepest posteriorly where the margin of the pentagon over-
hangs; the pentagon itself is marked by a L-shaped c1epn 551011
The male apertures are under the overhanging posterior borders of
the area, near its lateral angles, and in line with setae 5. The
transverse extent of the thickaned area with the surrounding moat
is equal*to the interval ec: in a longitudinal direction it occupies
the anteridr two-thirds of segment xviil (Gg. 23).

The female apertures are perhaps represented by two small
whitish dots i1t line with the setae of xiv In such a position that
de=9 @=9ua

The spermathecal apertures, in 7/8 and 8/g, are small pores
in line with setae &

Futernal Anatomyv.—The first distinguishable septum is 30,
which is thin: septa 6/7—10/11 are considerably thickened, the
next few moderately so, after which they ure diminishingly tifick-
+ ened as far back as 16/17 : the rest are thin.

The gizzard, in segment v, is of fair size, firm and barrel-
shaped. There are no calcareous glands. The intestine hegins in
xvi.

The last heart is in segment xiii.

The micronephridia are present as large tufts in the anterior
segments from v to the clitellum, E‘p'f.IELHH'I.' in from v to ix; there
are few or none on the bodywall in front of the clitellum, but the
inner surface of the parietes in segments xiv, xv, xvi and part of
xvii is thickly covered with micronephridia, ventrally and laterally.
They are scattered and fairly numerous on the bodywall behind
the prostate.

Testes and funnels are free in x and xi.

Vesiculae seminales are attached to the anterior walls of seg-
ments xi and xii. Those in xi are small, those in xii moderate in
size ; all are much cut up into small lobes.

The prostates, long, flat and much divided up, lie on the
bodywall in segments xvii to xx. The duct, with a sinuous or
curled course, passes backwards and inwards from its origin on the
.inner margin of the gland at about the level of septum 17/18; its
first part is the thinnest.

The ovaries and their funnels have the usual situation.

The spermathecae (fig. 24) are of a general sausage-shaped
form, bent inwards towards their free (posterior) end, and slightly
dilated at the extremity. The duct is short and moderately stout,
half as thick as the ampulla. There is a single diverticulum,
which arises from the duct close to its junction with the ampulla;
it is of an elongated club shape, and more than half as long as the
ampulla, reaching about as far as the bend in the latter.

There are no penial setae; .

S
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Remarks.—The present species seems to be related to M.
fravancorensis, Mchlsn. (14). But though the charactérs of the
male area in the latter are variable, it does not.seem possible to
reduce the condition in the present specimen to the same tvpe.
One has here, as so oiten, to regret that the form is represented
by only a single specimen.

Megascolex pumilio, sp. nov,

Frivandrom, 1i-ti-1g5.  Two nfitnee specimens, one immature,  and
one fragment.. = 2

External Characters.—Length 54 nmun,, 111;1:{1'1111.:111' diameter
i} mm. Colour an equable grev, clitellum a marked reddish
brown. Segments 100. 2

Prostomium epilobous L, tongue not delimited behind. ,

Diorsal pores begin from furrow 5/0.

For the greater part of the body there are twelve setae per
segment, In front of the clitellum these are arranged in three
pdirs, the intervals be and de being rather greater than ab, ed and
¢f.,, The setae @ ave in regular rows, one on each side, and the
same is the case with :; the setae b form regular rows for the
greater part of the length of the body, but ¢ does so only in the
anterior part ; the row v is irregular. The dorsal interval is con-
siderable; in front of the clitellum zz (or ) is equal to about 4y:
{or ef), behind the clitellum to about 3vz.

The number twelve persists till near the hinder end of the
hody : but there 16, 17 and 18 are found, irregularly arranged
and not in pairs.

The clitellum extends over segments xiv—xvi=3; the situa-
tion of the setae is shown by white dots on the brown-red back-
ground. .

The wentral surface of segment xviii shows a transversely
clongated thickened patch, extending from beyond the line ) on
the one side to a corresponding point on the other. The male
apertures are only faintly indicated in or just outside .

A small white patch, circular and midventral, in the line of
the setae of xiv, represents the female aperture.

The spermathecal apertures are faintly indicated in the fur-
rows 7/8 and 8/g, in line with setae b,

Internal Anatomy.—The anterior portion of the animal was
cut into sections of 12, diameter. .

Septum 4/5 is very thin, 5/6 thin, 6/7 somewhat thickened,
7/8, B/g and ¢/ro considerably so; from to/1r to 14/15 they be-
come progressively thinner again.

The gizzard, in segment v, is of moderate size and thick-
walled. The oesophagus narrow in segment vi, is bulged seg-
mentally from vii to xiv; there are no separate calcareous glands,
but the epithelium is raised into villous procksses or folds which
extend inwards towards the centre of the lumen. The intesti.ne

begins in xv.
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The last heart is apparently in xiii.

The dxcretory system is micronephridial ; the very large tufts
in sezment v, by the side of the antefior end of the gizzard, are a
conspicuous feature, : ;

Testes and funnels are free in x and xi. Seminal vesicles are
present in ix and xii,

The prostates, of the Pheretima-type, are relatively large, occu-
pying segments xviii to xxi. Thev®are most bulky in xviii and xix,
thinner and dordally situated {n xx and xxi. The duct is rela-
tively stout and sharply curved

The ovaries® and their fufinels are in® seement xiii ; the ovi-
ducts unife before debouching externally.

The spermathecae, in segments viii and ix, have an ovoid
ampulla of relgtively considerable size. The duct is not sharply
demarcated ; it is as long as and nearly half as thick as the am-
pulla, and has a slightly curved course, forwards or forwards and
then downwards to the exterior. The single diverticulum is club-
shaped ; it originates from the upper end of the duct just below
the ampalla; it is about half as broad as the ampulla, and reaches
dorsalwards nearly as far as the latter. %

Gen. Pheretima.

Pheretima posthuma (L. Vaill.),

Lucknow, 15-%-1010 (0. |
. Same place, wih (L. Ao [
kalka, base of Simla Fall e
severil specimens.

Lare Klaat),  Several SPeCimens
air DasY.  Several spec
t., 1g-vit=t011 (MNesenn

Under stones or mud by tank, Museum compound, Calcitta, S-iv-rgro
LE L Gravely), A single specimen.

Pheretima heterochaeta {1.[0111511.].

Darjiling district, tooo-3000 fi., vevi-igiz, A number of splcimens,
| Carntichael Collectioni.

Darjiling. ¢a. G000 it., iv-1014  Several specimens | Same Colfecdion).

singla, Darjiling district, 1500 fu.. v-1914.  Theee specimens.  (Sane
Collectron ).

Darijiling, ea. 7oo0 ft., t2-vi-1914 (F M, Grazely), A single specimen
Soom. Darjiling distreet, gooo-so00 fi., h-vi-igtg (F. M. Gearelv),
Three specimens, i
Kurséong, 4700 ft., F. Himalayas. 251910 (£ H. Graselid, A

single specimen. :
b Same [J]Eh-'t', Fd =1 7= v Iau L (N clvsandafei. Twio specimens,

Pheretima hawayana (Rosa) f. typica.

Hurseong, 4500 (. K. Himalayas, 26-iii-1010 (F. H. Geaselv). Two
SPLCTIIC RS,

Rheretima houlleti (E. Perr.).

Rawal Pindi, N. Punjab, sii-tats (£, Raghimath Swhai), Two spoci-
mens,
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FPheretima bicincta (E. Perr.). 4
Trivagdram, i-vil-to11. .\ single specinien i
Pheretima feae (Rosa).
Kawkarcik, Amherst Dizprict, lower Huormma, 1g—z2o-xi-1g11 (M,

Grravelv), A single speciman,

A glandular collar has previqusly been described round the
oesophagus in segment x. This was seen to be a flange-like struc-
ture behind the gizzard, against which it rests " since fhe flange
15 set rather obliquely, the appearance is not unlike that of a cup
and saucer. Microscopically the collar was found to be composed
of follicles of blood-glands like those described by Beddard (1)
behind the pharynx in certain species of Pherefima and other
genera,

Pheretima lignicola, Stephenson,
. Thingannvinaung to Myawadi, Lower Burma, ca. goo ft., 24—2b-xi-1911
LFCHL Gravelvl, A single specimen, .

Here also in segment x, behind the pharynx, there was found
a ring-like or collar-like thickening of the oesophageal wall, soft and
of an opaque vellow colour. On teasing a small portion and
examining it microscopically this was, as in P, feae, found to consist

of follicles of blood-glands.

Pheretima trivandrana, sp. nov,
(Plate xxxii, fig. 27; pl. xxxiii, figs. 28, 2q).
Urivandram, 23.vi-1911. A <ingle specimen.

External Gﬂm—acs‘ar‘:\‘.—r-I.:ngth 70 mm., maximum diameter 3
mm. Colour an equable grey. Sezments 1o0.

Prostomium epilobous %, tongue broad, not delimited hehind.

The first dorsal pore is in furrow 8/g.

In the first ten segments there is no dorsal break in the con-
tinuity of the setal rings, but behind this there is a small interrup-
tion (zz==2yz). The ventral break is also small {aq = ca. thab),
and in some of the anterior segments, v to vii, is altogether absent.
The setae of segments ii-ix are rather enlarged, those on % rather
small. The following numbers were counted :—28'v, 46/ix, 52/xiiy
52/xix, and 54 in the middle of the body.

The clitellum was not distinguishable, except perhaps by the
smaller size of the setae of segments xiv-xwi.

The male apertures, on segment xviii, are fairly conspicuous
pores in line with setae g. They are situatﬂ'i towards the inner
side of, but well within, a pair of circular thickened areas, some-
what raised in their centres. The pores are slightly more than a
quarter of the circumference apart, and four right side) or five
setae (left side) intervene between the pore and the midventral

Jdine.
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The female apertures were just indicated, situated in a pair
of slight whitishy thickenings immedisttely internal to setae a of
seoment xiv. x

The spermathecal apertures are three pairs, in furrows 6/7,
7/8, and &g, situated well to the sides, about two-fifths of the
circumference apart. The last is abogt opposite seta ¢ or & of ix,
the first opposite seta ¢ of vi. .

Internal Anatomy,—Sezment x is remarkably smooth on the
inside ; the bodywall is thinner here, and without nephridia.

Septum 4/5s thin, 3/6 somewhat thickened, 6/7 and 7/(8
moderatel$ so; §/g and g/10 are absent; 10/r1, 11/12 and 12/13
are moderately thickened, 13/14 and 14/15 slichtly so.

The blood-glands in segment vi are very conspicuous. The
gizzard, ovoid and well developed, is in the middle of the space
between septa 7/3 and 10/1r. ‘The oesophagus is bulged laterally
behind the gizzard in the portion corresponding to segment x, and
also in segments xi, xii and xiii. The intestine begins in xv.
Intestinal diverticula, originating in xxvii, extend forwards through
xxvi and =xv.

The last heart is in segment xiii.

The excretory system is micronephridial ; there are the usual
large tufts by the side of and behind the pharynx in segments v
and vi,

~ The testes and funnels are contained in testis-sacs in segments
x and =i, which probably communicate with their fellows across
the middle line.

The seminal vesicles are attached to the anterior walls of seg-
ments xi and xii respectively ; they are lobed masses which do not
meet dorsally over the intestine,

The prostates (fig. 27), small glands in xvii and xviii, are cut
up into numerous small lobules. The duct begins as a small soit
tube which immediately swells and becomes firm and shining; it
takes a much curved course, describing almost a complete circle,
and increasing in diameter as it does so: at its broad ectal end it
joins the outer margin of a soft white cushion on which it lies.

The female organs have the usual situation.

The laterally situated spermathecae (fig. 28) have a charac-
teristic form. The ampulla is relatively small, ovoid or pear-
shaped. The duct is extremely stout, much longer than the am-
pulla and almost straight, The diverticula are of two kinds.
One is thin and finger-like, originating from the extreme base, or
perhaps more properly from the bodywall close to the base of the
duct, and approximately half the length of the duct. The seconil
kind arises from the middle of the length of the duct; it consists
of an irregular pear-shaped chamber presenting about five lobules,
and a stalk which is half as stout as the main duct; the whole,
stalk and chamber together, are nearly as long as the main am-
pulla and duct above the point where the stalk of the diverticulum
is attached. Lastly, in one out of the six spermathecac another
diverticulum, of the second kind, but much smaller than the one’

3
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just described, was present; its termination presented only two
lobules and it was inserted into the main duect just Below the
ampulla. Microscopically, after clearing, the first.kind of diverti-
culum was found to be a simple tube, with the cavity wider at
the free end. The second kind consists of several (three or four)
elongated and irregular chambers, tightly bound together by con-
nective tissue (fig. 2g). .
-
Pheretima kuchiggensis, sp, nov.
[Plate xxxiii, fig. 30). .
|\-ilt'i1it|.:.'.. Ssarawak, 2Wg-vil-1oto (8 17 Reeded, | s -|!||-1;.i‘::'|.-'1'|.‘-. im bad
condition.

External Characters—Length 130 mm., disimefer 45 mm. It
i= impossible to say what the original colour may have been;
the clitellum 1= a medium brown. It would be impossible to esti-
mate the segments withont stripping off the whole of the cuticle
and counting the setal rings.

Prostomium ? %

» Dorsal pores begin from furrow 12/13,

The dorsal break in the setal rings is equal to about 2yz an-
teriorly and 1iy: behind the clitellum. The wventral break is
practically absent,—not more than 1lal. The setae of segments
iv toix are enlarged, especially those of v, vi and vii. Ventrally
the setae are closer set than laterally and dorsally. The numbers
counted were:—35/v, 42/ix, 4o/xil, 40/x1x, 46/ xxvi, -

The clitellum extends over segments xiv—xvi=3. It is
smooth, without visible setae or dorsal pores.

The male apertures are situated in the setal ring of segment
xviii, on moderately large round dark-coloured papillae. Thev
are in line with setas /i of the adjoining sezcments, and ten setae
intervene between the pores.

There appears to be a single female pore in the setal ring of
xiv.

The spermathecal apertures are four pairs, small, in grooves
5/6—8/g; they are about the same distance apart as the male
pores, and are in line with the setal interval fg.

Internal Anatomy.—Septum 4/5 is somewhat thickened, 5/6,
6/7 and 7/8 apparently considerably strengthened, 8/g is thin and
g/10 absent; 10 11—13/14 are all somewhat thickened.

The gizzard, large and barrel-shaped, is in segment viii. THe
intestine begins in xv. Elongated diverticula originate in xxvii;
tapering and showing a few constrictions, they reach forwards to®
xxiv.

The last heart is in xiii.

The micronephridia were mostly indistinguishable, but a
dense fur was present on the inner side of the bodywall in seg-
ments xv, xvi and part of xiv. .

Ovoid testis-sacs are present in segments x and x1, smaller in
the former, larger in the latter. Those of the same segment appear
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to be sepayate from each other,—at least the opague masses within
them are separate, but the walls of tlje sacs are too delicate and g
transparent to e followed in the present specimen.

The seminal vesicles, three pairs in segments xi, “xii and i,
are attached to the anterior walls of the segments. Those in xi
are deeply incised, and have an appendage, separate from the rest
ni' the sac, which extends nearly, ter the middorsal line; those in

, also un_lwd extend nearly to the middorsal line by a narrow
mnl tapering dorsal lobe; thosesin xiii are quite small,

The prostates are rather sipall, 1JL'C1.1[J}jIIL’, secment xviii only
(right side) or xviii and xvii (left side). They are made up of o
small and ctosely adpressed lobules, ‘The duct is short and almost
straight; there is no copulatory pouch,—at least none is distin-
guishable in tlve present specimen, though it is possible that one
might have been visible in a fresh or a well-preserved specimen.

The spermathecal ampulla is pear-shaped, and hecomes con-
tinuous with the duct at its broader end. The duet is half the
length of the ampulla, and is hali as broad also,—rather narrower
where it pierces the hodywall; it appears broader than it is how-
ever, since it is cavered with a considerable fur of micronephridia.
The single diverticulum is tubular with a spherical or ovoid dilata- =
tion at its free extremity; it is half the length of the ampulla,
and is attached to the upper end of the duct near the base of the
ampulla; in one case there was present a small excrescence at the
base of the terminal dilatation, where the latter passes into the
stalk (Ag. 30).

Gen. Octochaetus.
Octochaetus fermori, Mchlsn.
Iaraleulam, 17-x-1900. A numbér of specimens.

In a previous paper I recorded the presence of a second pair
of ovaries in this species (24); I even went =o far as to state that
microscopic examination confirmed the ovarian nature of the struc-
tures. After an examination of a specimen of the present batch of
material, however, I believe the structures to be ovisacs : no doubt,
in my previous examples, they contained ova, and not being on the
look-out for ovisacs in a species belonging to the present genus, I
interpreted the mass of ova wrongly.

Octochaetus surensi, Mchlsn.

. (Plate xxxiii, fig. 31).

Barkul, o-1o00 ik, Orissi, 1—=g-viti-1gt4 (8 M. Giravely).  Two speci-
mens, one injured ante riorly,

I give a description of some of the features of the present speci-
mens, in order to supplement Michaelsen’s account (14).

External Characters.—Length go mm., diameter 3'5 mm. Col-
our dark purplish brown along a middorsal strip, rapidly fading off
laterally, so that the sides as well as the ventral surface are unpig- ,
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mented,—owver the greater part of the body at least; the elitellum

+ is brown all round ; and in front of the clitellum also thé pigmen-
tation extends on to the laferal aspects of the body. A slightly
lighter band,' very narrow, at the middle of each segment, corres-
ponds to the zone of the setae,

Segments 171 ; vii to X more or less distinetly triannular, xiand
xii quadriannular dorsallv. .

Prostomium epilobous §, the sides of the tongue parallel, the
toncue not cut off behind. X v

No dorsal pores are to be seen in frout of the anterior border

. ::t’ thL clitellum ; the first one seems to be in this'situation, i.¢. in
. but all are small.

Lim ventral setae are paired, the dorsal less n:]n;.-;_h so. The
ratios between the various intervals may be expressgd as follows :—
in front of the clitellum ab=3aa=1 to jbr=approximately
e : behind the elitellum ab=ifaa hm}l'u_\:iumtr_-!y, = the ==lcd;
in the middle of the body ab= laa== rather more than lbc=
nearly led. The interval dd is about % of the circumference.

° The clitellum extends over xili—ixvii = 4} above, but appas
rently only todxvi= 31 below.

A male area is distinguishable, constituted by the flattened

2y -
r ventral surface of segments xvii—=xx, quadrilateral in shape with

rounded corners, The prostatic pores, on xvii and xix, are small,

with slightly tumid margins; they are united on each side hy

straight, very narrow,—indeed linear grooves, and across the

middle line by broad gmovc-. with s-hel'-mf’ an LElmr and pmteuur-
walls; these fransverse grooves are continued outwards in a more

or less definite manner beyond the situation of the prostatic pores
for a short distance. In thesecond specimen the longitudinal semi-
nal grooves are rather bowed outwards. The male pores are not
visible. The situation®of the grooves and prostatic pores is he-
tween a and 5.

The female 'tperlurm, on the anterior part of segment xiv, are
paired, and contained in a small transverse groove surrounded by
a whiter area. The pores themselves are slightly internal to the
line a.

The ventral surface of segments viii and ix is rather irregular-
Iy thickened and glandular in appearance. No setae are visible,
but corresponding to the position of setae @ or between a and 6 there
are small white and slightly elevated points, the spermathecal
apertures. 2

Internal Anatomy.—Only a few points need be noticed, The

thin and displaced backwards to about the position of furrow g/10,

\_.,-""(j septum g 1o itself, moderately thickened, is midway between fur-

rows g/10 and 10/11; the remaining septa are in the normal posi-

tions, 10/1T being mndemte!_v thickened, 11/12 considerably thick-
ened and 123 shghtly so; the rest are thin.

The gizzard is large, between septa 5/6 and 8/g; morphp-

. logically it is in segment vii, since the two vascular commissures close

first septum is 5/6, which is moderately thickened; the nextis 8/g, *
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together behind it are those corresponding to vii and viii, and the
one at its anterior end belongs to segment vi.  Tts walls show a

curious conditidn: the whole of its anterior end is thlck and very
firm, and so is its ventral wall, but the rest of its dorsal and lateral
walls and its posterior end are thin, soft and slightly baggy; the
same condition was found to be present in a second specimen also,

The spermathecae (fig. 31) are*mushroom-like, or somewhat
pyramidal with much ]'ﬂ'l_'l'l_l-l'_li_{l m]".u-. The duct is very broad at
its origin,—about one-third as kroad as the ampulla, ~but becomes
much narrower at its ectal opening; it is rather shorter than the
ampulla,, The diverticulum arises from the uppermost portion of
the duct be a short and narrow stalk, which bears a rounded cauli-
lower-like mass, composed of a large number of indistinct cham-
bets: the breadth of the mass is about equal to that of the upper
end of the duct.

Testis-sacs are present, as Michaelsen (14) suspected, but they
are of peculiar form: they are constituted by an extremely delicate
iembrane, which covers in the whole of the contents of the respec-
dive segments, —stretching from one septum to the next and inclu-
dling dorsal vessel and alimentary canal as well as sperm masses
and the male organs. I did not see the testes in segment xi, and
the funnels of xi appeared to be distinctly smaller than those of x.

Octochaetus barkudensis, sp. nov.
(Plate xxxiii, figs. 32, 33).

Barkuda Island, Chilka Lake, Ganjam Dhistrict, Madras Pres,, p7-vii-
tpig. (Chilka Sneser) Two specimens, one not fully mature,

External Characters.—Length 43 mm., diameter I'5 mm.
Colour brown. Segments 140, the last few' very short.

In one specimen the prostomium was tanvlobouas; in the other
epilobous }, pointed behind, the angle being continued as a median
groove back to the first furrow (1fz).

I could not see anv dorsal pores in front of the clitellum.

The setae are paired ; their relations may be expressed as
follows :—hehind the clitellum ab = laa, = lbe, = ted or nearly;
niear the posterior end ab=1laa, =}k, aud is sumewhat less
than ¢d. In front of the clitellum the setae are difficult to see,
but the relations appear to be much as they are near the posterior
end. The seta d is a little helow the lateral line of the body.

The clitellum includes two-thirds of xiii and two-thirds of
xvii, == 4%; it is smoother than the neighbouring segments, but
there is little difference of tint.

On segment xviii are two approximately rectangular cushions
which take up the whole length of the segment, and meet in the
middle line where they are separated by a slight groove. The
seminal grooves cross the somewhat indefinitely limited outer ends

of the cushions, passing between the prostatic apertures on xvii
and xix, in line with setae h. '
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The female apertures appear to be indicated by a transverse
depression on the anterior part of segment xiv, which is bounded
ilong its anterior margin by furrow 13/14. 5

The spermathecal apertures are apparently indicated hy slight
whitish marks on segments viii and ix, in front of and between a
and b.

Taternal Anatomy,—"The Frst, septum appears to be 4/5, which
is somewhat thickened : no more are visible till 8/g, ywhich is slightly
thickened; ¢ ro, ro/r1 and 1t/r2 are considerably, 12/13 somewhat
and 13/14 slightly thickened, ) d

The gizzard, in front of septum 8/q, is subspherical Jfirm and
well-developed. A single pair of calcareous glands is present, tak-
ing up segments xv and xvi; they are thus of considerable size
The intestine begins in xvii. .

The last heart is in xii.

The exeretory svstem is micronephridial.

Testes and funnels are free, embedded in sperm masses in
semnents x and xi; the funnels appear to be of relatively large
size, -

*The vesiculae seminales are two pairs. Those in segment ix,
attached to septum g/10, are flattened, with their edges cut up
into lobes: those in xii, depending from septum 11/12, are of
considerable size.

The prostates, in xvii and xix, are tubular, the tube forming
only a few coils and maintaining the same appearance and diame-
ter throughout.

The ovaries are situated in segment xiii: there is a pair of
OVISACS 111 X1V,

The spermathecae are two pairs, one opening at the level of
septum 8 g, the other opposite the middle of the gizzard, and so
probably at the level of the absent septum 7/8. The ampulla is
of moderate size, and very irregular, more or less ovoid in shape
a prolongation of one end forms a short and narrow stalk. A small
stalked rounded diverticulum arises (in three out of the four) from
the middle part or irom the lower end of the duct; in one case it
zeemed to be a mere bulging of one side of the duct.

