
RECORDS 

of the 

:ZS1.s~XLVD. 
,GL 

INDIAN MUSEUM 
(A ,JOURNAL OF INDIAN ZOOLOGY) 

Vol. XLVII" 1949 

EDITED BY 

mE DIRECTOR 
ZoctLOGI~l: SURVFN OF INIlJA 

PuBUSIDO BY no: MANAGER OJ' PUBLICATIONS; DBLIIJ. 
PRINTED BY 'THE GoVERNMENT OF INDIA P ,RESS, CAL'CtTTTA, INDIA 

'1954. 



CONTE,N'TS 

PART I.-Published ,June, 1950 ,. 

Contributions to the fauna of Manipur State, Aasata. Part II£,
Mammals, with sp,ecial reference to the family Muridae (OJ'der 

PAGE. 

Rodentia) '. . 1 
V ariatio~ in siz'e ,and w'eight in frve species of House'-rats (Rodentia: 

Muridae), in Rangoon, Burma 65 
Systematic position of three spe'cies ofPalaemQnid prawns {r9m the 

Philippiues ,and China 73 
On Hermit crabs (family Paguridae) in the collection of the Indian 

Museum •• 77 

On a few Leptocephali from the Trivandrum Coast • '. 81 
On Paryphostomum oorai, sp,. nov. (Tr,ematoda : E,chinostomatidae), 

with ,a note on the ',sy,stematie position ofParypkostQm'Um 'novum 
V'erma, 193,6 • • 99 

Breeding habits of Bombay Elasmobranchs • • 107 
A contribution to the systematics of ,Bcoliodon acutus (Ruppell), 

Hemipristis el()ngatu8 . (Kluzinger) and Torpedozugrnayeri Engle-
hart 125 

A ,catalogue of the named 'Ceylonese Tetrigidae, Eumata'cida,eand 
Acrididae (Ins'ecta : Orthoptera) in the collection of the 'Colombo 
Museum with records of distribution 135 

Sex diifer'ences in the Chalimus and ,adult forms ofOaligu8 po~ycantki, 
ap. nov. (Crustacea: Copepoda), parasitic on BaUstes rnaculatus 
from Madras 149 

PART II ......... Publis,ked Augu8t, 1950. 

In Memoriam: Thomas Nelson .Annandale 
Dr .. Thomas Nelson Annandale's work in India 
Sihuoid fishes of India, Bur:ma ,and Ceylon. XIII. Fishes of the 

genera Erethistes Muller & Troschef, Hara Bhyth and of two. 
new allied genera 

Studies o.n the development of some Bombay Elasmobranchs 
A note on the fishes from the Helmund river in Afghanistan, with 

the description of a .new Loach 
Notes on fishes in the Indian Museum-

XLII. On a new Loach fr,om Poona 
XLIII. Ona small collection of fish from East Punjab 
XLIV FiShes from the Kosi Himalayas, Nepal 

On two new Oeriantharian larva'e frQmtbe Madras plankton 
2 ZSI/53 

•• 

171 
173 

183 

2003 

217 

225 
228 
231 
'239 



ii Coments. 

Page. 
PAR't8 III It, IV.- Ptlblished December, 1950,. 

Bynes,tim oo,liginus Steeustrup <t Lutke, a copepod parasite of the 
Grey Pomfret 253 

Thysanote appendiculata , (Steenstrup '& Lutken), ao Lernaeopodid, 
parasitic on the gil s of the Grey Pomfret '259 

Studies' n intraspecific variation. V Statistical supplement to the 
analysis of biometrical data on body~8ize, etc. of various types of 
indi viduals of the Desert Locust" presented in P,art 111265 

On a, new genus of Phreatoicid Isopod from wellsin Banaras 277 
O,n some new ,speoies of the -genus Oentrorkynckus Luhe, 1911 291 



LIST OF PLATES. 

Plate I. Photographs of stuffed type .. specimens of two Muridae. 
in dorsal view • • • '. • • 

Plate II. Rattus ,attU8 bullooki (Roollwal) 

Plate III. Rattus manipulus m.anipulu8 (Thomas) 

Plate IV. Rattus bowersii bower$ii (Anderson) 

Plate V. Rattus bO'wersiim,ackenziei (Thomas) 

Plate VI. Rattusniviventer niviventer (Hodgson) 

Plate VII. Battusmento8tts (Thomas) 

Plate VIII. Hadromys ,humei (Thomas) 

Plate IX. Leggada nagarum impltalensis Roonwal 

Plate X. Leptoolepbali from the Triv&ndrum Coast . 