The penial setae are in length *58 mm., in breadth 1op at the
middle, 12p# nearer the base. ‘The shaft is slightly curved, the
distal end has a somewhat sinuous outline, and the tip is pointed.
The ornamentation consists of a number of relatively large spines
near but not extending quite to the tip (fiz. 32).

The copulatory setae (fig. 33) in segment viii (no sacs or

setae were seen in segment ix) are '52 mm. long and 17 broad.
They are not much modified ; the shaft is slightly curved along most
of its extent, more so at its proximal end than elsewhere. The
distal end is pointed, and slightly bulbous close to the tip; above
(proximal to) the bulbous portion the lateral aspects of the seta
are marked by a number,—more than a dozen,—of serrations;

the appearance is that of a lateral flange or seam cut up into

« reeth.
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. Gen. Eutyphoeus.
- Eutyphoeus nicholsoni (Bedd.).
Mowaie, Bara Banki, United Proviaces, 1 1-iv-1010 (Mohd. Wohsin KNian).
Four specimens,
Same place and callector, 11—12-%-1910, A number of SpeECimens,

Eutyphoeus bastianus, Mechlsn.

R ; :

Mowaie, Bara Bankis, Unidd Provinees, ti-iv-tgio (Mohd. Molisis
Klaw i, A number of spegimens. $

Same place and collector, 11—12-%-1010. A number of SPCECINEns,

Pehga Dun, i a tank, under water, no date (8, Wuefikyn A <ingle

SPECIIC,

* Eutyphoeus waltoni, Mchlsn.

-J_"u:||1.'53r||'-15;<:. e Caleutta, 3o-vii- 1912 Y. Annandateand £, 0 Granal ).
Pwo spocimons.

Siripur, Saran, Bihar, 27-ix-1g10 (8. Hodmaet), Three S PECImens,

Eutyphoeus incommodus, (Bedd.)

.
Rawal Pmdy, M. Punjab; Dee. 1o0s (F Raglnatl  Sahai),
SPCUTIMETA.

ROV

Eutyphoeus annandalei, Mchlsn. var. fulgidus, var. nov.
(Plate xxxiit, fig. 34).

Anwarganj, Cawnpore District, 1—13-x-19010 (7. W Caunter).  Nine
specimens, one being immature.

External Characters.—Length 56 mm., maximum diameter 4
mm. Unpigmented, clitellum a light brownish grey. Segments
164; a number of preclitellar segments multiannulate.

Prostomium tanyvlobous, the tongue narrow with parallel sides, .

There is also a transverse groove which cuts off the main portion
of the prostomium from the tongue.

The first dorsal pore is in groove 1112,

The setae are paired. In front of the clitellum ab is equal to
ed, and is equal to aa and to } or 2bc: behind the elitellum ab is
rather less than od, and equal to 2qa and nearly lbe.

The clitellum is saddle-shaped, or at least much less marked
over a longitudinal midventral strip. Tt includes two-thirds of seg-
ment xiii and one third of xviii, or five segments in all.

The male apertures are situated on conical and extremely

" prominent porophores ; these almost penis-like projections take up
the length of segment xvii. The orifice forms a transverse slit on
the summit, with its centre in the line b or opposite the interval ab.

- The female apertures are small, each situated in front of one
of the setae a of segment xiv; they are thus separated from each
other by a moderate interval.

. The spermathecal apertures are one pair, in furrow 7/8, be-
tween b and ¢ though rather nearer to b,
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Genital markings are Iureucnt it or rather just in lrunt of fur-
rows I3/I4, I4/15, nnr] 15/16; in some cases there was "an addi-
tional pair in relation to furrow 16/17. These aressmall, oval or
almost cireular slightly raised areas, with a somewhat darker cen-
tre. They take up approximately a space corresponding to the
interval ab, but may slightly overstep these limits on one or other
side. .

Internal Anatomy.—Septum®4/5 is thin, 5/6 is moderately
thickened ; then two septa are missing; 8/g is thin, g/to and 1011
LDﬂbldl'_‘E"I.bi} thickened, and the lu]hmmg ones thin. Septa g/10—
11/12 are crowded together.

The gizzard, subspherical and moderately firm, is in fhe inter-
val butwuen septa 5/6 and 8/g. Calcareous glands, 1n segment xii
are not separated off, and are only discovered on opening the oeso-
phagus; the oesophagus is also slightly swollen in segment xiv,
The intestine begins in xv.

The last heart is in xiil. The dorsal vessel is continued for-
wards over the gizzard to the pharynx; the hearts of segments vit
and viil are close together behind the gizzard and in front of sep.
tums 8/g: the next commissure is at the anterior end of the gizzard,
and the next after that in front of 5/6. The missing septa and the
exact morphological position of the gizzard can thus be established.

The excretory system is micronephridial. Behind and on the
clitellum there is a single row of relatively large tufts, about seven
in number on each side, transversely disposed in each segment;
these are set closer together ventrally than on the other regions of
the bodvwall, On some of the anteclitellar segments the tufts are
more numerous; and in segment iii the bodywall 1s densely covered
with micronephridial tubules: there are however no large tufis
suclt as are commonly met with by the side of the pharynx and
oizzard. s

Testes and funnels are present in segments x and xi; there
appears to be no marked difference in size between those of the
two segments; those in x are not rudimentary, as they were in
Alichaelsen’s specimens of the type form and would have been
passed without comment if met with elsewhere.

Vesiculae seminales are present in segments ix and xii; those
of ix are soft lobulated masses of moderate size, those of xii are
large, and on one side extend back through segments xiii and xiv,
though on the other they merely cause a considerable bulging back

of septum 12/13. The conditions in this region are primitive as

compared with most species of the genus: septum r11/12 is not
absent,” and the corresponding heart is not bound down to the
alimentary canal by dense connective tissue.

The prostates and their ducts form a continuous tube on each
side, beginning behind in segment xix; each tube is of the same
diameter throughout, the glandular Iurt being soft and white,
the terminal portion more glistening. The vas deferens pasges
back on the outer side of the termination of the prostatic duct,

.and then swells into a pouch behind it.
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The spermathecae are one pair. The ampualla is large, globu-
lar, and sessile on the bodywall, without duct. A complete
cirele of relatively large, round, nn*.J.!. or somewhat irregular diver-
ticula surround the base of the ampulla; in one specimen these
were eight in number on either side and each was attached by a
stalk to the base of the ampulla ; in another the diverticula, fif-
teen in number, were not separakle, being bound together by
fibrous tissue at their contiguods margins, and so appearing as a
continuous ring lobed peripherally.

The penial_setae (fig, 34) are g mm. long and t9, broad at
the lllltLHL of the shaft. The shaft shows a slight curvature,
rather mose marked towards the [ree end; the tip is bluntly poin-
ted. The ornamentation consists of a nomber of extremely fine
seulpturings,—sshort transverse rows of fine points, near the tip
and over the distal part of the shaft.

Remarks.—The variety may be distinguished from the tvpical
form by the greater number of the genital markings, the much
shorter prostates, and especially the complete ring of divertieula
st the base of the spermathecal ampulla. The penial sctae are
not known in the typical form. 5

(ren, Eudichogastcr.

Eudichogaster bengalensis, Mchlsn.

Bed of the Chitartala (branch ol & ] near senduipatn,
Cuttack, 23-iti-taro (B, L. Chaudford). N number of specimens.

I subjoin a few notes in order to supplement the original des-
eription by Michaelsen (14).

The first dorsal pore [ found-to be in jurrow 11/12.

The penial setac, in length *7 to ‘8 mm., and in diameter
16,4, have a slightly bowed shaft and a tapering, rather more
strongly curved blunt tip; the extremity is blunt. Near the distal
gnd are a number of fine spines, rather irregularly arranged in
about half a dozen transverse rows, and scattered spines are con-
tinned for some little distance along the shaft. The end could not
be described as claw-like ; all the spines are very small, and there
was no circle of larger spines round the tip, asis {]QSErlb{.d and
figured by Michaelsen.

The spermathecal duct was not sharply set off [rom the
ampulla, and the docts of the two diverticula did not, in the
specimen examined, join together before entering the main duct.
The calcarcous glands are of interest in connection with the
definition and position of the genus. The buolgings of the oeso-
phagus in segments x—xiii are thin-walled and not at all set off
from the laterdl walls of the oesophagus; they are not calcarcous
glands any more than the similar part of the tube in, for example.
Eherelima posthuma is a series of calcareous glands. On opening

this part of the tube through its whole length all four segments,

=
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were seen to present low lamellar transverse folds projegting into
the lumen from the ventral wall, the dorsal half of the wall being
almost or quite smooth, and in the two Linder segments (xii and
zin) slightly constricted off from the ventral by a lateral fold.
Aong all four segments there is a large and wvery conspicuons
longitudinal midventral projection into the lumen; ina transverse
section this would appear bilsbed, spreading out on each side of o
narrow median attachment, as if it were a ventrally situated

tvphlosole, The annular intersegmwental constrictions of the oeso-
phagus are thickened, ag seen from ghe inside, and present a num-
ber of nodular projections. .

The nephridia have a similar interest. In the #mterior seg-
ments these are present as villous tufts, or as an aggregate of three
or four coils. within the cone-like septa, On passtng back, large:
nephridia soon make their appearance, more laterally placed in
the segment; the first of these occurs in segment xiii, and is not
of any considerable size. From here onwards the more ventral
nephridia, covered by the intestine iu the normal condition, appear
as two compact coils; the dorsal nephridia, of considerable size
behind the prostate, are thin and flat, and occupy the lateral third
of the bodywall on each side; there are also a [ew smaller coils
near the middorsal line (? normally one per segment),

[n the posterior third of the body, about 30 to 4o segments
from the hinder end, there are two considerable nephridia on each
side per segment; the dorsal of the two seems to be usually the
longer, the ventral the more bushy ; there is also on the bad ywall
a fur of very minute micronephridia. Between the thirtieth and
twentieth segment from the end these minute nephridia become
fewer, and after the twentieth they have almost gone. The dorsal
nephridium has become relativily smaller, and the ventral larger:
the latter is now a stoutish tube which forms only oue or a
few twisted loops; its calibre is much greater than that of the
dorsal nephridium. The smaller nephridia could not be distin-
cuished.

I succeeded in finding a funnel on one of these stout ventral
nephridia (from the twenty-second segment, counting [rom the
posterior end); it was formed of a rosette of cells, all the same
size, evenly surrounding a small circular aperture; a narrow but
quite short portion of the tube succeeds, which soon widens to form
the stout tube of which nearly the whole nephridium consists, *I
did not find funnels in the nephridia from the region behind the
clitellam. .

Eudichogaster sp.

From base of leaves of tall palm tree. Museum compound, Calcutia,
28-vii-1gog. A single specimen.
g 4 - & " .
The condition of the worm did not permit of a satisfactory
examination, and mention is made of it only because of its peculiar
habitat,
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Gen. Di:hngilsts:r.
3 Dichogaster malayana (Horst). -«
(Plate xxxiii, figs. 35, 36).
Nevyatinkara, Travancore, 28-vi-1o0 1. Two specinens,

Since the original deseription (7) of this species is short, and
indeed omits mention of some vreans or syvstems altogether, T give
an account of the specimens in the present collection.

Extesnal Characters.—Length 30 mm., maximum diameter 175
mim. Cololr grey with dark clitellum.  Segments gz.

Prostomium proepilobous, hinder margin projecting back-
wards as an afigular process into segment I; segment 1 partly
divided in the midventral line by a median fissure leading back-
wards irom the margin of the mouth.

The dorsal pores begin from furrow 5/6,

The setae are closely paired and all ventrally situated. The
relations may be expressed thus :—aa = he Jab = 3ecd, :

The clitellum extends from segments xiii to xx inclusive, It is
brown in colour, lighter along a midventral strip, and sharply
marked off by a constriction at both ends,

The prostatic apertures, on segments xvii and xix, are minute
dots between the lines of setae a and b (7 in line with ). The

-seminal grooves are straight, with only a slightly wavy course.
The male pores were not visible. There are indications of slight
transverse grooves between the prostatic pores of the same seg-
ment, and thus a rectangular figure is outlined on the male area,

The female aperture is perhaps in line with the setae of seg-
ment xiv, single and midventral (7). "

The spermathecal apertures are in furrows 7/5 and 8/g, oppo-
site the interval ab.

Internal Anatomy.—One specimen was dissected and the other
sectioned.

The first septum probably represents 4/5; it is attached at
the level of groove 4/5 below, but at that of 3/4 above. The next
is septum 7/8, which envelopes the gizzard. Septa 10/11 to 12/13
are slightly thickened.

. The oesophagus is bulged in an annular fashion in front of the

gizzards. The gizzards, in segments vi and vii, are not well divid-
.ed from each other; no septum is attached between them, and
*the separation is evidenced (apart from the examination of lcmgl-
tudinal sections) only by the wall of the thickened tube yielding
under manipulation at a level corresponding to the line hetween
the two. In sections however the muscular coat is easily seen to
be interrupted for 2 narrow space. The oesophagus is continued,
straight and fairly narrow, scarcely bulging at all, as far as seg-
ment xv, where it dilates somewhat. Calcareous glands, all of
about the same size, are present in xv, xvi and xvii,

-

e
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The micronephridia are present behind the clitellum in four
rows on each side; each is p flat plate-like organ, subeircular in
shape or rectgugular with rounded corners, The rows nearly touch
each other, and each organ being in longitudinal extent equal to
about the length of a sezment, the bodywall is pretiv completely
lined by them,—probably entirely so in the natural condition of
the parts. The lowest row on®each side is smaller than the others,
and there is occasionally a fifth, still more ventral; if so it is also
small. .

In the clitellar regipn the neplridia have mare the ordinary
form of twisted tubes. More anteriorly some are seen, in the
neighbourhood of the spermathecae, but none are visible, in the
dissection, on the bodvwall; they may be seen in sections in the
male genital segments, .

Testes and funnels are free in segments x and xi.

The seminal wvesicles are in sezments x and xi; in the dissec-
ted specimen none were present in xii. In the sectioned specimen
a wisicle was present on the right side in xii; it was of racemose
form, composed of small rounded masses, each stalked and®
attached to a stem which in turn was implanted on septum 11/12;
the whole, though not of large size (smaller than those in the seg-
ments in front), was still a conspicuous feature in the anatomy.

The prostates are tubular, in segments xvii and xix. That in
xvii lies behind the caleareous gland, that in xix behind the bulg-
ing of the intestine, in the respective segments. They are verti-
cally placed by the side of the alimentary tube, and the muscular
duct is directed inwards from the lower end of the gland.

The spermathecae (fig. 35) are contained in segments vii and
viii. The ampulla is rather small, ovoid in shape, and divided
from the duct bv a marked constriction. The duct is at least of
the same size as the ampulla, pear-shaped and narrowing gradually
to the aperture ; the interior of the duct is occupied by a gelatin-
ous-looking non-staining mass. A minute tag-like diverticulum is
present in some, but not, apparently, in all: it arises from the
duct on its anterior face at about the middle of its length.

The penial setae (fig. 36) are of several types. (1) A slender
form 3°5¢ in thickness, with straight shaft and thin flattened oar-
like extremity ; the width of the flattened end is 6¢, (2) A form
which also presents a narrow shaft and expanded tip ; but the
expanded portion is one-sided only; length -28 mm., thickness®
at middle of shaft 4#. (3) A stout variety, breadth 7,, shaft
straight” in its proximal, gently curved in its distal portion; the
distal end presents a few blunt projections on its sides and on
the concavity of the curve. (4) A mixed type combining the tip
of the second and the stout shaft of the third variety; the shaft
shows a gentle, almost even curve, and tapers towards its free end ;
the extreme point is furnished with a wing-like expansion on one
side only; length across the bend 3 mm,., thickness at middle 6,
at proximal end 5¢ .
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. Dichogastar affinis (Mchlsn.)
Privandrim, zo-vi-1011,  Several specimens, .

The species has previously been recorded by me from Ceylon
(2z2). T stated that in the single specimen available for examina-
tion the organs of the anterior part of the body were displaced
one segment forwards as comparéd with the normal condition. It
is possible however that this.may have been apparent only, and
due to the smal] size and retraction of the first segment.

-

Dichég&stcr bolaui (Mchlsn.) subsp palmicola (Eisen).

Datar HEIl, nr. Junagadh, Kathiawar, 1-xii-1012 [5. P, Agharkar). A
single specimen.
From basc of leaves of tall palm tree, Museum compound, Caleutta, 28-

vii-tgos.  Two specimens.
From crown of palm tree, same place, g4-1-1911.  Two specimens.
From base of leaf found on so-called Sago palm, Museum compoynd,
- Calcutla, g-vii-1914.  Several specimens

It is interesting to find this Pacific subspecies in Calcutta,
where it is also ‘‘ palmicolous.”” The specimens show a few depar-
tures from the condition as originally described.

The size is one of the most marked of these differences, Eisen
(6) attributing to this form alength of 55—60 mm. , while the present
specimens varied only between 16 and 21 mm.

The dorsal pores began in all in furrow 5/6.

The two gizzards are in segments vii and viii; but as in D.
malayana septum 7/8 is absent.

The nephridia are in four rows. :

The penial setae are of two types :—(1) Length *34 mm,,

diameter 7p ; the shaft has a very slight J -shaped curve, and the

tip is tapering, sharp and hooked. A few spines, not always con-
fined to the concave side, stand off from the surface near the tip;
these spines were about eight in number in one of the Kathiawar
specimens, but were few (only about four) or entirely absent in
one from Caleutta, (2) Length <32 mm,, thickness near base 6y,

near tip only about 2:54; the shalt shows a slight f -shaped curve ;

‘the tip is expanded to form a flat oval spatula- or oar-like blade

about 454 wide. There was no hint of a forking such as stated
by Eisen for his specimens. i

Gen. Ocnerodrilus,

Ocnerodrilus (Ocnerodrilus) occidentalis, Eisen.

. Under Hower-pots, Ress I, Andamans, 26-iii-1911 (C. Paia). A
number of specimens.
-

i
3
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fam. GLOSSOSCOLECIDAE. .
= ien. Pontoscolex. *

Pontoscolex corvethrurus (Fr. Miill.}

'[;Ii\'-llldrluﬂ. Several occasions in wgrn, Numerous specimens,

Vellany, S-vi-1g11. \‘umﬂmu-. SPECITIENS.

Nevvatinkara, Travancore, 7-vit-tatt (Shander Navayan), A number
lt'ﬁr\l._'qi!'l'll_n- :

In mud i Aower-pots, Ross LY Andamans, 206-ili-ig11 (C. FParva).
Several SPECHTeT S, =

Gen. Glyphidrilus, .
Glyphidrilus annandalei, Mchlsn

Tl'l't'q'l-!'llililiﬂ. _"_;-'i.\'- Pl Nluuu,'nl'_.:h Nil-L'l_'i|1|_l_'|'|-!-\..

Jaithy Field, Trivandrum, s-ix-1g06,  Numerous specimens.

Trivandrum, O-iii-1911.  Numerous Speoimens.

Vellany, 2g-ii-1911.  Numerous specimens, but only one mature,

Nevyatinkara, Travancore, 7-vii-19t1 (Shunber Naravan). Numerous
SpecHnens. -

The limits of the clitellum are indefinite ; taking it as marked
out by the brick-red colour, it extends from =xiii to xxxix in one
specimen of which a complete examination was made.

There appeared to be an ovisac in segment xiv.

The setae are widely paired; the relations are simple:—ab=
cd=%aa; be is rather greater than aa; dd = aa, and both ¢ and d.
are on the dorsal surface. Towards the posterior end the setae of
a pair are closer together :—ab=cd = faa=1bc; dd= 4¢d and so
is considerably greater than aa.

Gl?ph'idriIus tuberosus, sp. nov.
(Plate x=xxiii, fig. 37).

Kenduapatna Canal, Cuuack, zg-ii-tgio (8. L. Chandlines). Two
Specinens.

Ponds at Pubhans, Cuttack, 28-in-1g10 (A, L. Chamdhiuei). Several
Specimens,

Mud at edge of River Tista, Jalpaiguri, 3-vi-1gi1 (V. danandale and
5. W. Kemp). Two specimens, immature,

External Characters.—Length estimated at 60 mm. ; the speci-
men, which was considerably curled, broke on the first slight
effort at straightening it. Breadth 2'5 mm. average, 3 mm. maxi-
mum. * Colour a light brown, rather blotchy. Segments 221, all
very short behind the clitellum. Behind the clitellum the dorsal
surface is concave, and the wventral surface also flat or concave;
hence a transverse section would be four-sided,—more especially
towards the hinder end of the body, where all four surfaces are
flat or concave. At the posterior end the dorsal surface is the
most extensive, and is considerably broader than the ventral, so

, that the sides converge downwards. The anus is dorso- termmal.
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The prostomium is prolobous or ?zygolobous, The demarca-
tion between the prostomium and the first segment is a shallow
transverse valley rather thau a definite fissure or grooye.

In front of the clitellum the setae are widely paired and rather
irregular; ab is approximately equal to cd, and is half aa or less;
aa is rather less than be; J is dorsally situated, and dd is greater
than either aa or &c. Behind the &litellum the setae are more
regular, and are set at the angles of the transverse section; an—
be=rzab=2¢d; dd is the greatest interval, and is equal to 3¢d or
nearly so. . : '

The elitellum extends from segment xiv, xv or xvi to xxviii or
wxix (or x¥x dorsally).

The genital markings are of two kinds, a series of small papil-
lae, and certaif cauliflower-like excrescences.

The papillae occur in three sets,—an anterior, on segments x
to xii, a middle, on segments xvii to xix or on xviil and xix, and a
posterior, on xxivtoxxviii. They aresmall, white, rounded eleva-
tions on the hinder parts of the sezments to which they belong ;
fometimes, where the segments are short and swollen, they appear
on the anterior wall of the intersermental groove ,—they may*in-
deed be almost hidden in the groove.

In the anterior set, there is a single midventral papilla on
segment x, a midventral and others more laterally placed on xi
and xii. The full number of the lateral papillae here appears to
be two on each side, symmetrically placed, one hetween a and b,

: some may be less definite than others, or one
may be missing.

The middle series of papillae (fg. 37) consists of a pair on seg-
ment xvii,—one on each side near the middle line, internal to o ;
a similar pair, with or without one more laterally placed (outside
b), on xviii; and six on =ix, m:., a pair near the middle line, as
above, one on each side between a and &, and one on each side
outside 5. There may be no papillae on xvii.

In the posterior group also six, in the positions just described,
appears to be the full number; but any one or more may be
absent in one or other segment, so that the number may dwindle
to one only (e.g. in segment xxviii in fig. 37, where the single
papilla is one of the median pair).

The cauliflower-like outgrowths (fig. 37) are also variable; they
may be described in a specimen in which they were well-marked.
Extending ventro-laterally on the left side over segments xx to

« xxiii and partly on to xxiv also is a longitudinal crest or ridge,

narrow from side to side. uneven, folded and notched; this ridge
is well-marked only in the extent indicated, but it is continued for-
wards very faintly, inclining slightly dorsalwards, as far as xv or
xiv. On the right side the ridge in segments xx to xxiii has grown
out into a foliating tumour-like mass of numerous soft irregular
closely apposed papillae ; the ventral surface of the mass is flat and
of triangular shape, the apex of the triangle extending inwards to

the line a; as seen from the dorsal surface the mass is also triangu--

E
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lar and similar in appearance to what has just been descmibed, but
the separate papillae are not so well marked, Another 1]'11}|Iina;_
excrescence occurs dorsally on the left side on -n.t,muu xxiv; this
is a similar patch of soft closely set papillae, taking up the mn_-_m
of the segment, but much bLroader in a transverse direction, ex-
tending indeed from the middorsal line nearly to the lateral line
of the body. Some of the Specimens, perhaps not fully mature,
showed the lateral ridges but no cauliflower-like excrescences.

Internal Anafomy. —Septum 475 is thin, 5/6 slightly and 6/7
somewhat thickened: §/8 is moderately thickened, and is the
strongest of the series; 8/g to 11/12 are less tlm_l\.uuu:] awain, and
1z2/13 aulv slightly so.

The degree of development of the sizzard varies in the two or
three specimens dissected. In the first, though ol*moderate size,
it was soft, thin-walled and vertically flattened,—i.c. in consider-
able degree rudimentary; in a second the wall was of moderate
thickness, though the organ was still lattened dorso-ventrally; in
a third the gizzard was well developed and fairly firm, and cylin-
drical in shape. The last-mentioned specimen would have beeh
passed without comment in an ordinary way; but the firmness of
the gizzard was in part deceptive, as on opening it it was found to
be full of earth. The gizzard is contained in segment vii: in the
last instance it extended also into the hinder part of vi

There are no calcareous glands. The intestine begins in seg-
ment xv.

The last heart is in xi.

Testes and funnels are present in segments x and xi (testes
nat identified in xi).

The vesiculae seminales are four pairs, in segments ix to xii.
Those in ix, on the apterior fave of septum gfro, are large and
smooth ; those in x, on the anterior face of 10/11 are smaller, and
only slightly cut up into lobes: those in xi, on the posterior face
of 10/11, are of the same size as the last, regularly ovoid and not
lobed ; the last pair, attached to the posterior surface of 11/12, are
large, lobed and meet each other dorsally above the alimentary
canal.

The ovaries occupy their usual position. Ovisacs are present
in segment xiv; they were much flattened against the posterior
face of septum 13/14 (being empty), but were of considerable wer-
tical and transverse extent. .

The spermathecae are situated in segments xiv and xv. They

are small subspherical or somewhat irregular sacs, each with a,

short thin duct as a stalk, and without diverticula. The duct runs
forwards towards the anterior boundary of the segment, and there-
fore debouches into the groove 13/14 or 14/15 as the case may be;
at least the attachment to the parietes is nearer the anterior than
the posterior septum of the segment. In number there are either
three or four on each side in each segment,—three in both seg-
ments on the right side, four in the anterior and three in the pos-
* terior on the left side. The two externally placed sacs are in line

-
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with setad a and b, the third is between & and ¢, and the fourth in
line with ¢. Each spermatheca 1s alfout large enough to fill out
the longitudinal extent of a segment. .

Fam. LUMBRICIDAE,
Gen, Helodrilus.

Helodrilus (Bimastus) parvus (Eisen).

.

Edoe of small stream, Barowh, Simla Hills, 5000 ft., 1o-v-1gi0 [
Aminndele).  Two specimens

Kasauli, Simla Hills, booo 1, Aug. and Sept., 1915 (Raind Prashad)

Numerous SpeCimens
L]

Helodrilus (Bimastus) constrictus (Rosa).

|-]'.lr:1||i1'|:.'_:'. ca. 000D 1L, .~'L|‘|I il grg (& armichae! collection), Three SpeL -
mens; one ImaALLre.,

The clitellum begins on segment xxvi, but it extends hehind
so as to include xxxii,—the whole of it dorsally, and a half dnd
two-thirds of it ventrally,

Pigmentation is wanting ; and there are no papillae in the re-

gions of setae ab of xvi,

The agreement is therefore not very close, but it hardly seems

_worth while making a new species or variety for these specimens,

Helodrilus (Bimastus) eiseni (Levins.)

Painsur, above Lohba, Sooo (L, 23-iv-1914 (Col. Tytler). A single speci-
men, nol fully mature.

The identification is not absolutely certain: the species has
been recorded from Kumaon district.

Helodrilus(Eisenia) foetida (Sav.)
Simla, W. Himalayas, jooo ft., g-v-1o10 (N, Awnandale).  Four speci-

mens.
Same place and collector. 12— 3-v-1g13. A single specimen.
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XX. NOTES ON CGRUSTACEA DECAPODA
IN THE INDYAN MUSEUM.

T, _INT.'.'I.-"LN CR.\N::L‘INII!;‘.EL

By Sranrey Kemre, B.A., Superintendent, Zoological ‘Eume‘y
af fudia,

(Plate VIIL.)

The number of Crangonidae known from Indian seas has been
cavisiderably increased by recent work in shallow water on various
parts of the coast. In dealing with the additional material thae
has come to hand T have thonght it useful to include references to
all the known Indian forms and to construct kevs to facilitate the
identification of the species of Pontophilis and Aezeon.

Six :-!n.c[u hitherto unknown are described, all belonging to
the genus Poulophilies, while, thanks to the assistance of Dr. W, T
Calman, I have been able to rectify certain errors in the nomen-
clature of two .alﬁrecil.‘s of degeon.

In a previous paper in this series ' T expressed the view that
Philocheras, Stebbing ( = Cheraphilus, Kinahan, ﬁ;frfr'.u.] conild not
be sustained asa distinet genus, but must be merged in Poutopliilies.
* In examining the new forms of 4his genus a point hitherto over-

looked has come to light, namely, that in certain species there

are considerable differences between the sexes in the form of the
pleopods. The modifications of these appendages are not only of
mterest as evidence of the affinitics of the different species, they
also, as it appears to me, afford a valuable clue to the origin of
the various genera of the family and point to lines of descent
very different from those suggested by Ortmann in 1890, I have
thought it best to discuss the structure of these appendages and the

phylogenetic conclusions which may be derived from them under a

separate heading at the end of the paper.

In all eighteen species of Crangonidae are now known from

Indian Jvaters, ten belonging to the genus Ponlophilus, six to Aegeon

and one each to Prionscrangon and Crangon.

b

-

!
2 Genus Pontophilus, Leach.
The six undescribed Indian species of this genus were obtained,
two from Kilakarai at the northern end of the Gulf of Mannar
: | Rec. Ind. Mus., V1, p. 5 (1911} ,
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and four from Port Blair in the Andamans, One of the new forms,

P. ineisus, is a very close ally of the Atlantic and Mediterranean
P. sculpius, the remainder are sh: wrply distinguished from all species
previously described by well-marked characters found in the seulp-

ture of the carapace and abdomen and in the form of the rostrum,

lateral process of the antennule, antennal scale and first two pairs
of legs. .

In some of the species there are considerable differences be-
tween the sexes in the form of*the last four pairs of pleopods,
feature discussed in detail on p. 81, and other sexunl distinctions of
an unusuad nature are met with in P. lowisi and P. candidus.  Inthe
former the dntennal scale, which is remarkable for the possession
in both male and female of a series of spinules on its outer margin,
shows wide differences in form in the two sexes. In the latter a
cunspicuous spine in the mid-dorsal line of the carapace is present
in the male and absent in the female, a remarkahle distinetion when
the great constancy of the armature of the carapace in other spe-
cies is remembered. .

The ten Indian species of Ponfophilus may be distinguished
thus :— ;

I.—First peraeopods with rudimentary exopod ; second pe-
raeopods very short, not reaching distal end ol merus
of first pair, their chela well formed with ||I|'.1l:|
fingers ; lateral process of antennular peduncle siyli-
form, much langer than broad,
A. Median canina of carapace with two ajr nes .. gracifis, Smilh.
B. Median carina of carapace with thres spines ... aftvssd. Smith

1l.—First peraeopods without exopod : second peraeopods
longer, reaching beyond carpus of first pair, their chela
ill-formed with parallel fingers; lateral ]'.*t’.H ess ol an-
tennular peduncle not *-hhfurn'l. '.]'\||rln'~ subguadrate
and broader than long.
A. A median longitudinal carina on carap: ace i
on srel. ath and sth abdominal somites [ros- .
trum bread distally, anterior margin squarely
truncate or concave
1. Duter margin of antennal scale armed with a
spine or a series of spinules in addition 1o
a terminal spine,
o, Carapace with five carinac bearing spines; a
single additional spine on outer margin of
antennal seale, placed near base; merus of
first peracopods with a single spine at distal
end of outer margin ; first four abdominal
somites with strong lateral sculpture . THEisHE, Sp.onovs
i, L.|l'ﬂj}ﬁ{..|’.." without spines and without lateral
carinae ; @ serics of spiniles on ouer mangin
of antennal seale ; merus of first peracopods
with thres spimes at distal end of outer mar-
gin; Lateral scalpture of first four alelomi-
nal somites feeble Laswist, sp. nov,
2. Antennal scale without additional Spines. on
outer argin ; [rarapace with spines and
lateral carinae ; first four abdominal somites

with strong lateral sculpture.] .., vow sabsechota, Kemp,
* B. No median longitudinal cannae on carapace of
abdomen,
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. Lateral marging of rostrum anteriorly divergent, .
apex broad, squarely [runcate [carapace with
one mid-dorsal spine m male only ; two pairs »
of lateral spines in both sexes] ... e vnelietoes, sp, now,
Lateral margins of rostrum anteriorly conver-
genl, apox narrow, rounded or pointed,
i, Rostrum of good size, separating the eyes;
carapace with one or gnore teeth in median
line; dactylus of seconel perneopods no
narrower than fixed linger. .
. Carapace pubescent with three teeth in mid-
dorsal line [four pairs of lateral teeth on
carapace; Lteral process ol antennulag
peduncle anteriorly spinose] . o pilasies, s nov,
it. Carapace not pubescent with only a single .
tooth in mid-dorsal line.

o. ‘Three pairs of lateral tecth on earapace ; 2
lateral process of antennular peduncle
anteriorly pointed ; ' thumb " of sub-
chela formed of a single articulated
tooth plebsz, | T

8, No lateral teeth on carapace : lateral pro-
I I

. cess of antennular duncle anteriorly

truncate; ' thumb " of zubchela formed .
. of two teeth, closely i'nxl;:l_'u:lx-'t-d and not

articulated : s Trendersonrd, Kemp

& Rostrum exceedingly small, eyes COntiguous ;
carapace without tecth in median line;
dactylus of second peracopods very slender,
less than half the breadth of fxed finger ., parsdvestees, sp.nov,

Pontophilus gracilis, Smith.

tgor,  Peufophiins gracilis, Alcock, Cat. Tudian deep-sea Crust, Wacrara
and Awomala; p. 115.

105, Ponteplhilos gracifis, Stebhing, Aarine fovest, 8. Afeifea. TV, P 4o
Pl xxw,

Pontophilus abyssi, Smith.

vor.  Ponfopliilus abyssi, Meock, Caf. fndian deep-sea Crast. Wacrura and
Anemala, po 116,

Pontophilus incisus, sp. nov.
(Plate wiii, fig. 1.)

The rostrum is longitudinally channelled : its sides are almost
parallel and its distal border, in dorsal view, is strongly concave.*
The actual apex is rounded, but is abruptly deflexed at a right
angle and can therefore be seen only from in front. The sides of
the rostrum and the orbital margins are clothed with long hairs
which partially conceal the eyes,

Omn the carapace ashallow groove extends transversely across the
base of the rostrum. Inthe mid-dorsal line thereis a rather obscure
interrupted carina composed of four short ridges. *The first of thesc
ridges ends anteriorly in a conspicuous tooth just behind the trans-
verse groove mentioned above; the second, which is very feebly
developed, usually terminates in a minute denticle; the third is
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well elevated and its margin in lateral view is a little uneven ; the
fourth is distinet and ends abruptlv.® The first lateral carinae are
not parallel, but converge anteriorlv. Bach is composed of a num-
her of short ridges ending anteriorly in denticles. The foremost
ridge is short and terminates in a comparatively large tooth placed
a little behind the first of those in the median line, The small
teeth or denticles on the two ridees posterior to it are also well
formed, while the remainder arg minute and can only be seen with
difficulty. At the posterior end of the carapace there are a few
additional short ridees. some baring dentitles, between the median
and the Ygst lateral carinae. The sccond lateral carina is also

%

g, L.—Pontophilus incisus, sp. noy

a. Antentnule. £. First peracopod.
. Antennal scale. d. Second peracopod.

vomposed of interrupted ridges, the foremost ending in a stout
hepatic tooth situated in advance of the primary median tooth.
The ridge flanking the hepatic tooth is comparatively long and is
succeeded by another, also of considerable length, which ends in a
conspicuous tooth; the remaining ridges, three or four in number,
are short and each may or may not bear a small denticle. There
are sharp orbital and branchiostegal spines, the latter being the
longer and extending beyond the level of the rostral apex. Except
for the ridges, the entire carapace is covered with a fine pubescence
and also, in many cases, bears several upstanding tufts of long
setae. 4

\-.—r’
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The corneal portion of the eye 1s veniform in outline. The
basal segment of the antennujar peduncle (text-fig. 1a) is longitud-
inally keeled below and usually bears a small tootle near its prox-
imal end. Ifs lateral process is transversely oblong with the outer
distal angle somewhat drawn out and projecting forwards. The
second and third segments of the peduncle are extremely short,
the two combined being scarcely half the length of the first.

The antennal scale ituxt-ll:&. th) is broadest near the base
and is narrowed strongly towards the apex. It is about three times
as long as broad and the short spine which terminates its outer
margin extends by almost its whole length beyond the apex of
the lamella. On the outer margin, at Lhe end of the proximal
quarter is a single stout tooth, recalling that found in P, sculpfus,
but placed much nearer the base. The margin belind this tooth
is strongly convex and that in front of it slightly concawve,

The outer maxillipedes reach beyond the tip of the antennal
scale by alinost the entire length of the ullimate segment.

The first peracopods (text-fiz. 1) are a little shorter than
the outer maxillipedes and do not possess exopods. The spine
on the outer margin of the merus is strong and, as in P. scufplus,
is terminal in position. On the distal margin of the carpus there
are two external spines, The propodus is nearly three and a half
times as long as wide and the **thumb™ of the subchela is ex-
ceptionally large and strong. At their base the first peracopods
arc separated, in both sexes, by a sharp forwardly directed sternal
tooth.

The szecond peraeapods (text fig. 1d) are clothed with long
hairs and reach bevond the end of the carpus of the first pair by
almost the entire length of the chela, ‘The carpus is about onc
fiftth shorter than the merus and nearly one fifth longer than the
chela, The chela, as in dllied species, 1s weakly constructed , without
incurved claws at the apex. The Gugers are of cqual breadth and
length and the palm is exceptinnally short, occapying only about
one fifth the length of the chela.

The slender third peracopods reach beyond the tip of the
antennal scale by the two terminal segments and by one third the
length of the carpus. The latter segment is nearly one and a half
times the length of the merus, twice the length of the ischinm and
one and a half times the length of the propodus and dactylus
combined. The propodus is equal in length with the ischium and
iz two and a half times as long as the dactylus.

In the last two peracopnds, which are similar, the four distal
segments are practically glabrous; those of -the fourth pair reach
beyvond the antennal scale by the Iength of the dactylus, The merus
in this pair is a trifle longer than the dactylus, four fifths the
length of the propodus and nearly twice as long as the carpus.
The dactylus is almost three gquarters the length, of the propodus.

The abdominal segments are deeply grooved and incised, much
as in P. sculpius, the depressed portions being pubescent and the

.raised portions glabrous. On the first five somites the sculpture is
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transverse for the most part ; but there is a sharp longitudinal mid-

. dorsal ecarina in the posterior three,quarters of the third somite,

a pair of juxtaposed carinace, fused posteriorly, in the same position
on the fourth somite and a similar pair of carinae, slightly diver-
gent posteriorly, on the fifth. On the sixth somite the only sculp-
ture consists of a pair of longitudinal carinae separated by a broad
flat interspace. The pleura of the*first four somites are pointed
below, bluntly in the female, rather more sharply in the male,

The pleopods show marked sexual differences, In the male
the endopod of the last four pairs is comparatively well developed
and possesses an appendix interna.  In the female the endopod is
reduced in*size and is extremely small in the case of the last pleo-
pod : the appendix interna is present in the second pair, but is
much smaller than in the male: in the third and fourth pairs it is
quite radimentary and from the fifth it is entirely absent.

The outer uropod is shorter than the inner and is very slender,
nearly four times as long as broad. The telson is scarcely longer
than the inner uropod and is also very slender, It is sulcate
above and bears two pairs of small dorso-lateral spinules. ‘The
lower edges are {ringed with long setae and distallv it terminttes
in a sharp point, flanked by a pair of short spinules and bearing
two pairs of long finely plumose setae.

Large females reach a length of 18 mm.; the males are smaller,
not exceeding 15 mm., and are apparently much less abundant.
The eggs are about 0°4 X 03 mun. in longer and shorter diameter.

Pontophilus incisus is a remarkably close ally of P. scithplues,
Bell, a species known from the Mediterranean and from the French
and British coasts.! In all conspicuous characters there is a very
close similarity between the two forms, but differences in detail are
sufficiently numerous to justify their spegific separation. In P
theisis there is only one strong tooth in the mid-dorsal line of the
carapace, whereas in P, seulpius there are alimost invariably two.
In P. incisus, also, the antennal scale is narrower and the tooth
on its outer margin is placed near the base instead of in the mid-
dle. In both species the spine on the "outer margin of the merus
of the first peracopods is terminal and not sub-terminal as in some
other species of the genus; in P. tucisus, however, the anterior
edge of the merus between this spine and the articulation of the
carpus is entire, hearing oniy a few hairs, whereas in P. scuilplies
4two or three additional spines are found in this position. In
P.incisus, moreover, the lateral process of the antennular peduncle
is more pointed distally, the, subchela is more slender, the palm
of the second peracopods shorter and the dacivli of the last two
peracopods comparatively longer. '

In a previous paper® I have remarked on the presence of the
appendix interna in P. seudptus; but I failed to notice that in the

-

b 1 have compared the Indian species with specimens of P, senlptus from the
frish Sea.

® Kemp, Ree, Titd, Mais., V1, pooo f1a11) 4
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development of this appendage there were marked sexpal differ-
ences, The condition in P, seulffus is, in fact, precisely the same,
as has been described above in the case of the related Indian form.

As regards the characteristic tooth on the outer edge of the
antennal seale, I noted, in the paper cited above, that it was
apparently absent in a single Mediterranean example of P. sculp-
fus preserved in the Indian Muscum. Further examination of
this individual shows that the tooth is indeed pregent, but situated
at the proximal end of the seale. «The specimen is, in fact, in all
points identical with the types of, P. fneisus and differs from P.
scied ftnes in the characters noted above, It is labelled 3 Mediter-
ranean” without more precise locality and is said te have been
received from K. Corualia, from whom Wood-Mason obtained a
large number of Mediterranean Decapoda. From #eller’s descrip-
tion,! lowever, it scems clear that the true P. sealplus occurs in
the Mediterranean, for in his description of the antennal scale he
says **am Seitenrande ausser dem endstdndigen stachel mit einem
zyeiten beildinfig in der Mitte.”” 1t is probable therefore that
some mistake has arisen and that the specimen, said to have beon
fonnd in the Mediterranean, was in reality obtained in Indian
waters.

In life Ponfopliilus incisus 15 closely mottled with dark grey
and brown, the colauration being apparently protective,

All the specimens in the collection are from the Andaman Is.—

Andamans, 2o fms, Investigator, 1, 1o mimn,
3 - = & .
Port Blair, Andamians, 5. Kemp. 41 Fe1Bmnl,
2=12 fms,

The specimens from Port Blair, among which the tyvpes of the
species (goyo/1o) are included, were obtained in the channel off
Ross I. on a rough hpttom colnposed of sand, stones, shells and
coral.

Pontophilus lowisi, sp. nov.
(Plate viii, fig. 2.)

The rostrum is longitudinally channelled above ; its lateral
margins are curved and strongly divergent distally. The anterior
margin is very broad and, in dorsal view, a little concave. The

true apex is sharply deflexed ; it has a rounded margin and is

visible only from in front.
On the carapace there is no frace of the transverse groove be-

hind the rostrum which occurs in most species. In the mid-dorsal ,

line there is a longitudinal carina which extends close up to the
base of the rostrum. Throughout the greater part of its length,
this carina is obscure; but for a short distance just behind the
middle of the carapace it is sharp and well defined and owing to
its greater elevation is distinct in lateral view. A feeble groove
runs ohhquely fﬂrwards and downwards on either side of the cara-

f Heller, rr:::r‘ siidlich. K afe, [ 228 FI8OE L
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pace terminating just above the sharp branchiostegal spine, This
.=pine reaches to the level of the rosfral apex aud extends far in
advance of that ‘which defines the outer orbital angle, | Fxeept for
those on its frontal margin the earapace is entirelv devoid of
spines and, except for that in the mid-dorsal line. it is without
carinae. The carapace does not appear to be pubescent

The basal segment of the angtefnnlar peduncle is about one
and a half times the length of the second and third combined: its
lateral process s oval (text-fig, =a)

The antennal scale differs notably in the two sexes  In the
female (feat-fig, 20} it is scarcely more than twice as long as broad

Fic. 2.—Pontopfiliz lowisi, Sp. nov,

a, Antennule. b, Antennal scale of female.
b, Antennal scale of male. e. First perasopod.
d. Secoud peracopod.

and the lamella, though usarrowed. is of considerable breadth at
its distal end. In the male (text-fig. 2b), it is almost three times
as long as broad and the lamella slopes sharply away from the
«base of the distal tooth. The outer margin in both sexes bears
. numerous spines, in this respect differing from all known species
of the genus. In the female the margin is straight or very slightly
concave and bears some 12 or 13 spines which increase in size from
behind forwards. In the male the wmargin is strongly sinuous,
convex in the middle and concave towards the distal end. It
bears from g to IT spines, similar to those of the female, but they
afe restricted to the basal convex portion of the margin and do
not extend on to the concave part nearer the apex,

amm—
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The third maxillipedes reach almost or quite to the gnd of the
antennal scale. The combingd length of the two subequal distal |
segments i3 not greater than that of the antepenultinate. The
latter segment hears a few small spinules at the distal end of its
lower margin and the exopod, when naturally flexed, reaches bui
little bevond the middle of its length, .

The first peracopods (tekt-fig. 2¢) reach a little further than
the third maxillipedes. The merus at its outer distal angle bears
three stout curved spines and there is a single external spine neas
the distal end of the cappus.  The subchela is a little more than
three times as long as broad ; the * thumb "' is large and sharp as
in P, fucisus. The first legs are separated at their base by a large
forwardly directed sternal teoth

The second peracopods (text-fiz. 24) are closhed with leng
hairs and reach bevond the carpus of the Arst pair; the merus is
as long as the carpus and chela combined, the carpus is one and =
third times the length of the chela and the fingers are a little less
than one and a hall times as lone as the palm. Each finzer bears
a slender spine at its apex, but the spines are not curved and the
claw 15 apparently without eutting cdees. The fixed finger is a
little broader than the dactylus.

The third peraeopods reach beyond the antennal scale by the
iength of the two ultimate scgments. The proportions are much
the same as in P, tncisus, but the propodus and dactylus are com-
paratively a trifle longer, their combined lengths being almost three
quarters that of the carpus.

The fourth and filth pairs bear scattered setae on the propo-
dus. The fifth reach beyond the scale by about half the length of
the dactylus. The propodus in this limb is two and a half times
the length of the carpus and is a quarter longer than the subequal
merus and dactyius, Seen under a high power of the microscope
the anterior margins of the merus and carpus have a roughened
appearance, as though they were studded with small tubereles.

The abdomen in a dried specimen shows faint indications of
sculpture, very shallow transverse grooves and elevations being
visible on the frst four segments, In the posterior half of the
second somite and over the greater part of the third and fourth
there are sharp longitudinal mid-dorsal carinae. Those on the
second and third somites are simple, but that on the fourth is
longirudinally grooved in the middle and thus has the appearance
of a double carina fused at either end. There are two short dorsal

carinae on the fifth somite and a pair of similar widely-separated

carinaé, which are exceedingly obscure, on the sixth, The pleura
are not pointed inferiorly.

The pleopods of the male resemble those of P. inersus, the
endopod of the last four pairs is well developed and carries an
appendix interna. In the female, as in P. incisns and P. seulpius,
the endopod is greatly reduced and the appendix interna, found in
those species in a rudimentary condition on the second, third awnd

- fourth pairs, is entirely suppressed.
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The puter uropod is a little shorter than the inner and bears

. long setae on its outer, as well as on jts inner margin; it is a little
more than thred times as long as broad, The telson reaches about
to the apex of the inner uropod: it is deeply sulcate abowe with
two pairs of dorse-lateral spinules and in the form of its apex
resembles P. incisus.

This species is, 1 believe, the sufallest known Macruran. Itis
smaller even thon P, sabsechola, Kemp, the largest individual in
the collection, an ovigerous [smale, being slightly less than 7°5
mim. in total length. The eggp are comppratively large for such
a small species:; when not eved and to all appearances freshly
extruded they are about o'34% o027 mm. in longer and shorter
diameter; when fully eved and ready to hatch they measure about
o8 X o 30mme

Poutophilus lowisi is perhaps distantly related to ', bidenlatus,
de Haan !, and P. feponicus, Doflein ®, but from hoth these species
it differs conspicuously in the form of the carapace and in the
presence of a series of spines on the outer edwe of the antennal
feale

The colouring of the species differed considerably in specimens
irom different localitics, Individuals found on a muddy bottom
were for the most part densely pizmented with grev and brown, the
last abdominal somite and tail-fan being colourless except for a dark
transverse band on the latter. Specimens from sandy ground were

,much lighter in colour, often quite pale and sometimes with one or
two transverse brown bands, In one example [rom this type of
bottom the pigmentation is very peculiar, the carapace being deep
amber brown, the abdomen white with transverse bars of brown
on the filth somite and tail-fan and the antennules bright red.

=1 Port Blair, Andamans; 3-12 fms. 5 heemps 09y °5-775 mn.

Specimens were found off Ross I and in various other parts
of the harbour, but were most abundant at the inner end on a
muddy bottom. The types of the species are numbered goy4/1o
in the Indian Museum register. 5 '

With this species I have associated the name of Mr. R. F.
Lowis, Deputy Superintendent of Port Blair, to whom I am much
indebted for assistance during my visit to the Andamans.

Pontophilus sabsechota, Kemp.
s [yl l"nj.l.'.lnl__'.r.".'ln'1|~ sitbsec o, H.l.'lll]r_ ReeoFaid, s, V1, (ERRLEH |.ll. i, |ib’;. 11-13.

A male from Port Blair, only & mun. in length, agreés in most
particulars with the type, a female. The distal margin of the

L e Haan, in Siebold™s Faiea Faponice, p. 183, pl slv, G, 14 (1849) and
Balss, Abland!. sinth-phyvs. Klasse K. Baver. ckad. Wiss, Mineler, Suppl.
Bd, 11, p. 08, test-hg, 41 (1014}

2 Doflein, Ablandl. math -plivs, Klusse K. Bavero dbod. Wisse Manchen,
NXT pohar, phoii, G o, and text-hig, p. 622 (goz),
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rostrum 15, however, more definitely concave in dorsal vigw and the
anterior tooth of the second, lateral caring of the carapace is less
acute, The onter margin of the merus of the firdl legs terminates
in a small spine and two similar spines exist between it and the
articulation of the carpus: these spines do not exist in the type.
The dactylus of the second legs is proportionately shorter than in
the female, less than twice*the length of the palm. The dorsal
cartia of the fourth abdominal somite is feebly channelled longitu-
dinally ; that of the fifth is similar in its anterior half, but poste-
riorly it is split into twp divergent branches.  On either side of the
median line i the third, {ourth and fifth somites are, short but
well defined carinae, which are transverse on the third: but take a
more oblique direction on the two succeeding somites.  In the type
specimen these lateral earinace are obsolete and the median keel of
the fourth somite does not appear to be bifurcated posteriorly. In
the pleopods there is o wide difference between the sexes, The
endopod of the last four pairs is well developed in the female; but
ig the male is exceedingly small in the second, third and fourth
pairs and is entirely absent from the fifth. .

* TIn life the male was almost pure white in colour with o black
spot in front of the median tooth of the carapace, a pair of similar
spots on either side between the first and second lateral carinae
and a pair near the pesterior margin, There were transverse
bars of black pigment on the fourth abdominal somite and on the
tail-fan, a black band near the distal end of the subchela and
three similar bands on the fourth lex, situated on the ischium®
merus and propodus.

ast Port Blair,: Andamans, ¢ hms &, lemp. 1 o, 8 mm.

Pontophilus Eandidus, Sp. NOV.
(Plate viii, fig. 3.)

The rostrum is flat and not channelled longitudinally ; its lat-
eral margins are curved, convergent from the base to the middle
and divergent from the middle onwards, The distal end, seen in
darsal view, is abruptly and squarely truncate. The true apex of
the rostrum is sharply deflexed ; it is visible only from in front
and has a broadly convex margin,

The carapace is entirely’ devoid of carinae ; its surface, though
smooth to the naked eye, is microscopically scabrous. The trans-
verse depression usually found behind the rostrum is obsolete.
The spinulation shows a remarkable difierence in the two sexes.
In the male there is a sharp spine in the median line a little behind
the base of the rostrum, but of this in the female there is no trace.
In both sexes there is a sharp hepatic spine, situated about on the
same level as the dorsal spine of the male, and below and in
advance of it is another conspicuous spine situated behind the
branchiostegal angle. In the male there is a short longitudinal

. groove above the hepatic spine and another beneath it, shallower
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and considerably longer, extending almost to the posterior margin
.0f the carapace. The branchiostegal, angle is sharp and reaches
the level of the fostral apex. On the margin immediajely beneath
it is a small spinule.

The basal segment of the antennular peduncle (text-fig, 3a) is
broad, its outer distal angle is bluntly produced.  The lateral pro
eess is transverselv oval with a strfight posterior margin and a
sharp point at its antero-external angle.  The antennal scale (text-
fig. 3b) 15 broad, not more than <wo and a third times as long as
wide ; the outer margin is a triffe sinuous apd terminates in a sharp
spine whigh does not reach nearly as far forwards as the distal end
of the lameHa.

The third maxillinedes reach a little hevond the end of the
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4. Antennule. £

First peracopod.
b, Antennal scale.

d. Second peracopod.

antennal scale ; the ultimate segment is decidedly longer than the
antepenultimate. <
. The first peracopods (text-fig, jr) reach a little beyond the
third maxillipede and do not possess an exopod, The outer edge
of the merus terminates in a single stout tooth and the margin
between this tooth and the carpal articulation is entire. The
Jcarpus bears two spines on its outer distal margin. The subchela
is little more than two and a half times as long as wide : the cut-
ting margin is strongly oblique and the spine which forms the
‘thumb' is extremely long and slender and is remarkable in that
it is articulated and movable. The first legs are not separated at
their base by the forwardly directed sternal tooth found in some
other species of the genus.
.« The =econd peraeopods (text-fig. 3d) reach beyond the carpus
of the first pair and are lightly clothed with hair, The merus is .

P—
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long, more than twice the length of the carpus; the chelg is a littl:

shorter than the carpus. The fingers are a trifle shorter than the,
paltt ; they are of equal breadth, without definite Entting margins,

and each bears at its apex a single stout seta serrated on the inner

side,

The third peracopods reach beyvond the end of the first by the
two ultimate segments. The cqrpus is one third the length of the
merus and is a little shorter than the propodus apd dactyvlus com-
hined. In the fourth pair the prepodus is the longest segment,
nearly a quarter longer than the jmerus, a trifle longer than the
carpus, and about 1°7 times the length of the dactylus. .

The abdomen is quite smooth, without trace of sculpture; the
lower margins of the pleura are rounded. The pleopods resemble
those of P.lowisi. The endopod of the last fear pairs in the
female is greatly reduced and shows no trace of au appendix in-
terna.  In the male the endopod is better developed and in all
four pairs is provided with a well formed appendix.

» The outer uropod is shorter than the inner and is about three
times as long as broad: its external margin is without setas,
extept for a few at the distal end. The telson reaches about as
far as the outer uropod and is not sulcate above, It bears two
pairs of dorso-lateral spinules and the apex is similar to that of
. incisus,

Living specimens were as a rule almost pure white with a nar-
row transverse brown band on the tail-fan.

.
ks Port Blair, Andamans. & Kemp. 234 %710 mm.

e 4]

The tvpe specimens bear the number go8z/10.

Pontophilus. pilosus, sp. nov.
{Plate viii, fig. 4.)

The rostrum is well developed and reaches almost to the end
of the evestalks. It is deeply hollowed longitudinally and tapers
to a narrow rounded apex. On its ventral side there is a deep
vertical keel, extending downwards between the evestalks. The
keel ends abruptly a little behind the apex where it bears a tuft
of long setae.

The carapace is everywhere clothed with a fine pubescence,
which, aver the greater part of the surface, is comparatively short,
hut becomes more conspicuous laterally and on the antero-lateral
portions takes the form of long silky hairs. There are three pro.
~urved teeth in the mid-dorsal line, but no carina. The first two
of these teeth are placed rather close together in the anterior half
of the carapace, while the third is in the middle of the posterior
half. Behind the antennal spine, which reaches almost as far for-
ward as the rostrum, there are two small teetl placed one behind
the other in the latitude of the first tooth of the mid-dorsal series,
Below these there is a stout hepatic tooth which overhangs a deep
sulecus—the lateral continuation of the transverse post-rostral
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groove, especially well marked in this portidn of the carapace.
Lhe branchiostegal spine is strong and extends forwards bevond
the level of the e¥estalks. Behind it is another small tooth, placed
further forward than any others of the dorsal series. Exclusive
of the spines on its frontal margin, there are in all eleven tecth
on the carapace:, none of these teeth form the terminations of
carinae, a3

In the male gach of the last three thoracic sterna bears
median keel, which ends anterierly in a small tooth: these keels
are absent in the female. The first and secoud pairs of legs
are adjaceat at the base in the male and are not separated by the
antrorse spine found in P, fendersont.

L

¢ .
i, y—FPontepieing prlosus, sp.nov.

. Antennule. . First peracopod,

b, Antennal scale, d. Second peracopod.

The eyes are stout and short. In both sexes the distal mazr-
gin of the stalk, on its upper and inner side, is produced beyond
the cornea to a small but conspicuous papilla,

» The basal segment of the antennular peduncle (text-fiz. 4a)
bears a stout ventral spine and another at the distal end of its
euter margin. The lateral process is peculiar in form. It ig fully
as long as broad and is furnished anteriorly with two spines, the
outermost the largestand the inner bearing a small internal spinule.
The outer flagellum does not appear to be appreciably stouter in the
male than in the female and is shorter than the peduncle.

The antennal scale (text-fig. 40) is broad, its breadth in a large
female being more than half its length. The outer margin is con-
vex and terminates in a spine which does not reach as far forward
as lhe lamella and is separated from it by a broad U-shaped gap.

L3
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The outer maxillipedes are clothed with long setae wnd reach
beyond the end of the anteunal seale by almost the entire length .
of the ultimate segment. ¥

The first peracopads (text-fig. 4¢) are a little shorter than the
outer maxillipedes and are not provided with exopods. The spine
on the outer margin of the merus is terminal and.on the anterior
margin between it and the articulation of the carpus there isanother
smaller spine. The carpus is short; the inner margin is lobed and
bears coarse setac, while on the out®r margin are two spines.  The
breadth of the hand, measured near.dts base, is about one third its
entire length. 3

The second peracopods (text-fiz. ) reach to the carpus of the
first pair. The carpus is two thirds the lensgth of the merus and is
as long as the palm and half the length of the fingers® In the chela,
which as in the preceding species is weakly constructed and with-
out cutting margins or terminal claws, the palm is abiout one
seventh longer than the dactylus. The fixed Auger is noticeably
shorter than the daetylus and both fingers bear long setae,

_ The slender third peraeopods reach bevond the antennal scalé
by about the length of the two ultimate segments. The merus is
a little shorter than the ischinm and a little longer than the pro-
podus. ‘The carpus is one and two thirds the leagth of the merns
and is one fifth longer than the propodus and dactylos combined,
The fourth and ffth legs are rather densely clothed with hairs
The merus, carpus and propodus are subequal and the dactylusis |
a little more than half their length.

The abdominal somites are quite smooth and are covered with
a fine pubescence similar to that on the carapace; the margins of
the pleura are rounded. The inner ramus of the last four pairs of
pleopods is comparatively well developed in the male and carries
an appendix interna; in the [emale it is reduced and no trace of
this appendage is to be found. The outer uropod is shorter than
the inner and is nearly three times as long as broad. The telson
is one and a half times the Jength of the last abdominal somite; it
is provided with two pairs of dorso lateral spinules and its lower
margins aré ciliated. The apex is similar to that of P. parvirostris,

Pontophilus pilosus is sometimes conspicuously banded in life
with dark brown. In examples from very shallow water there is a
narrow transverse band at the posterior end of the carapace and
others, rather broader, on the second and fourth abdominal somites
and across the middle of the telson and uropods. Individuals
obtainéd at a depth of two fathoms were marbled with brown pig-
ment mixed with a certain amount of pure white, the carapace
being sometimes of a dull reddish-brown. In all the specimens
there was a dark spot at the distal end of the subchela.

The specimens were obtained at the northern end of the Gulf
of Mannar.—

Spid Hilakarai, Ramnad 5. Kemp, =L g T e
dist., 5. India. 5'5-13 mm. Tvres,
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Pontophilus plebs, sp. nov.
(Plate viil, fig. 5.) .

The rostrum is longitudinally channelled ; its lateral mareins
are convergent and meet in a narrowly rounded apex.  The cara-
pace is devoid of pubescence and js ot carinated, It bears seven
teeth, one situated mid-dorsally, close belind the rostrum and
separated from it by a shallow*transverse sroove, and three pairs
on either side. The latter cqmprise a stout hepatic tooth, on i
level with that in the middle line, and two small teeth, both in
advance of the hepatie, placed close together behind the sharp
spinous branchiostegal angle. In the anterior half of the carapace
there are obseifre longzitudinal furrows above and helow the hepa-
tic tooth.

The basal segment of the antennular peduncle (text-fiz 5a) is
longer than the two following combined, externally the distal
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P, 5.—FPontophilus plebs; sp. nov,
a. Antennule. ¢. First peracopodl.
b, Antennal scale. L. Second peracopod,

margin is produced to an acute tooth. The lateral process is more
or less oval in shape, longer than broad, and is anteriorly pointed.
The second and third segments are broader than lonz. The an-
tennal scale (text-fig. 5b) is onlyv twice as long as broad ; the outer
margin is straight and terminates in a tooth which is far exceeded
by the distal end of the lamella. 2

The third maxillipedes reach beyond the scale by about half
the length of the ultimate segment. The first peracopods (text-
fig. 5¢) are scarcely shorter. The outer edge of the merus termin-
ates in a large tooth and the margin between this tooth and the
articulation of the carpus is unarmed. The carpus bears a stout
external tooth. The hand is about two and a half times as long
as wide and the single tooth which forms the ‘ thumb’ of the sub-»
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chela is articulated, as in P. candidus, and not fixed as in most
species of the genus. 4

The secpnd peracopods (text-fig. 5d4) reach little bevond the
end of the merus of the first pair. The merus is one third longer
than the ischivm and more than twice the length of the CATPS.
The dactylus is longer than the palm and eonspicuously longer
than the fixed finger. the finkers are of equal breadth and each
bears a single stout seta at its apex.  The whok limb is rather
thickly clothed with hairs, .

The slender third peracopods.reach bevond the end of the
antennal scale. The carpus is a little longer than the neerus and
as long as the propodus and dactylus combined. The fourth and
fifth peracopods are shorter than the thicd. In the fifth pair the
dactylus and propodus are subequal ; the carpus is®a little longer
than the propodus and a little shorter than the merus,

In the male the last three segments of the thoracic sternum
are carinate, the carina of each ending anteriorly in a small tooth
These carinae and teeth do not appear to exist in the female and
in neither sex is there a sternal spine extending between the based
of the third less.

The abdominal somites are smooth, without sculpture or
pubescence ; their pleura are rounded inferiorly, in the male the
endapod of cach of the last four pairs of pleopads is comparatively
well developed and possesses an appéndix interna. In the female
there is no appendix interna and the endopod is very small in the
second and third pairs, quite rudimentary on the fourth and absent
from the ffth.

The telson, including the terminal spines, reaches a little be-
vond the end of the inner uropod. It is not sulcate above and
bears two pairs of lateral spinules between which are two rows of
exceedingly minute denticles. These denticles can only be seen if
the telson is viewed obliquely from the side under a microscope :
they extend from the base almost to the distal end and may be as
many as sixteen in number. The apex is closely similar to that
of P. incisus. 3

The outer uropod is shorter than the inner, It bears setae on
its external margin and is fully three and a half times as long as
broad. :

The largest of the nine specimens obtained is only 6 mm. in
length. No ovigerous females were found and it is possible, there?
fore, that all are immature. The characters are, however, quite
distinctive and experience with other species leads me to believe
that they would not change appreciably with further growth. The
specimens were pale in life with sparse black dendritic chromato-,
phores.

“1at Port Blair, Andamans, 2 fms. 5. Kemp. th g4-0 mm,  Tyres,

The specimens were all found together in Phoenix Bay on a
 bottom of muddy sand.
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. Pontophilus hendersoni, Kemp.

1015, Poutapdalis fendersons, Komp, Mew, Lad Mus Vg s ple S,
figl 8.

The chardeters given in the key on pp. 350 and 357 will suffice
to distinguish this species from all other Tndian repre
the genus, = :

P iendersont is very closely aMied to Pomegalocheir (Stebbing) ',
obtained at depths of 25 and 37 [athoms on the coast of 8. Africa.
The African form agrees in nearly all respects with that from the
Indian coast; in particular, there is (as shotn in Stebbidg’s figures)
an nlnm:;f'{:m.upleru identity of form in the structure of the subchela,
the ‘thumb’ being composed of two closely juxtaposed spines in-
stead of the single one found in all other species of the genus.

There are, however, certain discrepancies hetween Stebbing's
account and my own, which, if substantiated, are sufficient to
justify the separation of the two forms, The apex of the lamella
of the antennal scale is, for instance, moch more acute in P, negalv-
chair than in P. hendersons, extending much further beyond the
apex of the spine that terminates the outer margin {¢f. Stebbigg's
pl. lxxix, fig. a.i. and my text-fic, 25a). Stebhing also lias made
nomention of the small tubercle found in P. llendersoni on the
sum of the third abdominal somite and the armatire of the telsoi
is totally different, In P, megalocheir the telson is furmshed ai
its apex with a long and slender tooth, flanked by a pair of plu-
mose setae (9. Stebbing, pl. lxxix, fiz. T). In P. fenderson the
apex consists of a triangular plate with a minute spinuie on either
side and with two pairs of plumose setae arising from beneath it
{v. Kemp, text-figs. 25 g. g').

Since the original account of P. hendersoni was published,
additional specimens have been taken in the open sea on the Orissa
Coast, a circumstance which tends to confirm the view that the
occurrence of the species in the outer channel of the Chilka Lake
was purely accidental and that it is not normally an inhahitant of
brackish water,

sentatives of

ChOT

.
uass Purd, Orissa const, d=dy fmis. 5. lemp. 3 =g .

Pontophilus parvirostris, sp nov.
{Plate viii, fig. 6.)
*  The rostrum is extremely small, far less conspicuous than in
any other species of the genus. It recalls that found in many

Pagurids and consists merely of a small flat triangular pgolonga-
tion of the median part of the carapace. The apex is acute and

_does not reach further than to one third the length of the evestalks,

The antennal spine is sharp and extends far beyond the level
of the rostral apex ; the branchiostegal spine is long and reaches

I Philocheras negalochierr, Stebbing, Jun. 8. African Mus., XN, po 71, gl
bxxix (10155, This work was not received in Caleutta in sufficient time 1o enahle
me to refer to it in my account of the DNecapods of the Chilka Lalke,
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. almost as far forwards as the ends of the evestalks, The latter
spine is flanked by a short carina which runs obliquely downwards
and backwards and, above its posterior termination, in the anterior
quarter of the carapace, there is another well marked spine.  Ex-
cept for this spine and for the carina mentioned above the entire
surface of the carapace is smooth, save for a feeble transverse
depression behind the frontal margin, On the sides of the carapace,
most numerous below the branchiostegal carina, rare some long
silky hairs. i

The thoracic sterna of the femak: are not carinate,

. T . ;

The eyes arc elonzate and their inner margins are comtignous ;
the cornea is well pigmented and its length in dorsal view is about
equal to that of the stalk,

The basal segment of the antennular pedunelt (texi-he. Ga)
bears two stout teeth, one situated ventrally and one externally

Fecs, o, "II""'""." fridees Paryrrmst Iz, Spre 1Y,
d. Antennule, ¢, First peracopod.
&, Antennal seale, o, Second peraeoped,

at its distal end. The lateral process is elongate oval and is fur-
nished with a minute point anteriorly. The second and third seg-
ments are about equal in length and the outer flagellum in the
female is about as long as the peduncle.

The antennal scale (text-fig. 65) is about one and two thirds,
as long as broad; the outer margin is very slightly convex and
tem‘lina_tes in a stout tooth which does not reach nearly as far for-
wards as the apex of the lamella.

The outer maxillipedes reach beyond the apex of the scale by
more than half the length of the ultimate segment.

The first peraeopods (text-fig. 6c) reach as far forwards as the
third maxillipedes and do not possess exopods, « The merus bears
a terminal (not sub-terminal) spine at the distal end of its outer
margin. On the outer and inferior aspect of the carpus there is a
=harp spine; the inner angle is produced and is provided with a



354 , Records of the Indian Museun, [Vor, X7,

tuft of cqarse setae. The basal breadth of the hand is little more
than one third its entire length, ‘The ** thumb ™ of the subechela
is stout and strongly deflected outwards. On the inner surface
near the base of the propodus there 13 the usual tuft of coarse setae.

The second peracopods (text-liz. 6d4) reach about to the end of
the merus of the first pair.  The chela is a trifle longer than the
carpus and is remarkable in that thesdaetylus is extremely slender,
less than half the thickness of the fixed finger. Asin allied forms
the chela is very wealkly constsucted and is without terminal claws
or definite cutting edoes, The palm is abgut two thirds the length
of the fingers and the propodus on its outer margin is densely
fringed with long setue.

The slender third peracopods reach hevoud the scale by the
whole length ef the two ultimate segments.  The merus is a little
longer than the ischinum and a little shorter than the propodus and
dactvlus combined. The carpus is twice the lenzth of the ischium.

The fourth and (ifth peracopods arc similar and stouter than
the third. The merus is a little longer than the subequal carpus
sind propodus and about three times the length of the dactylus,
The segments are rather densely clothed with hairs. .

Th';: abdominal somites are quite smooth, without ecarinac or
grooves, and tlie margins of the pleura are rounded below. The
sixth somite is about ¢ qual in length with the telson. The inner
ramus of the last four pairs of plespods is very short and does not
possess an appendix internn, ‘The uropods are halfl as long again
as the telson and the ::x'-'_npr:-.l is nearly four times as long as broad.

The telson is rather broad at the base, but much narrowed at
the apex. The margins are setose and there are two pairs of dorse-
lateral spinules. ‘The tip is triangular and sharply acute ; beneath
it three pairs of spinules arise, the innermost two thirds the length
oi the intermediate pair and two and a half times as long as the
outer.

The colour in life of Ponfoplilus parvivosiris was pale, mottled
and spotted with dark umber, tending to maroon at the sides and
on the appendages and forming distingt blotches on the pleura of
the first, fourth and sixth abdominal somites.

The specimens are registered thus,—

=est Wilakacai, Ramnoad dist., 8. India, 5, lkemp. 45, 0-1p mm

Tryres.

Genus Aegeon, Guérin Méneville.

1885  FPoatovaris, Bate, ﬁflll" ful'.'rt.".l’-!r.'gﬂ' Meacrira, P 405,

1oees. Aegeen, Stebbing, Warine Invest, 8. Africa, 1, p. 50. g

tgot.  Aegeon, Aleock, Caf. fadian deep-sea Crusi. Urn‘rnrr: el Anonrala,
P 117 Gincluding subgenus Parapontocaris p. 120)

All the described forms of this genus are represented in the
collection of the JIndian Museum. Three of them, Aegeon orien-
talis, Henderson, "A. habereri, Doflein, and A. lacazei, Gourret, are
mtermedmte in character between the more t}rpl{:al species of the
geuns and those which Alcock referred to the subgenus Parapon:-

e
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focaris ; the latter term should therefore lapse. Acgeonorientalis
agrees with Parapontocaris ie the complete absence of the hepatic *
groove andin the arrangement of the carinae on the frst and second
abdominal somites and resembles typical degcon in the very browd
antennal scale and in the possession of strong median spines on the
abdominal sterna.  Aegeon haberert and facazei=are closely allied
forms: in most respects they agree closely with typical species of
the genus, but they resemble Parapontocaris in the sculpture of the
first two abdominal somites and in®he elongate form of the anten-
nal scale. . .
In all six species of Aegeon are known from Indian witers:
they may be distinguished by the following key:—
I Sevond Baesal cavina of carbpace inteeruptod  anieri-
EHAY |I_'||' Aol delined |Il'[l..ill' LN | [RTEC L et T
psEand anch abdomimal sorites irregalacly lobssd, with-
et sharp longtudinal keel= contimuons with those on
[ ||r.r1,|1 Q.
AL Mecian caring of S with o teeth + two on
- three tubereios feirainge fen abh LISy E=e
ror, Between mcdian andd 1< Tateral earinae cttap i rd et s .
. 1M v,
B Median carini of carapace with 8 or o teeth o
sertitions=; =urface hetween carinae of oirp-
pace smeith, withont tubercles,
1 Marginal carma of | carapace s :
twer fobles separted by o vertical fure-
e on either sule of meclian carina o
nel abrdamiingd soimine - netarinta, Bate,
o .1'|'|Ill'l,|‘ill.|.] carina ol wArapace serralae - .
a sinuous longitadinal vidge, entire and
not. dinded by a forraw, on either <ide
of median caring of and  abdaning]
T ‘ voe Pedpeinsalati,
] y : Hatg.
11, Second Loceal carima of warapese nob mderropted, P
AC Proove ab=ent literal paris of gstomned 2nd - ab-
dommmal somites with sharp longitudingl Keels comi-
auons with those on carapace.
Ao 15t and 2l Beeend chirinae of carapace with
7 teeth, marginal with 7 1o g, antennad scale
a% bridud = long o orieitalis,
I'I' ||1!|'|-'|I:I||
B ast laternl eiriva of carapace with  teath, and
Bueral with 3 to 0, marrinal with = or 3
anteanad =cale much longer than broad.
1. =nel Lateeal carina of carapace with 5 or 6
tecth, marginal with 35 median carina
of and abdominal wergum bispinous . amdasnense
{ Wl Mason),
> & ond Iaeral carina of carapace with 3 -
ecth, marginal with 2; median carina
of and abdominal tergum unispinous . bengefenie
Wood - Mason .
Aegeon cataphractus (Olivi).
1000, Jdegedn cataplieactas, Stebibing. Muriwe Ffuvest, N, Africa, 1, poso
(refre shvie. ). | -
a5, Aegean optaplracdusg Paairson, Coplon Peael Qvster Fish., Matrnra,

P- Sy
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Execegpt that the teeth on the earapace are blunter and that
tlie abdominal scalpture is a little legs sharply defined, T can find
no difference Between the two Indian specimens and others of
similar size from the Mediterrunean,

Characteristic of A. cataphracius are the supernumerary tu-
bercles between the longitudinal carinae of the carapace.  Between
the median and uppermost carinat are two or three tubercles
arranged to forp an obligue transverse row, whiclh commences in
the middle of the carapace and extends forwards and outwards on
either side. Between the first and secongd lateral carinae there is
a single gubercle placed on the posterior edge of the hepatic groove.
Thouzh baoth the Imdian examples are snall these tubercles are
clearly wvisible,

The occurrence of this species in India is interesting, for very
few sub-littoral Decapoda are common to the Mediterrancan and
to Indian waters. Miers, however, states that the species prob-
ably occurs at Senegambia, while Stelibing records it [rom the Cape
of Good Hope, so that there is r
<ion 1s continuous round the A

In Indian w s pliractus appears to be very scarce.
Pearson has recorded it from the Cevlon Pearl Banks and there are
two specimens in the Indian Museum, both obtained on the west
coast of the peninsula :—

LA . ome W SW of Honawar, N, tlnvestrator. T 8 15
Ianar dist,, Bombay Pros.. 25 tms,
Karsacia W I Blanford.,

eason to believe that the distribu-

A coasts,

Aegeon pennata (Bate).

855 Panboearis Papiiata, Bata, ."'-':'_.."-‘. : l.-'.'nj."-'ln'-:'g\-fn"a" Maernra, B 0.
phe %, = o

1595, Pomtecaris pewnta,  Octmann, Proc, Acad. Ser. Pliladelphia,
Pe 75

PEjial, .'|¢.'I.'"{a.?.l' rl.f,ainrl.l. Aleock, Caf. J".-'n.lr."'-u' .J"n';--_-..:'.r {'.".'l.-:n'. _”I|||:'I'J‘lh.| g
Anenatie, p. 138, aml flest, Zool. ' Thvestirator,” pla i, figs. 3. 4+

tutd.  Aegeon ohsoletionr, Balss, Abfk. wath -phiys. Klasse Baver. Akad,
1Wass. Mituchen, Suppl. Belo T, pa 7o, pliis figs, 3.

Alcock, when deserihing Aegeon affine, suggested that the
species might prove to be identical with Bate’s Ponfocaris pennata.
The description and figures of the latter species being inadequate,
the point could only be determined by actual comparison of speci-
aiiens. In order to settle the question I sent co-types of A, affine
to Dir. Calinan, who, with his usual kindness, readily undertook to

= give me an opinion. He informs me that Aleock’s suggestion is

correct and that there is no doubt that the two forms are specific-
ally identical,

An example of degeon obisoletiom, determined by Balss, has
been received in exchange from the Munich Museum ; it was ob-
tained in Sagami*Bay, Japan, at a depth of 50-To00 m  The in-
dividual agrees precisely with Indian specimens of A. pennata.

*  In addition to the characters noted by Alcock for the separa-
tion of this species from A. medinm (== A. propensalata, Bate),
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there is a marked difference h'-‘:'t“LUtt the two in the scylpture of
the second abdominal somita. Tn . . propensalata, on cither side,
of the middle line, there is a hmucl sinuous mlrfd which extends
abliguely tlnnughmnt the length of the somite. In A. pennata
this ridge is broken in two by a deep vertical furraw.

Dir. Calman has kindly sent me the followings notes regarding
the types obtained by the <Challenger '—* 'l‘hr.- three specimens
of P, pennate differ among themselves in the form of the rostrum
and other characters, In two spe®imens the rostrum is relatively
short, bifid at fip, ande with the lateral spines as large as in 4,
i 'cf"r.’f.f,'. In the third specimen the rostrom is longer, sharp-point-
edd, and with very small lateral spines.  In this last -,'puzime:n also
there is a tendency towards a softening of the inequalities of the
general surface, o the keels and ridges are nof so prominent,
in particular the two lobules on either side of the median carina of

the second abdom sontite are not sharply defined, atthough
the vertical furcow separating them is distinet.”

*  The following records of oceurrence in Indian waters may be

iflded to those given by Alcock :— z

_ X Perabnn Gulf, 265005507 M. 5% 210" B,
35 fns, : “investirator | Five,
f PPersia Golfs iRyt st

Ulne,

$0 im= i
Arabian Sea, 24°26'50" N., 66°35 50" L.,
- 35 s, T ; Sevin,
1ot Coromandel « -:.1-.-|. 14725 N, d0%12'y5" b
12 fms. I'wo. *
R R r Gamam coast, 2b-03 fms. = Twenty-two.
: 28 mi. SV, of Purl, Orissa, 23 fins. A" Three
AEs8 ME Gangetic delta, 20158 ., oo%o' E.,
. 0z fms, A o One.
A Off J'1_~||.:|11.f;=.|||"'|1 conaty. 137270307 L i
Q75T E A0 fms. - 4 2 o
LB Tl h-r duba, Arakan coast, 20 fms % Cne.

According to the labels the individual [rom the neighbourhoodd
of the Gangetic delta was,** grey, touched with dark brown and
creen marks ', while some of those from the Ganjam coast were
irregularly banded with lichen green and mottled pink.

On the Indian coasts A. pennata is evidently common ; it has
been found at depths ranging from 12z to 93 fathoms. ‘The type
specimens were obtained by the Chullenger in the Arafura Sea,
south of New Guinea, 8% 56°S., 136° 5 E.| at a depth of 49 fathoms.
Balss, under the name . absojatﬂm tecarr]-a NUMerois spemmens
from ]alJall from depths of 8o to 150 metres. ‘The species is ap-
_’(‘ parently one of wide Indo-pacific distribution,

Aegeon propensalata (Bate).

1882, Munfocars *m"rrmdﬁmr Bate, Fep * Challewger ' Macrura, p. 400,

pl %c. figs. 2, 35 pl. lexxv, fige 5 } 4 :
1805.  Pontoraris propemsaluta, Urmmnn Proe. Acad. Sei. Philadelpliia.

‘ o175
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(IS d‘.lr.'."nﬁ'.-l!'-'..-\- miead i, Mleock sl hedierson Tume Mow Nty Tlist.
(2): 111, 283

1y Powfocaprs propensalatio. Whitelel

ey
b

I Lustralran Il TV

LR 1Y .
rpot.  clewmeonr mediem,  Aleock, Car Ve besea Crusts W b
arontali, poraogind Tifns tigator,’ pl, <h, fig, 6

In this case also I am indebted to Dr. Calman for the elucida-
tion of the syvnonyvmy.  Dre Calinsa 1ihs kindly compared co-types
of A, medizzm with the type of Bate's P propensalate and hias sent
me the following note on the stbiecct. —°* T canuot fnd any differ-
ence between the tvpe of P. propensalatas and A, medium. The
seulpturieg of the abdominal somites is less sharp in the former
and the serration of the supramarginal carina of the carapace is
very obscure—as it tends to be in the smaller of the two speci-
mens of A, medfion that [ have examined.”

The only specimens in the Indian Museum are those described
by Aleock from the Andaman Sea, 55-60 fathoms. Bate's type
specimen was obtained off the Ki Is., south of New Guinea, 5°49°
15°8.. 132° 14" 15" E., at a depth of 140 fathoms, and Whitelegse
htis recorded the species from 30 fathoms in Botany Day.

Aegeon orientalis, Henderson,
IS5, ']".'-" VT e E nfalis, Flenderson, Trans, LY y Aol [2Y,% R 1L
[:': %1, I;'__:w | LU

Three specimens in rather poor condition from the Persian
‘Gulf and the Andamans evidently belone to this species, which
does not appear to have been recognised since it was first described
more than twenty vears ago,

The spinulation of the carapace agrees exactly with Hender-
son's description except that the serrations on the marginal carina
vary in number from 7 to 9. The abdomindl sculpture also agrees
with the original deseription ; but there are two longitudinal carinae
on either side of the second abdominal somite, and the five carinac
on the first somite, as well as the median carina on the second , end
anteriorly in sharp spines. These spinas were perhaps worn away

in the type, which is larger than any of the three specimens here

recorded.

Although, as Henderson has remarked, the species bears a
rather marked resemblance Lo 4. cataplieactus, it is not in reality
a very close ally of that species. As has already been pointed out
if is intermediate in character between the more typical speeies
and those that Alcock referred to the subgenus Parapontocaris.

*Pearson’s suggestion that 4. orientalis is merely an extreme’ varia-
tion of A. cataphractus' is certainly incorrect. . orientalis may
readily be distinguished (i) by the complete absence of the hepatic
groove, (ii) by the smaller number of serrations on the marginal
carina of the carapgee, (iii) by the sharp longitudinal lateral carinae
of the first two abdominal somites and (iv) by the presence of only

. U Pearson, Cevlou Pearl Ovster Fisheries, Macriira, e S {1gos).
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single retrorse spine behind the middle point of each of the suls
median carinae of the last aldominal somite. The spines on thees
first two abdominal somites, if their presence proves to be con
stant, will also serve to distingnish the two forms,

I think it improbable that the specimens [rom deep water off
the Hawaiian Is., recorded by Miss Rathbun as Eecon orfentalis !,
are correctly referred to this species. In the examples in the
Indian Museum the middle tooth of the median carina of the cara-
pace is not smaller than the rest anfl the denticulation of the second
lateral and marginal casinae is also different.  Moreover, the third
and fourth abdominal somites though stroungly sculptwred, only
bear a single lateral longitudinal carina. ‘I'hese carinae, which
are submedian in pesition and are clearly shown in Henderson's
figure, are sinuous and towards the hinder end dF the somite are -
directed obliquely outwards: that on the third is entire, while
that on the fourth is interrupted in the middle. There are certainly
not two lateral carinae on the third and three on the fourth as
ire Miss Rathbun's description.

The specimens examined are registered as follows: — -

' _“r""' 48-44 fins, 1%, 15 mm
iae  Pore Blair, Andamans, I Wood-Mason. 1 4. 13 mm.

BE!  Persian Gulf, 26%22° N, 5600 B, [nvestigator.” { 1, 18 mm

The type and only other known example of the species is re-
corded by Henderson from the Gulf of Martaban.

Aegeon andamanense (Wond-Mason).

tgut. Adegean (Parapontecarisy eidaueacize, Meock, Caf.
sed Crust. Macenre and Anomaln P 121, ancl Sflnst. Sool, !

: y gator,! Crust., pl.ix, lig, o
.

Aegeon bengalense (Wood-AMason).

Igol.. A egrvon |Fr?.ur;'r-mf.-_.r-”y.'_-.. Gearadense, Alvock, Cad. fadion ..".-'L"f.l =St
Cornste Macrrd and Awmomala, p. 122, and Ffust. Zeol, * fivest-
C gatory Craust,, ploix, hig. 1,

47 i . | ereen | P-'-'."n:!lr?r.l.'.'fﬁ:'l-u'.".\ | l':'-‘rr__-".-r.l'-'.'.'-.';'_ I mipe and Sewell, Ree. Hind,
Mus., VI, pe2a.
Genus Prionocrangon, Wood-Mason.

Prionocrangon ommatosteres, Wood-Mason.

» s a 1 -
ol Prionecraugon omuefosieres, Aleock, Caf, Tadian .Iu?a-ﬂ-.r Cepesi.
Macrura qnd Angarali, poa2z, and fust, Zool. nvestigalor,

- Crste, pl.oix, fig. 4. .
m-_.._--'(! Genus Crangon, Fabricius,
Crangon crangon (Linnaeus).

I have compared the Indian specimens with examples from
Plvmouth and the only appreciable distinctions that T ean find are

X I Rathbun, Balf. U8, Fish Comm. for 1063, poout (1gi6. .

L]
. L]
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that in the Indian form the rostrum is narrower and distinctly
slonger, reaching almost to the end of.the eves (¢f. text-fics. 7a, b)
and that the sixth abdominal somite is less distinctlv. grooved in-
feriorly. There is the closest resemblance between the two groups
of specimens in the form of the subchela and antennal scale.

The characters vielded Ly the rostrum and last abdeominal
somite mayv ultimately afford grquntls for the recognition of the
Indian form as a-distinet subspecies, but in my opinion are insuffi-
cient for speeific distinction.  *

A number of forms very clasely allied to the common European
species have been recorded from Japan: Miss Rathbun ', indeed,
has reported the presence of O, crangon itsell at Rikuoku (Rikuchu)
and Hokkaido, Balss® the most recent author to discuss the
Japanese forms, notes that Brashnikow * (writinz in Russian) has
established the fact that C. craneon crancon does not occur in

& b.

FiG, 7. —Crangai erdingon (Linn.j.
L -1 » &

3 W 5 .
Anterior portion of carapace, rostrum and eyea: (@) of an Indian specimen :
(b} of n specimen from Plymouth,

Japanese waters. He, however, givesa summary of the characters
of C. affinis, de Haan, C. propinguus, Stimpson, C. hakodaiei,
Rathbun, €. consobrinns, de Man, and €. cassiope, de Man, and
remarks that in the collections that he himself has examined these
characters are inconstant, even in specimens from a single gather-
ing. He regards the last four of the names just mentioned as
synonvms of C. affinis, a form which he apparently considers to be
merely a subspecies of C. crangon.

- If Balss is correct, the retention of a distinct subspecific
name for the Japanese form scems to have little to recommend it.
The characters of €. crangon, if tabulated on Balss's plan, will
evidently fall within the range of variation of the single Japanese

t Rathbun, Proc. LS, Naf, M, XXV p. 42 (igoz),
&+ Bales, Ablandl. nrati-plivs. Klasse K Baver, Abad. Wisse Manchen,
- Suppl.-Bd. 11, p. 62 (1914},
¢ Brashnikow. Mém. dcoad. fpe Sei. Nabo 880 Pétershurg, (81 XX, p. 84
{ Lo
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race that he recognises, the difference between the Eurapean and
Japanese races consisting solely in the greater variahbility exhibiteds
by the latter. i

The Indian specimens do not show any marked variation, hut
the series is small. And even should their form prove constant,
it is useless to speculate on the precise status of fhe different races
until some general consensus®of ppinion on the Japaness forms has
been reached. »

Crangon crangon appears to be very rare on the Indiun coasts
the only specimens in the Museum are the [ollowing :—

-
faE Alvab, Arakan coast. F, Suolicek % 35+52 M
THE STRUCTURE OF THE PLEOPODS 1N PaNTopiILUS.
r The recognitionof the fact that in certain species of Pondophilus
there are often marked differences between the res in the form
ol the pleopods, and that the species themselves also differ toa
great extent in the development of thesc: lazes, hias led me
B to re-examine the material available in the Musewn collection. In
the Inidian Museum twenty-one species of the genus are represented,
a verv considerable proportion of those that are knowii: but; un-
% fortunately, in the case of thirteen only do we possess examples of
both sexes,

Although in the development of the pleopods there is a certain
amount of intergradation, it is possible roughly to classifv the
species according to the development of these appendages into
five groups:—

. & Group L.
. e Pl :
B morvepiciis, M. Sais i ;IeLar;ﬂEMd. rlalf %zt:-‘..:rtli:::.r.lll 1I:a.|r1_;5, of
P. gracilis, Smith ; 1 ; EORS e otrE vped: i mfh
P. brevirostris, Smith | $5X% with conspicuous appendix
X interna.

P. spinosus, Leach, P, abyssi, Smith, and P, occidentalis,
Faxon, represented in the collection by female specimens only,
doubtless also belong to this group.

; Group 11
Endopod of last four pairs of
pleopods comparatively well deve-
loped in male, reduced in female,

* P. sculpius (Bell) | Appendix interna present in male

P. tncisus, sp.nov, Y on all four pairs, but somewhat
o e P. australis, Thomson | rudimentary on the last; in female
present on 2nd and 3rd pairs, rudi
mentary on 4th and absent from
5th. :

P. chiltoni, Kemp, known from female specimens only, alsd in

* all probability belongs to this group. { .
-
L]
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Group LI,
L]

P. lowisi, sp.nov. H .11.1.:1;151m1 of 1._1:-1 il».nm 5:1.!11'3 nl]]ﬂ-_ul

i A o R T = el e
P. pilosus, sp. nov. e 1&-::!111‘.11'.11![\". y ut] o \{ S
23 m:r:fr'.rins, Sp. nov, | 1{1 !IE'J{“ redueds 1|:L Iktttd!i_ i 1}]'”__11-
IX interna present i ur pairs

P. plebs, sp. nov, Sl "_ml EPSNCOI Ry JOILE Pl
1 ngile’ but entirelv absent in female.

Growmp IV,

* Endopod of last four pairs ol pleo-

L] 4
pods large and well developed in
P. sabsechota, Kemp { female, qui e rudimentary in male
3 | Appendix interna absent in beth

sSExes,

Group V.

ol N : Endopod of last four pairs sf
P. bispinosus, Hailstone | i ki i ko
] P & | pleopods much reduced in both

and Westwood, Scke Avosndic Tatesis ahedas
P. irispinosus, Hailstone, | i bot] ‘L";l s o ol
DO SEXes.

B, echinulatus (M, Sars), P. vicloricusis, Fulton and Graut, P.
hendersoni, Kemp, and P. parvirostris, sp. nov., represented in the
Museum collection by examples of one sex only, also in all prob-
ability belong to this group.

In Group I the appendix interna is usually tipped with a series
of small coupling hooks, which are ill-developed or absent in other
groups that possess this appendage, In Group V the separation of
a distinct segment at the base of the endopnd is clearly marked,
whereas in Group I the divizsion is obscurely indicated.!

P, sabsechota, the sole species comprised in Group IV, is appa-
rently an abnormal form, the distinction hetween the sexes in the
size of the endopad being the reverse of that found in any other
species which in tlus respect exhibits sexual differences, The re-
maining groups clearly form a morphological series characterised
by the progressive reduction of the endopod and by the reduction
and suppression of the appendix interna. Group 1 in which the
pleopods have retained their full development is clearly the most
pfimitive, while Group V in which they are more reduced than in
any other is the most specialised, It is noteworthy that Group I
*includes all the deep-water forms in the collection. .

The facts are not only of interest in the light they throw on
the development of the species within the genus; they also, as it
appears to me, form a valuable clue to the evolution of the family
as a whole, for the other genera can be divided into two sections
agreeing, respectively, in the development of their pleopods with

———— S —

* OF. Wollchack, Bergens Muscums Aarbog, 1008, no. 12, p. 44, texi-fg, 2,
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Groups 1 and V of Powfophilus. Ortmann' in 18go published o
genealogical treerof the five genera known to him ; but the evidence,
afforded by the pleopods leads to resalts directly at variance with
those which he obtained and it will be well therefore to discuss the
matter briefly.

The two most primitive groups of species in the family are in
all probability Adegeon and Rowtophilns, G roup 1. They possess —
most of them at any rate—a rudimentary exopod on the first legs,
the number of branchine is at least as great as that in any other
genus and the Lmlnpod of the las st four pairs of pleopods 15 well
fi..'l.elupul and possesses an 1E]"H. u-nx interna, In egeon the
second lez is larger than in Ponfophilus, Group 1, agreeing more
nearly with that of Group V', and the former genus also possesses
a rather larger nomber of branchiae than the latter. In this last
feature it appears to be the more primitive of the two, but in
the enrious C-shaped furm of its gills it presents a character not

known in any other genus of Caridea. Avpeon, in my opinion,
must be regarded as an offshoot of the orizinal stock from which
the other genera are descended. .

« The evohition of the remaining genera of Crangonidae can, T
think, be traced back to Ponfoplifins, from which there have been

two main lines of descent, originating respectively in Group T aud
in Groap V

In Group I of Ponfophilus, as has already been noted, the
second leg is shorter than in the other groups and it is not diflicalt
to understand how Saliien, Owen, and Pargcrangon, Dana, have
arisen from it by successive steps. In Sabinea the pleopods are
as well developed as in any species of Group I and possess a con-
spicuous appendix interna ; the second leg has, however, under-
sone further reduction : it is spaller than iu any species of Ponfo-
plilus and terminatés simply, the chela being altogether sup-
pressed.  Paracrangon 15 apparently a further development on the
same line. The sccond legs are entirely absent and the endopod
in the last four pairs of pleopods, thougzh large and well-formed, is
without appendix interna,

The other line of development has apparently arisen through
forms similar to those of Group V and terminates in four branches,
representing respectively the genera Crangon, L., Sclerocrangon,
Sars, Arois, Krover (= Nectocrangon, Brandt) and Prionocrangon,
AWood-Mason. In all these genera the endopod of the last four
pleopods is greatly redaced, possesses a well marked basal segment,
and is devoid of appendix interna.

‘Phe evidence afforded by the development of the second leg

is, in this case, rather difficult to interpret. In all the four genera
named above it has a proportionately greater length than in any
species of Ponfopiilus; in Prionocrangon, evidently a very highly
specialised form, it terminates simply, while in the other three it
is chelate. But it must be presumed that all Crangonidae have

I Ortmann, Zool. Talteki, Syst, ¥V, po 530 (18g0),
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primarily arisen from a form in which this limb was well de ‘veloped
and a priori it was not to be expected that the four genern had
passed through o stage in which it was to some extent.reduced.

It is, hn:mmrer difficult to sce how it could have been other-
wise, erm_!fm: .mll its allied genera might, indeed, have arizen
independently from an ancestor of Poufophiifis, that is to say from
a form differing from Group I of that "zenus only in the possession
of long second legs. In this case the pleopods must have evolved
separately in the two instauces *with the result that their identity
of structure, as we see it to-dav.in Crensonsand the related « Zelera
on the one hand and in Poalophiles, Group V., on the other, is an
example of convergence.

I am inclined to think that this conclusion is erroneous.  The
tendency that ¢learly exists towards the reduction or suppression
of the second pair of legs shows that these appendages are un-
usually pl"tstn. in Crangonidae: the monsdactvlous condition of
these limbs in Sabines and Priciocs tis evidently an instanc
of converzence and affords no evis ' f vreal affinity, The strue
ture of the pleopods is more lilc;l_-.' to vield a trustworthy estimate
of relationship. %

Of the reaera Vercoia, Baker!, and Corallios angon, Nobili?
I have seen no examples. In the former, 'I{‘».‘ul'rli't'“ to a sketch
kindly sent me by Mr. Baker, the endopod of the last four pleo:
pods is comparatively large, but without appendix interna, The
genus has perhaps arisen separately from forms similar to thos
in Group III of Pontophilus; it differs from all species of the latter
in the monodactylous character of u_l1~ second legs. Owing to lack
of information regarding the pleopods, it is impossible to make any

suggestion regardmj., the relationships of Cor m’*’m:mnomr This is
particularly unfortunate, for the pcmwteuq in the genus of the
linea thalassinica points to its being a survival of some very primi-
tive form,

Baker, Trans. -'I'III.J'I Soc. &, Apste n":.-.l \\'\ |||_ e 155 {1004
t Wobilh, Auw. Sci. Nat. Zool. Paris, Y [ B2 0 roadh].
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(Plate XXXVI).

Although only two years have elapsed since my previous paper
on the Indian Hippolytidae was published, a number of interest
ing forms have come to light, obtained partly during the recent
cruises of the ®Investizator’ by Capt. R. B. Seymour Sewell,
I.M.S., partly by Dr. Annandale in _]‘-11'.1‘1:1 and partly by my HL]J.
durmt_: a short visit to Port Blair in the Andamans.

The Hippolytid fauna of Port Blair is one of great richness.
During three weeks' collecting, fully half the known Indian species
of the family were met with, enabling me to obtain notes on the
natural colouration of several forms hitherto unknown in this
respect. In addition, three forms were found that had not pre-
viously been remgm-.ed one representing a new generic type.
Of these, Thor d'zsmsaum.!u is of particular interest owing to the
fact that it liv es commensally with a laree anemone of the FEenus
Discosoma, and is most peculiar in its colouration ; the species of
I*.‘nr:ﬂmris gen. nov., is extremely grotésque in appearance and
closely mimies the weed among wWhich it lives,

Borradaile, in a recent paper,! has briefly described a genus
and three new species of Hippolytidae from the Maldives, the
Sevchelles and other localities. If my identification is correct,
two of these, Thor maldivensis and Lysmatella prima (the latter
the type of the new genuf), occur in the Andamans; but I am
inclined to think that Lysmafella should at most be distinguished
only subgenerically from the closely allied Hippolysmata. FEx-
i ppolysmata, recently proposed by Stebbing® to include Hippolys-
muata ensirostris and a nearly related form from S. Africa, does not
appear to differ sufficiently to warrant either generic or quhgener]c
separation,

. Genus Saron, Thallwitz.

Saron marmoratus (Olivier).

11y, Saroy marmeratus, Kemp, Ree. Tnd. Mug, X, p. 84.

A number of specimens of this well-known species were ob-
tained at Port Blair: the majority were found under stones left

I Borradaile, dww. Wag, Nut. Hist,, (8), XV, pp. zo6, 208 (1915).
2 Stebbing, Aan S, African Mus., XV, p. 93 (1915).



~ 386 « Records of the Indian Muscum, e el 3 1

bare at lew water, but one individual was dredeed at a depth of
two fathoms. .

There are tufts of setae on the carapace and aldomen of all
the specimens; the males are small and do not possess the enlarged
third maxillipedes and first peraeopods characteristic of well-grown
examples of thew =zex.

On close inspection the colpufation of living specimens is
very wonderful,sresembling that of a rich Turkey ecarpet. At u
casual slance, however, the #imal is dull in tone and it 1s clear
that the vivid tintsz blend and.cause it to harmonise with its suar-
roundings, just in the same way that the splashes of brizht colour
on gun-mountings are effective in rendering them inconspicuous,

On the carapace and abdomen are numerous large ocellar
spots of an irfegular shape; in the cenire these spots are buff,
dotted with red and circumscribed with white and reddish orange.
E Between the spots are patches, irregularly lobulate in form, but
symmetrical on either side of the animal, They are of a deep red-
dish brown colour with numerous large bright blue spots. Each
Patch is sharply defined, its sinuous margin being outlined with
black and pale grey. At the antero-lateral angle of the caraplace
there is a dull red spot, The rostrum, antennules and antennal
scales are pale buff, barred with dark brown, the brown bearing
numerpus white flecks. The anterior two pairs of legs are reddish
at the base: their distal segments and all segments of the last
three pairs are pale yvellowish green broadly barred with black.
The tail-fan is obscurely mottled with brown and buff.

The largest specimen, an ovigerous female, is only 36 mm, in
. tatal length,

upie Port Blair, Andamans. S. Kemp: Flevien,

-

Genus Spirontocaris, Bate.
Spirontocaris pandaloides (Stimpson).

1907, Spivontocarrs pandaloeides, dee Man, Trens, Linw. Soc., Zogl.,
(), [, ps 418, ploxxxii, Bgs. 47, 48.
A number of examples of this species were obtained by Dr
e Annandale during his recent visit to Japan from Mr. Kuma Aoki.
The teeth on the rostrum vary from B to 10 on the upper border
aud from 1o to 13 on the lower.
waad Aisaki, Japan. Kuma Aoki, Fourteen,
=gy mun,
-

g Spirontocaris rectirostris (Stimpson).
tgog. Spironfocaris veclivestris, de Man, Frans, Linn. Soe, Zool.,
(2), IX, p. 41r, pl. xxxii, hgs. 31-34.

Two fine specimens in Dr. Annandale’s Japanese collection
(presented by Dr. 5. Yoshida) agree very closely with de Man's
description of the male of this species. Both individuals have
ortly 5 teeth on the upper border of the rostrum; on the lower

'f
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border there are z in one specimen and 3 in the other. The telson
in one ease bears four pairs of dorsal spinules, in the other five.

De Man has drawn attention to the great development of the
third maxillipedes and first peracopods in the male. In the two
specimens obtained by Dr. Anunandale this charaecter is well shown,
the proportions of the limbs agrecing precisely with de Man's des-
cription. The enlargement of the<e appendages in the adult male
is a feature of considerable interest, for though apparently rare in
the genus Spironfocarts, an almost” precisely similar phenomenon
is met with in the genech llope and*Saron,

ot b = i . L4
":::" Canabe, Ko prav, | pan o N oshida. Fwo, 34, A0 .

The third maxillipedes in the larger specimen are 30 mnt. in
length ; in the smaller they are 26 mm, :

Genus Thor, Kingslev..

. The definition of this genus requires modification in order to
include T. maldivensis, Borradaile, in which supraorbital spines
aresfound on the carapace. In addition to the greater number of
segments in the carpus of the second peracopods and the presence
of a movable plate at the distal end of the antennular peduncle—
characters by which the genus is readily distinguished from Hippe-
Ivfe—the outer antennular flagellum, in Thor, is greatly swollen
in hoth sexes.

An interesting species, hitherto undesecribed, was obtained al
FPort Blair ; it lives commensally with giant sea-ancmones of the
cenus Discosoma and is very peculiar in its pigmentation

The three known species of Ther, all of which have bieen found
in the Andamans, may be distinguished as follows:—

.. Rostrum with two or more dorsal teeth :
supraorbital spines absent.

Ao Apex of rostrum bifid; lateral process

of antenmule withoul -a lm»lr! aLils

progimal end opaschaliz ( Heller),
£, Apex of rostriom: simply pointed ;

lajeral process of antennule with a

small upstanding tooth at its prox-

il encl o coes odisposomnt s, Sptio
I, RBostrum with only a single dorsal Loth
supragrbilal spines prosent o omaldivensiz, Borra-
# aile,

Thor paschalis {Heller).

Jaid.  Ther paschelis, Kemp, Ree. fud, Mus, X, p. o4, pl. i, tigs. (10,
Additional specimens are from Singapore and from Port Blair
in the Andamans. The species was found on several ocecasions in
the latter locality, living among weeds at depths of from 2 to 5
fathoms in the neighbourhood of Ross I. The specimens are
smaller than the majority of those obtained in tHe Gulf of Manaar ;
the largest is only 8 mm. in length and ovigerous females some-
times do not exceed 6'5 mm. The single individual from Singa-

‘pore, a male, was obtained at low water under a block of coral. *
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naas  art Blair, Andamans, 5. Ikemip Ten,
5 a6l Tanah Merah Besar, o N Ammandale One,

Singapore 1.

Thor discosomatis, sp. nov.
# (Plate xxxvi, fig. 1).
-

- - e - faph x

Thor discosqmatis is a very close ally of T, paschalis and agrees
with that species in the great smajority of its structural features.
It differs, however, in the follpwing points:—

-

Vi, 1.—Thor discosgmatis, sfn nov,
a, Antennule. ¢. Third peracopod.
b Antennal scale. f. Second pleopod of male.
&, First peracopod. g. Telzon.
i, Second peracopod. i, Apex of telson.

The rostrum is a little shorter; at its apex it is sharply point-
ed, not bifid, and on its upper margin it bears only two ¢r three
teeth. These teeth are larger and all of th:m are situated on the
rostrum in front of the hinder limit of the orbit. The basal seg-
ment of the antennular peduncle (text-fig. 1a) bears a spine on
its infero-internal aspect, as in T. paschalis; but the lateral pro-
cess, though varrable in length, is usually longer than in that
species, often reaching the end of the third segment. The process
Bears, near the proximal end of its outer margin, a sharp upstand-
ing tooth of which no trace exists in the allied species. -

F .
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The peracopods closely resemble those of T, paschalis.» The car-
pus of the second pair (text-fig. 1d) is composed of six sub-segments »
the proportignal lengths of which are much the sathe as in 7", pas-
chalis, except that the third is comparatively a little shorter.
There is practically no difference between males and females in
the length of the third pair of legs (text-fig. 1e). On the lower
border of the merus of the third and fourth pairs there is a small
subterminal spine. This spine is present on all the last three pairs
in T, paschalis,! whereas in T. dissosomatis it is absent from the
last pair. A 3

On the telson (text-fig. 1g) as in T. paschalis there are three
or four pairs of dorso-lateral spinules, At the apex, however,
there are four pairs of spines, the outermost the shortest, the
second the longest and the two inner pairs sub-equal (text-fig. 11).
In T. paschalis there are only three pairs of terminal spines.

In the shape of the antennal scale (text-fiz. 1h) and in all
other features, 7. discosomatis seems to bear the closest resem-
blance to T'. paschalis.

The largest specimen obtained, an ovigerous female, is 13 mus,
in tength.

The colouration of living specimens was very remarkable, the
animal being of a deep reddish brown tint, semitransparent, with
very large spots and patches of pale greenish yellow. On the
carapace are two such spots, round and confluent in the mid-
dorsal line; there is one on either side of the second abdominal
somite, a broad transverse band on the fourth somite with a small "
spot on each side below it, a ventral transverse bar on the fifth
somite and a patch, forming a complete ring, on the sixth somite.
Each of these spots or patches is very pale green in the centre,
with a broad margin of bright vellow, the whole being narrowly
circumseribed by blue. The central portions are traversed by
streaks of vellow extending inwards from the margin. The apex
of the telson is greenish yellow and there is a circumscribed spot
in the middle of each uropod. On the upper side of the eyestalk
there is a greenish vellow -patch; all the other appendages arc
reddish brown,

The specimens of Thor discosomatis were found along with a
Palaemonid in the immediate vicinity of large anemones of the
genus Discosoma. Two very small individuals were obtained in
the dredge, but it is probable that on this occasion the net wag
drawn over an anemone in the course of its passage along the
hottom,

The Palaemonid has been described by Nobili under the name
Aneylocaris aberrans,! and of this species Miss Rathbun’s Pericli-
menes hermitensis® is apparently a synonym. Coutitre,* who

! These ~pines are omitted in the figure given in pl. i, iz, o, o erfs, L.
& Nobili, Bull. sci. Frauce Belgique, X1, p.o52, pl. iv, Tigs. g-uf (oo,

* Rathbun, froc, Zoof. Soe. Lowdon, 1L}, P 055, pl. 1. hgs, 1-3. .
 Coutibre, Sull. Mus, o Hist, nat., Paris. F\', B 198 (1893, .
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refers to.the same form as a species of Bithynis, has given the
» following account of its habits.—*° Un Palémonidé du genre Bithy-
nis Dana mérité une mention spéciale par son habitat, et sa colora
tion. Il est absolument trausparent, mais se signale par quelques
anneaux d'un violet pile sur les appendices et 'abdomen, et sur-
tout par des taches d'un blane nacré éclatant, occupant la région
stomacale tout entitre, le coude, de I'abdomen, extrémité dea
rames caudales ot les épimdres du deuxiéme segment. Ce magni-
fique Crustace se tient obstinément dans la zone de protection que
circonscrit une grande Actinig assez comniune dans les flaques
profondes qui séparent les Madrépores. Etalé sur lesable, le disque
oral de l"Actinie de couleur blanchitre, armé d'un trés grand
nombre de courts tentacules urticants, atteint souvent o m. 3o de
. diamétre. Bithynis se tient dans ce cercle, nageant 4 pen de dis-
tance an-dessus, souvent par couples, et se laisse assez aisément
B capturer i 'aide d'une eprouvette pleine d'ean que 'on descend
doucement sur 'animal."’
The anemone at Port Blair was one with greenish tentaclgs,
ot whitish as in Coutigre’s description. It was not uncommon
at low water on the foreshore at '® Aberdeen' and was sometimes
left high and dry by the tide. Oun anemones from which the water
had completely retreated we failed to find any shrimps, even
though the whole specimen was dug up and most carefully ex-
amined. On the other hand the shrimps were seldom absent from
anemones living in a few inches of water, and were easilv caught
“in a tube full of water as described by Coutitre. The Aneylocaris !
was found swimming and crawling on the column of the anemone
beneath the Iringe of tentacles and wandering occasionally on to
the disc. Thor discosomalis had similar habits, but seemed to
wander further afield and rarely ventured among the tentacles.
The curious feature of the shrimps is that in both species the
pigmentation takes the form of very large spots almost pure white
in colour. This, too, is a characteristic of certain fish, Amphiprion
percula (Lacep.) and Tefradrachmum trimacnlatum (Ripp.),* which
also appear to live commensally with the Discosoma ; the latter was
found beneath the fringe of tentacles and was black with a broad
transverse band of white at the back of the head, extending down-
wards to the eve, and a large white spot below the dorsal fin ; the
former, which was commonly found swimming among the ten-
tacles, was bright orange with three broad bands of white tinged
with green and narrowly margined with black, The presence of
« white patches in all four commensal species is a most curious

-
iU outitre, in Lthis brief deseription, haz scarcely done justice to the marvel-
lous colovration of lucvloraris wherrans: the large white pawhes are frequently
virgwmscribed by red oF orange pigment and on the wil-fan are eye-spots with
reddi=h entres. A complets account of the colouration of this Palaemonid wonld
be out of place in the present paper. but it may be memioned that the pigmenta-
tion varie= somewhat in the two sexes and aliers consicerably with age. The
codouration. of  Fluie fisvasomadis, on the other haned, iz apparcnily  constan
throughout life. )
.- =y - E o
& 1 am mdebred eo e B L. Chandhur for these determinamions,
-
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leature and one of which it is impossible to offer an.cexplana-
tion,

vEnN1 g . - - .
10 Pomt Blair, Andanuins S5 Kemp, Fourteen.

The types bear the number 9261/ 10,

Thor maldtvepsis, Borradaile,
115y Thor omaldivensis. Borvadacle, Awis Mag Nor Hlise., 181, XV,
[ Has, -~ L

A single ovigerous female, abont 9 mm. in length, doubtless
belotigs to this species. It differs, however, from Dotradaile’s
brief deseription in possessing six distinct segments in the carpus
of the second peraeopods. The presence of strong supraorbital
spines and the very short rostrum, arfued with only a single dor-
sal tooth are characters which readily distinguish it (rom the two
preceding species.  According to Borradaile the fivst leg is eolarged

in adult males.

booat Par Blair, Andam:ns 5. Ko Qe
-

« The specimen was [ound at low water on the coral reef in
North Bay and was, when liviug, rather conspicuously mottled,
Thor maldivensis was described from Miniko!, the Maldives
and Salomon Atoil.

Genus Hippolyte, Leach.

Hippolyte ventricosus, Milne-Edwards.

1utg  Hippolete ventricesis, Kemp. Rec, Jad. e, X0 et plii,
fig= 1-3.

This species is not very abupdant in Port Blair harbour. The
majority of the specim®ns obtained were taken at Corbyn’s Cove
North, not far from the entrance to the harbour, living in a fucoid
wead washed by the waves. All the individuals taken in this
situation were of a dull olive-brown colour closely resembling that
of the sea-weed. =

The collection includes many ovigerous females, an unusually
large specimen being 21 mm. in length,

“If.'-n'- Power Blair, Andameins, o I{-,_'lllln. _"'.l.:|||_l,_

Gienus Phycocaris, nov. 4

Carapace with supraorbital and antennal spines: antero-
lateral {pterygostomian) spine absent. Lateral process of anten-
nular peduncle spiniform; upper fagellum uniramous. Mandible
with incisor-process, but without palp. Third maxillipede with
exopod. Neither epipods nor arthrobranchs at base of first four
peracopods. Carpus of second peraeopods composed of two seg-
ments. Endopods of second to filth pleopods very large in female,
small and slender in male. :

Type and only species, Phyvcocaris simulans. sp. nov.
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This genus is formed for the reception of a small and peculiar

« Hippolytid of the most grotesque appearance, that lives on weeds

in the vicinity "of Port Blair. On its appendages, including the

evestalks, are long stragoling hairs and these, in conjunction witl

its colour and the unusval attitude it adopts, combine to give it a
most extraordingrily close resemblance to small tufts of algae,

In most of the characters mentisned above the genus asrees
with Calman’s Trachvearis,! thulr.;h in outward appearance there
1s the widest possible difference between them. The type and anly
known species of Trachyearis® is that deseribed by Spence Bate
from the, West Indiez under the name Platvbema rugosum. It
agrees with Pliveocaris in having only two segments in the carpus
of the second peraeopods and in the great size of the endopods of
the second to fifth pairs of pleopods.  'The latter character, though

* given without gualification in Calman's diagnosis, is probablv
found only in females.

Ehycocaris differs from Trachyearisin the absence of the antero-
lateral spine of the carapace and in the presence of an incisor-ppo-
acss on the mandible® The latter feature is of considerable
importance and indicates that the zenus is in reality allied to Thor
and Hippolyte rather than to Trachvearis and other genera of the
Latreutid section of the family. TFrom Thor, Hippolvée and the
peculiar,N. Atlantic genus Cryplocheles, it is easily distinguished
by the number of segments in the second legs.

Phycocaris simulans, sp. nov.
{Plate xxxvi, fig. 2).

The carapace is arched above and is produced anteriorly to a
short and simple rostrum that reathes onlysa little beyvond the end
of the basal antennular segment. On the frontal margin above
the eve there is, on either side, a short and stout supraorhjtal
spine. The antero-lateral (pterygostomian) spine is absent, bmt
there is a small spine at the base of the antenna; the antero-
inferior angle is rounded, The carapace is not carinate in the
middle line and bears a [ew long scattered hairs,

The eyes are comparatively long and slender.  In dorsal view
the cornea is not broader thau the stallk and is about half its
length. There is no ocellus; but at the junetion of the cornea amd
tallk there is a circlet of long hairs, a remarkable feature not
kuown in any other Hippolytid.

The basal segment of the antennular peduncle (text-fig 2a) iz
fully as long as the two following combined; its lateral process is

& Ualman, e Mags Nado Hhist (71 XV pe 33 Do),
1 Plutvbema prisis, Mobil, A, Mes, o lJ;.qu'rr. L2y NN o233 (18gg)
should doubtless be referred to the genus Lafreufes .
3 The statement that the mandible in Frachyoa s i5 without incisor-process i
given by Calman on the aothorite of Spence Bate. 1 have examined a specimen
& rrigosns and am able to confirm the accurasy of the chservation,
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slender, incurved and spine-like, extending a little bevongl the end
of the segment and bearing a few hairs externally. The second ,
and third sepments are nearly equal in length, edeh bearing near
its distal end one or two very long plumose sctac, The outer
flagellum is longer and stouter in the male than in the female.
In the former sex the thickened portion is composed of some seven
segments and is longer than the peduncle; in the latter it is shorter
than the peduncle and consists only of five more slender segments.
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a. Antennule, : g, Chela of first peracopxd.
. Antennal scale. A Second peracopod.
¢. Mamdible. f, Third peracopod,
. Third maxillipede, the distal . Dactyng of third peracopaod,
segment seen abliquely. k. Becond pleopod of female,
Diatal sepment of third maxilli- f. Telson.
pede. a7, Apex of telson,
- Sk
f. First peracopod.
-
The iftner flagellum is short and is usually carried reflected back-
3 wards.
el The antennal scale (text-fig. 24}, which reaches a little bevond
the antennular peduncle, is broadest near the base and is less than
twice as long as wide ; the outer margin is conyex, terminating in
a spine that reaches as far forwards as the apex of the lamella.
The peduncular segments bear long setae similar to those on the
. antennule. !
-
-
L]
L]
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The pandible resembles that found in the genus Thor; the
sncisor-process is well developed and ig furnished with about seven
teeth at the apex. The palp is entirely absent and thg molar pro-
cess is cleft and furnished with slender spines, many of which are
serrate.

The second maxilla is normally developed ; the distal endite
of the endopod is divided into two parts of equal breadth, The
first and second ]13:1:{iﬂi|h'l|.|_~.~'. POSseEs '._-'!ﬁ]m(l-i. that of the former
being emarginate distally, whiledhat of the latter is deeply bilobed.
The ultimate segment of the engdopod of thy $econd maxillipede is
placed tegninally at the end of that which precedes it and is not
applied as a strip along the outer margin of the latter as in the
great majority of the Caridea, The third maxillipede {text-fig. 2d)
does not possess an epipod ;.the exopod is small but foliaceous
reaching”about to the middle of the atitepenultimate segment.
The ultimate segment (text-fig. 2¢) is less than twice the length
of the penultimate and is aot three times
addition to numerous hiairs i bears
spinules in its distal hall.

The first peraeopods (texi-fiz, 2/) aré stouk, but

as lone as broad @ in

a senes of nine or ten sharp

very short
the ischium and merus and carpus are sub-equal, a little shorter
than the chela. The seements bear long setae but are otherwise
unarmed. The chela (text-fig. 2¢2) is rather more than twice as
long as broad and the fingers are distinetly longer than the palm,
On the internal surface of the chela the fingers are deeply hollowed
br spooned near the cutting margin, while externally each forms
a thin blade with a saw-like edge, the two mecting throughott
their length when the claw is closed. At the extreme tip each
finger is provided with three large teeth,

The second peracopods (text-fig, 2/} are much longer, reach-
ing nearly to the tip of the antennal scale. " The carpus is almost
as long as the ischium and merus combined and consists of two
segments, the second a little shorter than the first and about twite
as long as broad. The chela is almost two-thirds the length of the
carpus and nearly two and a half times as long as wide the fingers
being about onethird shorter than the palm, When the claw is
closed the fingers meet anly at the tips where they cross each other.

The last three pairs of peracopods (Lext-fg. 2i) are similar and
show no sexual differences. The carpus is scarcely shorter than
the merus and is a trifle longer than the propodus.  The propodus
is armed beneath with five or six spines, two pairs towards the
Aistal end and one or two others, which are smaller, near the mid-
dle, When the dactylus is folded inwards it lies between the two
spines constituting the distal pair and thus forms a poorly de-
veloped grasping organ. The dactylus (text-fig, 2j) is short, spines
included about two-fifths the length of the propodus: on its in-
ferior edge it hears a series of seven or eight spinules which in-
crease in size distally, the two terminal ones being large spines.

All the legs bear very long plumose setae, especially conspicuous
on ths ischium, merus and carpus.
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The abdominal somites are not carinate dorsally. The third
15 very strongly humped and, the sixth, which is but little longer ,
than the fifth, is produced to a rounded prominenée in the middle
of its posterior margin, The endopod of the last [our pairs of
pleapods bears an appendix interna and is enormously expanded
in the female [1‘(:\#,-131., 2] ; in the male it is not proader than the
exopod. The margins of hoth 1'-.I.11!.I bear long setae.

The telson (text-fig. 2f) is nu::arl'-. twice the lepeth of the sixth
somite and is feebly sulecate aboves It bears two or three pairs of
small dorso-lateral spmes and t'ermi;mtas i a broad, almost trun-
cate apex (text-fig. 2mj armed with three pairs of sgines, the
innermost the longest, aboul equal to the breadth of the apex,
and the outermost much the shortest. Between the innermost
pair of spines are two minute spingles, while a similar spinule
occurs on either side between the bases of these spines and those
of the intermediate pair. The outer uropoils do not reach the
apex of the telson; they are shorter than those of the inner pairs
agd are rather more than two and o half times as long as wide.

The long setae that have heen described above as plumose
differ considerably from those to which this term is generally ap-
plied, for the plumes have not the form of very fine microscopie
hairs. hut are comparatively short and blunt processes from the
main axis of the seto,

The largest specimen obtained, an egg-bearing female, is barely
g . in total lencth ¢« other ovigerous individuals do not exceed
7 min. :

This curious little species was found at Port Blair near Ross
I., living among weeds in water from 2 to 4 fathoms in depth.
We found it impossible to obtain specimens at all freely by the
usnal methods, but if the contents of the net were immediately
transierred to a bucke? of sea-water, individuals were sometimes
found swinming at the surface and ;h ehiting on floating fragments
of weed,

The illustration on Plate xxxvi, which is based on sketches
made from living specimens, will L"_ﬁ.-i_ an idea of the peculiar atti-
tude that the species adopts. The abidomen is strongly llexed near
its junction with the cephalothorax, so much so that the third
segment as a rule almost touches the carapace, and the antennules
are bent upwards and backwards. In this attitude, and '-‘L’ith the
help of the long plumose setae that the species possesses,'! Phyeo-
caris heuars 1.!1.., most extraordinarily close resemblance to small
tufts of algae that are plentiful on the weeds: it was only after
considérable experience that we were able to distinguish the one
from the other. The resemblance, which is undoubtedly protec-
tive, is further enhanced by the colour. The tufts of algae vary
in shade and are sometimes dull olive-yellow and sometimes
almost black, ‘Two colour wvarieties of the prawn, corresponding

" hese setae are very casily broken off in '|_ii'|_'|:.l‘u.‘ﬂ specinens and are in Mife
more aumerous and longer than is shown in the figare, .
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exactly with these tints, were obtained and a few specimens of &
o bright red tone were also eaught onwoceasions in which mueli red
alga was brough®t up in the net, i

e Pore Blaie, Andamans. 5. hemp. Pwenty-fonr,

The type specimens bear the numbers 255-6/10 in the Indian

AMuseum resister, .
-

* Genus Latreutes, Stimpson.
-

Latreutes pygmaeus, Nobili.
wg, Wemp, Moo Lad, Mus. X, po o, ple i, Hgs,
H 1=7.
The species was very common in the vicinity of Ross [,
living among weeds. Most of the females were ovigerous.
Pore Blair, Andamans, 5. Kemip, Many.

785 plio, g

-
Latreutes planirostris (de Haan).

. 1907, Lairentes flienrrasters, de Man, Teans. Fann. Sow., Lol ':‘,
X peoazr. Lo
1914,  Lalventes planivestris, Balss, bbandd. matl =plovs, Klasse” R

Rayer. Akad. Wiss, Suppl. Bel 11, abl. 1o, p. 6.

This species is represented in the Museum collection by two
female specimens, in both of which. as in those examined by Miss
Rathbun,' the median spine in the posterior third of the carapace,
figured by de Haan, is obsolete.

Miss Rathbun cites L. mucronatus as a synonym of L. plani-
rosiris, but this view is not held by Balss. L. planirosiris is a
larger species, with even more perfectly orbicular rosttum than in
any examples of L. mucronalus that I have seen: the carapace,
moreover, is carinate in the mid-dersal line Almost up to the pos-
terior margin,

Sagan Bay, Japan. Munich Mg, e, 25 min.

) :'.",? Slsaki, Japan. IKuma Aok, e, 25 uitn,

Latreutes mucronatus «Stimpson).

Wiy, Lateentes mecronatas, Wemp, Ree. dad. Wus., X e vyl i,
hgs, 5-15; pl. iv, figs. 1,2,

tory.  Lafrentes macronatns, Balse, Adhand!. matle.plps. Kiagse K.

Bayer, Akad. Wiss., Suppl. Be. 11, abh, 1o, SIEn I - B
. The additional specimens agree with those recorded from Kila
karai and Pamban in S, India, but are rather smaller ; the largest
L5 only 10'5 mm. long and one of the five ovigerous females is less
than 8 mm. in length, The remarkable sexual differences’ noted
in the case of the S. Indian specimens are clearly shown in the
Andaman series, the females have the carapace more strongly
arched and the rostrum more orbicular than in the males, Out of
a total of thirty individuals only five, all males, possess more than
a single tooth on the carapace behind the orbit: in three speeimens

. I Rathbun, Proc, 78, Nar, Mg, XXNL It (1ginz).
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there are 2 teeth and in two specimens 3 teeth in this position,

In no case is there a tooth in the posterior third of the carapace.
as in de Haan's figure of L. planirostris.  The tedth on the upper

edoe of the rostrum in the male may be as many as 10,

Living specimens were as a rule inconspicuously mottled ; two
examples were, however, found in which the carapace and the
sreater part of the abdomen %wege of a uniform rich red-brown, the
tail-fan and the posterior hall of the last abdominal somite being
pure white, .

Balss, who has réeently recordgd this species (Le. supra) from
Sagami Bay in Japan, from the Gulf of Siam and from Lhemulpo
in Korea, notes that the specimens recorded by Doflein in 1902 as
L. mucronafus are in reality examples of L. planirostris, de Haan.

Port Blair, Andamans, 2-6 fms, = 5. lemp, Thirty.
Most of the specimens were obtained among weeds in the
channel off Ross 1. : a few were found in Brigade Creek.

Latreutes porcinus, sp. nov. .
(Plate xxxvi, fiz. 3).

In general form there is very little difference between the
sexes: in both the carapace is sharply carinate dorsally, the carina
being very high and abruptly declivous in its anterior third. The
carina is armed with rather irregular procurved teeth, 6 to 12 in
number (osually g to 1r in large specimens). The series begind
behind the middle point of the carapace and the foremost 5 or 4
are usually in advance of the orbit, though separated, in the ma-
jority of the specimens, by an unarmed interval from the teeth on
the rostrum proper. The antennal spine is present and there are
= or 8 spinules on the antero-lateral margin.

The rostrum resembles that found in female L. mincronatus,
being semiorbicular and rounded anteriorly or broadly lanceolate
and more or less pointed at the apex. The teeth are on the whole
less numerous than in the.allied species; the dorsal series consists
of from 4 to 8 and the ventral of from 3 to 8; in most specimens
there are from 5 to 7 on each margin. In two out of the fifteen
specimens examined there are three minute teeth in the interval
between the upper rostral teeth and the series on the carapace.

The antennule (text-fig. 3a) is more slender than in L. IMUCYO-
naius ; the antennal scale (text-fig. 36) is closely similar in form.
T'he second peraeopods (text-fig, 3¢) are a trifle more slender and,
of the three segments of which the carpus is composed the second
is proportionately longer, exceeding the length of the first and
third combined. The last three peraeopods are similar to those of
L. mucronatus, but the terminal spine of the dactylus is usually
more slender than the next of the series. Ipn a few individuals
two spines are to be found at the distal end of the lower margin of
the merus of the third pair (text-fig. 3f); in most cases, howewer,

- as in L. mucronalus, single spines occur in this position. th
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The ¢hird abdominal somite is distinetly carinate in its pos-
« terior half. The telson and uropoils (text-figs, ag, I are not greatly
dissimilar from those of L. mucronatus. '

The largest specimen. an ovigerous female, is about 155 mumn,
in length.

In general appearance this species bears some resemblance to
Trachycaris rugosus, a West Indian"form with which it has, of
course, 1o real affinitv. From all species of Lafreufes hitherto
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known it is at once distinguished by the great number of teeth on
*the carapace. »
Living specimens were variously banded and mottled, some

times with pure white on a ground colour of reddish brown ; one
individual was pale pink throughout,

HALEEY Port Blaig Andamans, 5. Kemp. Fifteen,

_ The specimens were all obtained off the jetty on Ross I, liv-
ing among weed in company with Lafreutes pyemacus, L. mucro-
natns and Tozeuma armatum. The types bear the number gz69/r0. *
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Latreutes anoplonyx, Kemp. .

1y, Latreates anoplonty. Wemp, Neeo Tod. Wk, X, - 104 |r|.i\',.

o figs. 3-5.

Numerous additional specimens of this species have recently
been obtained by the * Investigator’ off the Burma coast; thdy
agree Clﬂb{.’l}' W'H.h the type. _'I‘I.IL rostrun s ratlier unusu; |]]"| con-
stant in form, being always marrowly triangular in shape and
extending, in all except -_\trunmiy youny specimins, well beyond
the apex of the antepnal scale, *Ihe dorsal nnup;m is, ]m-.-.uu
straight in some exantples, markedly concave in others. The
number of teeth 1s variable; there are from 7 to 15 on“%he upper
margin and from 6 to 11 on the lower, As WS pointed out in the
original description, L. enoplonyy differs from all other Indian
species of the genus in that the daelyli of the last three legs are
unarmed except for a few microscopic spinules.

The largest individual, an ovigerons [emale, is only 28 mm,
in length, and is thus considerably smaller than the type.

335 Bombay, H. P. le Mesurier, One,

Burma oo 7=3% fm=, Clnvestigator.' Many.

,Lhe only other known ex: l‘11|:|1L_, was lfound at Bombay

When describing this species I remarked that its nearest ally
appeared to be Ortmann’s L, laminirosiris. It is perhaps at least
as nearly related to L. waidenialus, Bate,! imperfectly described
from a single specimen only 5'5 mm. in length obtained off Sam-

boangan in the Philippine Is. Very young examples of L. ano-

plonyx do not difier greatly from Bate’s figure; but in the descrip-
tion it is stated that the last three legs agree with those of L. planis
in which, according to the fizure, tine dactylus i1s biunguiculate.
Neither L. planus nor, L. wnidontatus have been rec ognised since
they were first described and it seems likely that their identifica-
tion will remain uncertain until the Hippolytid fauna of the Philip-
pide Is. is investizated in detail; it is not even certain that thew
are correctly referred to the genus Lafrenfes,

Genus Tozeuma, Stimpson.

Tozeuma armatum, Paulson.

< 1914, Tozeuma armatum, Kemp, Keey feds Wus., X, p. 1o,
1915, Argasia armata, Balss, Abhand!. matli-phys, Klasse K. Bayer.
Akad, Wiss., Suppl, Bd. L1, abh. o, p, 38, B

The additional specimens of this species, though a number of

them %are ovigerous females, are much smaller than those previ-

cusly recorded from the Indian coast, a feature correlated perhaps
with the shallower water in which they were obtained. The lar-

‘gest individual is only 43 mm. in length.

The number of teeth on the lower margin of the rostrum is
variable and in one example is as high as 39. This specimen,
ubtained by Mr, Horunell in 5. India, also possesses the additional

L Bate, Rep. Challenger Macrura, p. 3584, pl. Ixvix, fig. 5.
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spine nea¢ the postero-inferior angle of the fifth abdominal somite,
» noticed in one of the examples previoasly recorded. In the latter,
however, the number of rostral teeth is not abnormal.,

A remarkable larval Carid found by the ‘ Investigator' in the
Mergui Archipelago almost certainly belongs to this species (text-
fiz. 4). Althouzh the rostral apex is broken the specimen is no
less than 31 mm. in length. On the tarapace are two large supra-
orbital spines (which are absent in the adult) and the spines on
the lower edge of the rostrum are represented merely by fine
spinules, The legs are imperfoetly formed, the first being chelate
and the second simple with unsegmented carpus; attached to the
first three pairs are long exopods. The hook-like projection on
the dorsum of the third abdominal somite, a characteristic feature
of adults of this species of Tozeuma, is represented by an enor-
mously long, flattened, outstanding process, the tip of which is
sickle-shaped and curyed forwards. The sixth abdominal somite
i3 proportionately much longer than in adults, while the telson

Fil_:.:'. e Tingen i drita e, |:'.'l||_|-.| i,
.

Late larval stage. =

exceeds the tips of the uropods and is deeply bifurcate at its apex.
Apart from its structure this post-larval specimen is remarkable
for its great size. It is probable that (as is known to be the case
with some other Caridea) there is an actual shrinkage in length at
the final moult of the larval metamorphosis; other specimens in
the collection, possessing all the adult characters, are 1 or 2 mm,
shorter than the post-larval individual.

The colouration of living individuals, as observed in the
Andamans, is peculiar. The specimens were deeply mottled with
closely aggregated dark red chromatophores, slightly paler dor-

* sally and especially dark on the lower portion of the rostrun which
was fringed with bright red hairs. On the second and fifth ab-
dominal pleura there were large eve-spots, each being deep blue in
the centre, surrounded with concentric rings of black, pale yellow
and red, in the order named. Just beyond its middle each of the
inner uropods bore half a similar eye-spot, the two uropods, when
juxtaposed, presenting a single perfect spot when seen from below.,
In gorsal view the spot is partially covered by the telson which is -
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not marked correspondingly. The inferior portions of »the sixth
somite were tinged with blue and there were pale pink chromato-
phores on the hook-like process on the third somite. The outer
maxillipede was dark red, the first legs tinged with red and the
remainder transparent.

Not infrequently specimens of a uniform bright green colour
were met with., In these th® rgstral setae were also bright red,
but the eye-spots were merely of a darker green surrounded by
narrow bands of black and white, In the weed among which
it is found T. armatufn.is very inconspicuous, extending its hody
almost perfectly straight and holding tightly to the steme

e2el  Mandapam, Ramnad 13=1., J. Hornell, O,
5. India, 3 fms.
vask  Port Blawr, Andamans 5. Kemp, Nineteen
2-5 fms.
s2as  Burma coast, § fims. “Investigator, One, larval.

. . . " .
Balss (loc. cif. supra) has recently recorded this species from
Japan, thereby making a considerable increase in its known geo-
graphical range. .

Genus Gelastocaris, Kemp.

Gelastocaris paronae (Nobili).

2] Foo ¥ AF F

1Ly, Gelastocaris paronae, Kemp, Kee, fod. Mus, X, g
figs, 1-11.

-

* An additional specimen of this curious species was obtained at _

Port Blair. It was dredged in 5 fathoms of water along with the
sponge Pelrosia festudinaria, Lamarck.! When alive the indivi-
dual was remarkable for its strangely depressed form, the carapace
and abdomen being so much flattened that it resembled an Isopod
of the genus Idotea. Tp colour the specimen was pale pink through-
out with a speckling of darker pink chromatophores on the anten-
nal scale and tail-fan and at the sides of the carapace and abdo-
men. The Pefrosia was of a similar pink shade and the coloura-
tion is doubtless protective.

The specimen is a malt, about 10 mm, in length, and, except
for the thickened outer antennular flagellum, differs little from the
two females previously recorded; in lateral view, however, the
carapace is less strongly arched anteriorly.

« tins Part Blair, Andamans, 5 fms. 5, Kemp, Chne.

Genus Hippolysmata, Stimpson.
“tgrg  Hippolysmata, Kemp: Rec. Juds Mus., X, p. 11z,
115, Exfappolysmata, Stebbing, dww. 8 Afeican Mus, XV, p. o4,
Stebbing has recently proposed to separate Hippolysmala
ensirosiris, along with a closely allied S. African form, as a distinet
genus under the name Exhippolysmata. The characters employed

L T am indebted to Dr. Annandale for this determination.  Mr, Southwgll
informs me that the specimen from the Ceylon Pearl banks, recorded in the paper
vited above, was also found on this spongc. .
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are those *made use of in my key to the Indian species (loe, oif.,
ep. 113): the rostrum is longer than in. other species of the genus
and is provided with an elevated dentate basal erest; the telson is
lanceolate, with the apex acute and unarmed,

These characters appear to me to be altozether unsuitable for
generic definitions and are clearly of far less morphological value
than those hitherto employed in the¢ generic subdivision of the
family. In young specimens of H. eusirostris there is a pair of
long spines at the tip of the tel#on, reaching far beyond the pro-
duneced median point and these.mayv still bg geen in a reduced con-
dition. even in individuals 40 mm. in length, Stebbing also, when
describing Exhippolysinala tugelae, notes the presence of a very
small spine on cither side of the telson tip. The claims of Exhep-
polysinala to generic rank rest therefore on the rostral characters
ancd in the fact that the telson has a median point instead ol being
rounded. If it be retpined, its recognition requires to be balanced
by the institution of a considerable number of other ** new genera, "
a procedure which seems unlikely to serve any uselul purposs,
while tending to confuse the natural affinities of the component
species of the family. 2

Lysmatella, recently instituted by Borradaile for a species
from the Maldives, is based on surer structural differences, hut is
none the less very closely allied to Hippolvsmala. In the very
brief preliminary diagnosis that Borradaile has given,' it is merely

_deseribed as ** related to Lysmaia, but without mastigobranchs*on

the legs.” The type species of the genus, Lysmalella prima, is
described in the same paper.

Three specimens, recently obtained in the Andamans, agree
in every particular with the generic and specific descriptions that
Borradaile has given: but, unfortunately, the information is so
meagre that it is impossible to be certain of their identity. The
Andaman specimens are, however, clearly related in a very close
manner with the species of Hippolysmala belonging to the vitfala
group, the affinity being shown not only by the almost exact
correspondence in all structural details {except for the absence of
epipods), but also in colour, the specimens when alive exhibiting
the brilliant longitudinal red streaks that characterise H. viffala
and H. denfala.

If my identification of the Andaman specimens is correct {t
appears to me unwise, in the present state of our knowledge, to
recognise Lysmatella in full generic significance. The presence or
absence of epipods is in many cases a valuable aid to generic
diagnosis in the Hippolvtidae, but the number of these structures
is variable in the genera Spirontocaris and Lalrentes and in Hip-
polysmata ensirosiris the entire series is rudimentary. In many
species referred to Hippolysmata the epipods have not been ex-
amined and, on aralogy with other genera, it would occasion no
surprize if some were found to possess a reduced number.

* I Borradaile; Awn. Mag, Mo, fist, (85, XY, p, 206 (19150
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Hippolysmata ensirvostris, Kemp.
1014 Hippolysmata cnsirostris, Wemp, Reco Fudv Mus, X, p 118, 3
*opllovin s, 1-4.

A number of very interesting larval and post-larval specimens
belonging to this species have recently been found off the Orissa
coast. The post-larval specimens are about 14 to*tH mm. in length
and in most of their character? agree closely with adults. The
rostrum, however, is much shorter, usually not reaching the end
of the antennal scale, and the peracopods, though well-formed,
with perfect chelae, and with appirently the full number of sub-
segments in the carpus of the second, possess rudimentary exopods
on all pairs except the last. The apex of the telson is compara-

Fiw. 5. —ffippelvsmata ensirestes, Kemp,
Late larval stage.

tively broad, with a pair of loug spines that extend bevond the
small median point by more than half their length. These spines
appear to dwindle slowly in the course of further development and,
though not mentioned in my original description, traces of them
may still be found in specimens 40 mm, in length :

Judging by the number of teeth on the basal crest of the

-~ rostrum, these post-larval specimens belong to H. enstrastris rather
el than to its variety punclala.

Other specimens, found with the above, almost certainly
represent the same species in its last larval stage, but show re-
markable differences in structure (text-fig. 5). The rostrum is
short, dorsally convex and bears teeth only on its dorsal margin

» and that on the carapace, which is deeply grooved on either side
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of the mid-dorsal line, is large and procurved. The eve is exceed-
«ingly long, reaching beyond the endsof the antennular peduncle;
it 1s composed of two distinet segiments, the |1rm1111-11 and more
slender of the two bearing a conspicuous dorsal spine.  The anten
nules and antennae are normally developed, except that the
lateral process on the basal segment of the former is rudimentary,
The third maxillipedes and all the,pefacopods except the last bear
very long exopods. The chelae of the first and second pairs are
more rudimentary, ‘The full stries of gills appears to be present
but there is no trace of epipods. The pleopods and uropods are
well formed and the apex of the telson resemibles that of the post-
larval specimens, but possesses a pair of setae near the middle.
So far as I am able to discover the larva differs from that of
all other Carids hitherto described in the possession of a large spine
on the evestalk.

0 Of Puri, Oritsa coast 5. Kemp. Fourteen, post-lacval

=41 s, five, larval.

Hippolysmata (Lysmatella) prima (Borradaile). .
Lg13.  Lvsmatella peioe, Boreadaile, Ann. Wag. Naio Hist, 183, XN
F. =L "_I.

Borradaile's description of this species runs as follows :—
*Rostrum “'', straight but upcurved at end, outreaching anten-
nular stalk,” Third maxilliped as stout as first leg, in which hand
“and arm are subequal, wrist a little shorter. Second wrist has
20-22 joints, the last the longest. Maldive Is,”

The Andaman specimens agree well with this description as
far as it goes. The rostrum reaches beyond the end of the anten-
nular peduncle and is almost or quite as lgng as the carapace ; it
is furnished with g or 10 teeth above and with 5, 6 or 7 below. The
posterior tooth of the dorsal series is situated a little in front of
the middle of the carapace and is separated by a marked interal
from the rest; the latter are rather crowded posteriorly but more
distautly spaced on the rostral blade : two of them (that is to say
three teeth in all) are situated on the carapace behind the orbital
notch. The teeth on the lower margin are as large as those on the
upper. Theieis alarge antennal spine on the carapace and another,
which is smaller, at the pterygostomian angle.

» The lateral process of the basal segment of the antennular
peduncle is short, not reaching to half t!se length of the segment;

- its outer margin is strongly convex. The outer antennular flagel-
lum is thickened at the base, but is devoid of the accessory ramus
found in species of Lysmata. The antennal scale is narrow, scarcely
broader behind than in front, and four times as long as wide.
The outer margin is conspicuously concave and terminates in a
sharp spine that ceaches beyond the distal end of the lamella.
The mouth-parts closely resemble those of H. wittata, All three
maxillipedes bear epipods; the exopod of the last pair reaches
beyond the middle of the antepenultimate segment
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Fally The first peracopods are as described by Borradaile ; the chela

resembles that of H. wittate, the fingers being *~L1urtu than the*
palm and meeting only at the tips when the claw is closed. The
second legs are very slender, reaching heyond the antennal scale
by nearly two-thirds the length of “IL carpus: the merus is in-
distinetly divided into 13 or more segments, while the carpus is
composed of from 21 to 24 segments. The last carpal segment is
the longest, about equal in length with the palin and one and a
half times as long as the fingers.

Of the remaining pairs of the prer: ieopods the third is the long-
est reaching beyvond the antennal scale by almost the entlre length
ol the propodus. In each pair the merus bears conspicuous teetl
externally near the lower border: 5 in the third pair, 5 or 6in the
fourth and 3 or 4 in the fifth, The pbsterior edge of the propodus
15 set with fine setae and some seven or eight very slender spinules |
The toothing of the dactylus is characteristio. As in H. viffata it
. bears 3 or 4 teeth on its posterior margin which increase in size
distally ; the actual apex of the dacivlus does not, however, take
the form of a tooth, comparable to the others, but is extremely

“SE——

3 slender and, at the base, less than half the breadth of the adjacent
T tooth of the marginal series.
= The abdomen, telson and uropods do not appear to differ in
. any marked degree from those of H. vitfala,
The three spccunens obtained are all ovigerous females; the
largest is about 21 mm. in lefgth. :

The colouration of hwnfr Mpecimens is striking, the entire
carapace and abdomen hemﬂf marked with 1m1g1tuduml stripes
composed of small bright red chromntop!mres. On the carapace
at the base of the rostrum the first three pairs of lateral stripes
meét in the middle line. The three succeeding pairs are strictly
longitudinal, but beneath them the striping on the carapace is
oblique. In the middle of the abdomen there are about twenty
longitudinal stripes. The eyestalks are heavily blotched with red ;
the antennules and antennae are transparent with a faint veilnw—
ish tinge; the third maxillipedes and all the legs, except the second
pair, are conspicuously banded with red, lhe tail-fan is dotted
with red and the eggs are sage green. In colour, therefore, the
species bears a striking resemblance to Hippolysmala vitiala and
H. dentata, but lacks the transverse bands on the abdomen that

' are found in the former of these species. .
PEEEL Port Blair, Andamans, 8 fms, S, Kemp. Three,

The three specimens were all obtained in a single haul of the .
—/ net on rough ground in the southern entrance to the cln:mei off
Ross 1.
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= EXPLANATION OF PLATE 1.

I, —Anterior abdominal sterna of Labochirus proboscideus,
very young, X 4.

2.—Anterior abdominal sterna of Labozhirus proboscidens,
voung ;
yvoung, X 4

3.—Anfterior abdominal sterna of Labochirus broboscidens,

AT 2
4.—Anterior abdominal sterna of Labochirus proboscidess,
o X 4.
5.—Anterior abdominal sterna of Laboclirus sasivosticfus,
Q8 X -
6.—Anterior abdominal sterna of Labuchirus kracpehini, 2
¥ 4. ’ L
7.—Anterior abdominal stfrna of Labochirus dawnas, ?
N

o

8.—Anterior abdominal sterna of Labochirus browni, 2 % 4.
g.—Anterior abdominal sterpa of Labochirus ellisi, 2 % 4.

ro.—Anterior abdominal sterna of Hypoclonus sylvaticus, @

X 4.

r1.—Anterior abdominal sterna of Hypoclonus savalilis, -

x4

I2.—Anterior abdominal sterna of Hypoctonus wood-masont,

? g

13.—Lower surface of left trochanter of Typopellis stomp-

sont, o X 4.

-






EXPLANATION OF PLATE IL

3 flj!;m 14.—Tibial apophysis of Labochirus kracpelini, . .
i T T Sl o i = dawnae, o .
' ,.;Eﬁd— T 3 = i andersoni, o . \1
Il"':#‘,'!'- e * R 33 dﬁ'ﬂ‘l T X
' 1 Er ., Hypoctonus oatesi, o . ]
carmichaeli, = . % 4
formosus, <. .
s 5 = rANgURENsIs, o .
EL = K3 Sﬂxﬂﬁﬁg, 2
. St o ! sylvaticus, o . " b
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. H.G.. del. LABOCHIRUS and HYPOCTONUS,
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 OF PLATE IIL 1
'gf:{nmmﬂsﬁma of Uroproctus assamensis, ~ o5
al sterna of Uroproctus assamensis,. 9
aﬂgﬂim! sterna of Thelvphonus caudatus, = \(
. helyphonus mmiums,. 9 i
i of Thelyphonus linganys, = °
of Thelyphonus linganus, 2
Yphons sucki, & X 1. : :

yphonus schimkewitschi,



-

. Ree. Ind Mus. Vol . Xi1. 1916, ) Plate

Bemwans Cmin Lore
UROPROCTUS AND THELYPHONUS. .
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EXPLANATION OF PLATE 1V, '
Gefiita’l sternum of Thelyphonus doriac, o % 4. :
aﬁu—iﬁbml apophysis of Uroprocius assamensis, & % 4. x
: it b FER £Li 1 g X 4 ThE
rm and hand of Tﬁdyﬁkmm caudatus, o X 4.
T, Cay N 21 13 2 X 4- 5 =3
S o linganus, o X 4. g
PR E By A i i ? X 4. t
TR N TS L donaz, o X 4.
PR - sucki, o0 X 4. . 5
TR 3 schimbewitschi, & % 4. J
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EXPLANATION OF PLATE V,

Can

1 cevlonensts (Browne).
LJ
L]

I.—A portion of the stolon bearing three hvdrosomes in
different states, expanded, retracted and retracting,
the last bearing a ronosome.

2, —A verv voung hvdrozome attached to the cast skin of a
Copepod (drawn from a preparation by Mr. F. H.
Gravelv). 4 )

.—Optical section of a portion of the stem of a fully ex-
panded hydrosome ® protruding from the perisare,
showing the everted points of the marginal processes
of the hydrotheca,

Ll

4.—A portion of the living hydroid showing the web.

5.—Three planulae reared in captiyity, one with a stolon,
another with a hydrosome and stolon (preparation by
Mr. F. H. Gravely). .

Al figures dedwn to scale with the Camera lucida,
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= * CAMPANULINA CEYLONENSIS (Browne).
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EXPLANATION OF PLATE VI,
Campanuding ceylonensis { Browne),
1.—Optical section of the young gonosome growing from jfhe
base of a hydrosome, before the formation of Any
merdusoid buds,

Fi1Gs. 2, 3, 4.—Similar views of gonosomes at somewhat later

stages showing the early formation of the first bud.

. 5.—A gonosome with one medusoid.

b.—Upper part of a gonosome showing communication be-
tween the cavity of the opereulum and the enterch of
the medusoid, =
7.—Gonosome at a later stage, showing the marginal lappets,
8.—Gonosome at a slightly earlier stage than fig. 7, in opti-
cal section. :
L]
g.—Gonosome, probably mature: a, marginal tentacles: b,
velum: ¢, sense vesicle, CelfS resembling phagocytes
can be scen in the operculum and in the lower part of
the blastostyle.
L]

.
Al Ii;._-:lujl'r‘- drawn 1o scale with the Camera locida from stzamed '|j|'4,-j}_a1':|.‘.'iq.a|'.-.,

W i
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r "EXPLANATION OF PLATE VIL \

Campanulina cevlonensis (Browne),

ﬁtm.'e medusa, from life; X 5. The sense vesicles
: shown. The margmal lappets are somewhat

Wﬂ in tlns ﬁ.gl.lre -
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'EXPLANATION OF PLATE

El

-Pontophilus incisis

Sp. nowv

.

Sp. nov.

s

s parvirostris,
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EXPLANATION OF PLATE IX.

Paraperiscyphis pulcher, n. sp. ' o

Vit the cephalon.
ght antennule.

 Paraperscyphisscabrus, . sp.
1w of the cephalon,
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1-5. PARAPERISCYPHIS PULCHER.n. 80,
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EXPLANATION OF PLATE X,
*Cubaris gravelii, n sp.
F1us. 1 —Dorsal view of the cephalon. i
2.—Anterior view of the cephalou.
w  3J.—Antennule,
v 4.-—Right antenna.
5.-—First maxilla, outer lobe. .
£ 6.—Second maxilla, .
7-—Lateral portions of 1steand 2und mesozomatic segments, °
showing notch and groove on the inner border of the
under side.
vy a.—Maxillipede, terminal portion.
9. —Right uropod, dorsal view, >
v Io.—Right uropod, ventral view.
r1.—Last metasomatic segment, uropoda, and telson, *
i -
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A EXPLANATION OF PLATE XI
v - Cubaris expansus, n. sp.

view of the cephalon.

«--I.-ﬂ:l;ﬁrﬁl@otﬁuﬂs of Iﬁt and znd mesosomatic s&gmeuts .
A hgpr!ng“mtch and grmw: on the inner border of the
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 1.—Dorsal view of the cephalon.

L]
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L : L]
EXPLANATION OF PLATE XIL
Cubaris dilecliwm, n. sp. "

2.—Anterior view of the cephalon.

3.—Right antenna.

4.—First maxilla, terminal portion of outer lobe.
5.

Iateral portions of Ist and 2nd mesosomatic segments.
showing notch and groove on the inner border of the

under side.
6.—Maxillipede, terminal portion.

7.—Right uropod, dorsal view. - .
8.—Right uropod, ventral view. n
g.—Last metasomatic segment, uropod and telson. z
-
e
’ .
v
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EXPLANATION OF PLATE XIII.

Cubaris pusillus, n. sp.
L]

Fri. I.—Dorsal view of the cephalon,
»»  2.—Anterior view of the cephalon.
.+ 3—Right antenna.

» 4.—First maxilla, terminal portions of inner and outer lobes,
v 5.—second maxilla, terminal portion. 2

6.—Lateral portions of 1s# and 2nd mesosomatic sezments,
showing notch and groove on the inner border of the
under side,

7.—Maxillipede, terminal portion.

] = - L
,» B.—Right uropod, dorsal yiew,

; ; - 2
++  O.—Right uropod. ventral view. -
y» I0.—Last metasomatic segment, uropod and telson.
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EXPLANATION OF PLATE XIV.

- f
Cubaris brunneocandatus, n. sp. %

Fi&. 1.—Dorsal view of the cephalon.
. ~ z.—Anterior view of the cephalon.
Pt ,. 3 —Right antennule.
Wi o , 4.—Right antenna.
it . 5.—First maxilla, terminal portion of outer lobe, :
~*. 6.—Lateral portions of Ist and 2nd mesosomatic segments,
T, ‘showing notch and grdove on the inner border of the
under side.
7.—Maxillipede, terminal portion.
t uropod, dorsal view? . =
ht uropod, ventral view.  » 1
st metasomatic segment, uropoda and telson, '

L1
i

3 .
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@KPL&H&TEG‘# OF PLATE XV,

e e THRE

T

“Cubaris chilfoni, n, sp.

gt

——

matu: section of the 4th joint of the

Erni‘l'i;lﬁl pbrtiuns of inner and outer lobes,
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EXPLANATION OF PLATE XVI. 4

i Cuburis cavernosus, n. sp. .

,Fsm 1.—Dorsal view of the cephalon.

' 2.—Anterior view of the cephalon.
g,n-vAutennule
g Rl,ght autenna
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F16. 1.—Dorsal view of the cephalon.

5]

LB |

LR

EXPLANATION OF PLATE XVIL

Cubaris lobaius, n, 3p,

2z.—Anterior view of the cephalon.

3.—Antennule,

4.—Right antenna.

5.—First maxilla, terminal portions of outer and inner lobes,

fi.—Second maxilla, terminal portion. .

7.—Lateral portions of 1st and 2nd mesosomatic segments,
showing notch and groove on the inmer border of the
under side.

8.—Maxillipede, terminal portion.
g.—Right uropod, dorsal vigw.
10. —Right uropod, ventral view.
11.—Last metasomatic segment, uropoda and telson.
L]
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EXPLANATION OF PLATE XVIIL

Cubaris albolateralis, n. sp.

Fi16. t.—Dorsal view of the cephalon.

an

LR

(B

z2.—Anterior view of the cephalon.
3.—Antennule,

4.—Right antenna.

5.—First maxilla, terminal portion,
6.—Second maxilla, terminal portion.

7.—Lateral portions of mesosomatic segments, showing Torm
of the lateral plates and indentations on the segments.

8.—lLateral portions of 1st and 2znd mesosomatic segments,
showing notch and groove on the inner border of the
under side.

g.—Maxillipede, terminalportion.
ro.—Right uropod, dorsal view,

r1.—Right uropod, ventral view,
- - 5
r2.—Last metasomatic segment, uropoda and telson,
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EXPLANATION OF PLATE XIX

Biurmontscus kembi, n. sp.
¥

Fi1G. 1.—Dorsal view of the cephalon.

2.,—Anterior view of the cephalon.

3.-——Left antenna.

4.—First maxilla, terminal portions of outer and inner lobes.
5.—5&:.30;1{1 maxilla, terminal portion.

6.—Maxillipede, terminal portion.

7.—Right uropod, dorsal view.,

8.—Last metasomatic segment telson and basal plates of

the uropoda. ~
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EXPLANATION OF PLATE XX
1-‘:;'. L. Larva of Plewrarivus brachy plivilus, towards the end of the
stage with spiniform bristles. X 3.
2. Fourth segment of fully developed larva of Pleurariu
brachyphyllus, % 5.
3. Claviform bristle of same larva more highly magnified
j. Fourth segment of larva of Acerains kwwerti, % 5. ° \
«v 5. Anal seement of larva of I’-'Sthsl.ﬁ-!r'x!.'ra indicies from below,
: p S8 i
»» D. Anal segment of last larval exuviam of Strongylini
sobirinnt, cleared and siewed as a transparency, frem .
. behind., 2 .
, 7 The same from the side. .
%
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EXPLANATION OF PLATE XXI.
= Fre. 8. Third right leg of la¥va of Aegus rocpstorffi, showing

. stridulating surface.
* 9. Second right leg of larva of Aegus rocpstorffi, showing
stridulating surface.
y+ I0. Right mandible of larva of Aegus roepdiorfi. %
»»  II. Left mandible of larva of Aegus roepstorfi.
»» T2. Third right leg of larva of Nigidins dawnae, showing
stridulating surface,
»» I3. Second right leg of larva of Nigidius duwnae slmwing

2 stridulating surface, * ;
w14 Third right leg of larva of Nigidius impressicollis, show- jiz £
. ing stridulating surface.

s 15. Second right leg of larva of Nigidius impressicollis,
showing stridulating surface. o S
o .» I6. Right mandible of larva®of N‘iﬂ"dﬂﬁﬂ tm;bre&'s:mﬂm o e =
, 17. Left mandible of larva of Nigidius mpmamnﬂm & g
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- Adult of same species from below.

EXPLANATION OF PLATE XXII.

Larva of Hectarthrion trigemimen, .
Mandible of same larva.

Antenna of same larva.

Head of same larva from front.

Maxillae and labium of same larva.

Larva of Cardiaspis pisciformis from below.

Anterior part of hgad of same larva from below. s
Anterior part of head of same larva’ from above.
Pupa of same species from below.

Adult of same species i‘-'mn;‘iihove.-
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TFic. 1.—Sepia arabica, sp. n., dorsal view,
e . H 2— 5 L ventral =
| : 4'1*. i o ¥ 2 3.“_.' LR B EEPiD\StaiI'E.
{; J';. .. g _*J :':gj 4 e ¥ E]ub . &
o % - iy .5, T s mandibles. :

. e . w  O.—Sepiclla inermis (van Hisselt, MS.) Steenstrup, radula.
: or. o ~,,  7—Polypus pricci, Berry, hectocotylized arm.

- S TEL —_ 1 ., funnel organ. e
-t g R %«—Lﬁi’sga indica, Pleffer, mamilbles. T
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INDIAN CEPHALQPODS.
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EXPLANATION OF PLATE XXIV.
F16. 1.—Sepiclla inermis (van Hasselt, MS.® Steenstrup, 0
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= EXPLANATION OF PLATE XXV.

Structural differences between the genera Haplochilns and

A Panchax. . X
s " Pus. 1 and 2—Heads of Haplochilus melanostigma, McClelland
=k and Pauchax parvus, sp. nov., showing the position of
” _ . the mouth and pectoral fin. Note the fold over the
il e snout of the latter.
ST Fic. 3,—-‘R;ght premaxilla of a female H. melanostigia, ’sicClelIand
; _.‘. ? '_ " 4"— : b 23 male t V. ‘i
¥3 >z s 5 — = of Panclfax lincaturg, C.V.

16s. ,,;'?f.md 8.—Vomerine teeth of Panchax lincalum, CV., P.

St 3 ' ~panchax (H. B.) and P, parvus, sp. nov.
' @*,, Q;lﬁd —Scales of Panchaw panchax (H.B.) and Haplo- -+
A — chilus melanostigma, McClelland

wriations ; P =pc¢:r.nra1 fin ; R§ -mdlulmg hlh.aunn; *
__:m:“w:-':" 3 Ae




I N
e Fee. Ind. Mus., Vol XII, 19186, sl

i
?ﬂ*ﬁﬁmﬁfﬁjﬁﬁ% .

A e P A
Ay ﬁ)lih';_h;n!d:‘ﬁﬂ 34"
- -

6

L]
o8 Sundara Raj.del £ & Chowdhary, hin
FRESHWATER FISH OF MADRAS. >



o B

EXPLANATION OF PLATE XXVI

-
Fig. 11.—Ovum of Pauchax parvis, sp. nov.

Haplochilus melanostigina, McClelland,
F1G, 12.—A cluster of eggs with their long filaments twisted to-

gether,

o I3.—Lateral view of embryo inside the egg-membrane. .

. Ij.—Dorsal view of embryo jnside the egg-membrane.
,, I5.—Larva just hatched from the ege (dorsal view).

10—

1

Ch.=cord_formed b

1

twisted  flam

RS

ts from og

: (lateral view).
A =adhesive threads ; An. = anus; L. = pigmem cells [chrantamphorfs]}:;

; Cir. = rirculation in the

yolk-sac 1."'E';'=_'I';ujre': il. = filaments ; O, G, = oil gwobule ; V. = ege-membrane,
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EXPLANATION OF PLATE XXVIIL .
Ophioce phalus punctatns, Bloch.
. . . 1
FiG. 17.—Egg floating in water. i
18.—Enlarged view of an ezz,
,»» Ig.—Lateral view of embryo inside the egg-membrane.
.+ 20.—Dorsal view of embryo inside the egg-membrane.
s 2I.—Larva just hatched from the egg. ‘
v 22 —Larva 5 mm, long. Note the first appearance of the ;
mid-dorsal streak (b)*with its tyo spindle-shaped en-
: larzements.
Ihhioce; -
Ophiocephalus gr;:.:?.l'nrﬂ, H. B. 3 g
F1c. 23.—Larva 7 mm. long. » - y v
B. = mid-dorsal band ; B. V., =blood vessel ;. C, = chromarophores ;. Lir. = 1
circulation in the yolk-sac: [, =ear: D F.=dormsal fin; B, =eye: H, =hear!
0.G. =l g‘ln]hlh_-: W ﬁ-_'gq-u::_'mbr.uc; W= wnt® s Y., = volle, .
7 L]
-
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EXPLANATION OF PLATE XXVIIIL :
Ambassis (miops?), Gunther, .
ateral view of a youug fish.
orsal view of the same. 5 .
Etroplus maculatus (Bloch).

at;nehed to the root of a plant.

wl on thf; nape ; B\’.=hlm¢l vessel : Ch.=
. B, = cluaterof s Di=earE, =
o0 .-51&1&. F"_.F._. ﬁtamt. V.=
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EXPLANATION UF PLATE XXIX,
L]
- Goliins (Glossogobius) giwris, H. B, =
L]
F1c. 32.—Enlarged view of two geggs attached to a root,
- . . .
B ,, .33,—1_.utu?:1} view of embrvo within the :}g;:,t|11e|11br.u1c_ i

»s  34.—Dorsal view of the same.

»»  35.—Lateral view of a more advanced embrvo still within
the egg-membrane, The tail is uncoiled and the
embryo now faces the free distal end of the egg.

v 36—Larva just hatched from the egg, 225 mm. long. #

An.=anps: B, V.=Dblood vessel; Di=ear; E.=cye; H.=heart; M. =2
moputh ; N.=nasal organ; T.=tail; V.2 egg-membrgne; Y. = yolk.
: Gobius (Oxyurichthys) striatus (Davy).
F16. 37.—Outline of three clusters of eggs attached to a rock.,
- - ® .
. s+ 38.—Enlarged view of two eggs with embryos in an advanced
. stage of development. .
~ i — l'g!_;-rlll_'lnlil:'.'illu;:; b, = volk : a=0oil globule; . = heart; =, —é&ve
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EXPLANATION OF PLATE XXX, ‘

- . L] =
* Fic.» 1.—Ventral seta of Slavinag sp. ¥ 500,
2.—Ventral seta from second sesment of Stviaria kempi;

¥
¥ 540,
»» 3. —Hinder end of Aulophorius furcatus (specimen from
Ehed).
v de—Drawida jalpaieurensis: prostate of left side, . »
= -
v» 5.—The same: diagrammatie sketch to show relation of
= parts near spermathecal aperture; a., atrium; af. s.,
. . atrial sac; d., spermathecal duct; s., septum 7/8.
. w  0.—Megascolides tenwmalai var. karakulamensis ; male area. R
» L]
: 33  7-—The same; spetmathecas =
. _ TS ; . g
. » 8. —Megascolides oneilli f. typica; prostate. ~
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EXPLANATI®ON OF PLATE XXXI. 5

9.— Lawgpito dubins ; meganephridium frqm middle of body,
to show the general relations of the parts, the fun-
nels, stout and slender loops; a., stout loop; &.,
slender loop; /., funnels.

10.—Perionyx pulvinatus: region of male pores,

I1r.—The same: spermatheca,

12,—Perionyvx pincerna; region of male pores. .
13.—The same; penial seta.
14.—Pertonyx inornaius . penial seta.
15.—Perionyx parvulus; penial seta.
16,—Perionyx fulvus ; penial seta. .
17.—Perionyx sp.; anale gemital area.

18.—The same ; penial seta.
. 3
19.—Notoscolex gravelyi ; spermatheca,,
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. EXPLANATION OF PLATE XXXII

F1G. 20.—Notoscolex gravelyi ; penial seta.
. tq show the general form; b,
distal end only.

a, slightly magnified
highly magnified, the

- - -
21.—Megascolex cingulafies ; spermatheca. a, the whole
spermatheca, the dotted lines showing the course of
the duect behind the ampulla; b, diverticulum only,
from another organ, showing a different condition of
the secondary diverticula, rather more highly magni-

fied. .

22.—Megascolex insignis; speematheca. |

23.—Megascolex pentagonalis; male genital area, o points
to position of male aperture.
vy 24.—The same ; spermatheca. .

25.—Megascolex trivandranu®; male gepital area.

- rr -
. .. 26,—The same; spgrmatheca. ’ ‘
. 27.—Pherctima trivandrang; prostate. . ;
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"EXPLANATION OF PLATE XXXIII.

-
N 2 - L
Fig. 28.—Pliereiima frivandrang ; spermatheca,

29.—The same; spermatheca viewed under the low poweg
& - . - . -
after clearigg, to show the chambers in the diverti-

culum, * e
., 30.—Phettima hichingensis; spermatheca® a, the whole
- organ, showing the micronephridia covering the duct ;

b, diverticulum of another organ, showing a small
secondary diverticulum.

j1.—COcfochaetus surensis; spermatheca.

32.—Octochaetus barkudensis ; penial seta.

33.—The same; copulatory seta, -,

34.—Butyphoeus annandalei vemr. fulgidus; penial seta,

-
35.—Dichogaster malayana; spermatheca seen by transpa-
rency after clearing.

36.—The same; penial setae. &, b, the two types nimbereg
1 and 3 in the text:;ec (2 in text) resembles a except
that the thin expansion is one-sitled only.

37. Glyphidrilus (Mberosus ; segments xviii. to xxviii frond
the ventral surfaces showing the papillae in this re-
gion, with thg ventro-lateral®*ridge on one side and
the cauliflower-like excrescenoe on the other.
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EXPLANATION OF PLATE XXXIV. .
L]
Hymenolepis nana, Siebold,
I —Transverse section through the posterior end of the both
segment, X 400.
2.—Transverse section 24 microns anterior to the above.
-
% 400. . 2
. : ! ;
3.—Part of a transverse section 20 miérons in front of sepe-
tion 2. ¥ I1050.

i . x vl 2 £ H ’
4.—Transverse section § microns anterior to section 3. 4 400. .
5.—T'ransverse section mic:r'mfs. anterior to section 4. X 460, .

-

6.—Section of the avary of the 50th setment. X 1360. L N
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EXPIANATION OF PLATE XXXV. .
- - . -
L - Hymenolepts naia, Siebold. .
F1G. 7.—Section of the ovary of the 53rd segment. X 1300
8. —Section of the ovary of the 54th segment. X 1300,
., §.—Section of the ovary of the Goth segment. %X 1360.
,» [0.—Section of an embryo in the 6znd segment. X 1300 ° 1
. Ir.—The 57th segment, stained with hnrzix—c:xrm{m:. * 65o0.
® ., 12.—The 62nd and 63rd segments, stained with haematoxylit. 4
: ¥ 680. .
i - v - . - . b
Referciice fedfers—r. p, = Gircus pouclf; gmb. = embryo; gen.ap. = genigal .
i apertufe ; e, = longitudinal cainal s n.=wmucleus; ov.= ovary, r.o.d.= recepii.
= culocovarian ducl: r.s. = receptaculum seminis: s, = seminal vesicle; Lo =testis T
. vig, = vagina ; v.d. = vas deferens ; y.g. = J Wk-trlaned ; y.gr. = yolk-granule. |
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EXPLANATION OF PLATE XXXV
L]
- E16. T.—Thor discosomalis, sp. nov,, % 8L
v 2—Phycocaris simulans, gen. et sp. nov., ¥ II, a .
- - y
. v A—Lalrenles porcinus, sprnov., % & . 2
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