•• 

•• 

FoU,ow 
Page 

64: 

64 

64 

64 

64 

6' 
64: 

64 

64: 

98 

Plate XI. Elasmobranch fishes of Bombay 13' 

Plate XII. Fishes of the genera EretkistesMull. & Trosoh. andB~et"'is· 
toides, nov.- • • 202 

Plate XIII. Fishes of the generaHQ,~a Blyth and OOn/,a,J nOT. •• 202 

Plate XIV. New Ceriantharianlarvae from Madras. A,ac,Tanactis 
panik"/coJri sp. nov. 252 

Plate XV. New Ceriantharian larva from Madras. A.,achnactis 
panikkari, sp. nov. 

Plate XVI. New Ceriaatharian larvae from Madras. 
carlgreni, sp. nov, 

Plate XVII. A newPhreatoicid Isopod from Bana18s. 
kas/t,iense, gen. et sp.nov. 

Plate XVIII. A newP,hreatoicid Isopod from Ban.aras. 
lUJ$,hiense, :gen. ,et 8 p.nQv. 

Plate XIX. A new Phreatoioid Isopod from Banaras. 
KasAiense, gen. et 8p. nov. 

Plate XX. A new Phreatoicid Isopod from Banaras. 
k08Aiense, gen., et ,apt nov. '. 

Anactinia 

Nichollsia 

Nickol'sia 

N icholls,ia 

N 1tclwllsta 
. '. 

252 

25'2 

290 

290 

290 

'90 



LIST OF AUTHORS. 

BAUGH, S. C.Page. 

OnParyphostomum horai, sp. nov. (Tr,ematoda: Echinostoma
tidae) with a note on the ,system,atic position of Paryphos-
tomumnovwm, Verma, 1936 •• 99 

CHOPRA, B. 
On a new genus of Phreatoicid Isopod from wells in Banaras 

(in ,collaboration with Tiwan,K. K.) 277 

DAS, E,,, N. 
,On some new sp,ecies of the genus Oent"or~yncktts Lube, 1911 '. '. 291 

GOPINATR, K. 
On few Leptocephali from the Trivandrum Coast 87 

GNANAMUTHU, C. P. 
Se,x differences in the 'Chalimus and adult forms of Oaliguspoly 

canthi, sp. nov. (Crustacea: Copepoda), pasasitic on Balistes 
rnaculatus from Madras 149 

Synestius caliginus 8'teenstrup & Lutkbn, a copepod parasite of 
the Grey Pomfret 253, 

TkysanQte appendiculata (Steenstrhl' & Lutken), a Lernaeopodid 
parasitic on the gills olthe Grey Pomfret • .259 

HARRISON, J. L. 
Variation in size and weight in five ,species of House-rats (Roden .. 

tia: Muridae), in Rangoon, Burma (in collaboration with 
Woodville" H. C.) 65 

HORA, S. L. 

In MemoriUIh: 'I'homas Nelson Annandale . . 171 

Siluroid fishes of India, Burma and Ceylon. XIII 183 

KAMALAVENI, S. 
On Hermit--crabs (family Paguridae) in the colle,ctioD of the 

Indian Museum 77 

MENON, A. 'G. K. 
Notes OJ]. fishes in the Indian Museum 

XL I. On a new Loach from Poons. 225 



vi List of Authors. 

XLIII. On a small collection of fish from East Punjab 

XLIV. Fishes from the Kosi HimaJayas,Nepal 

Page. 

228 

231 

NAO, M. K. 
Studies in intraspecific variation,. V. Statistical supplement 

to the analysis ofbiometrical data on body-size, etc., of various 
types of individuals of the Desert Locust, presented in Part 
III (in collaboration with Roonwal,M,.L.) 265 

NAIR, R. V. 

On two new Ceriautharian larvae from the Madras Plankton 2,39 

ROONWAL, M. L. 

Cont.ributions to te fauna of Man·pur State, Assam. Part 
III.- Mammals, with special reference to the falui y l\furidae 
(Order Rod,entia) .1 

Studies in intraspecific variation. V. Statistical supplement 
to the analysis of biometrical data on body-size, etc., of various 
types of individuals of the Desert LOcllst, presented in Part III 
(in collaboration with Nag, M. K ,.) 265 

SANDRASAOARA, T. R. 

A catalog lie of the , .n&med Ceylonese Tetrigidae, Eumastacidae 
and Acrididae (Insecta: Orthoptera) in the collection of the 
Colombo Museum, with records of distribution 135 

e ... RANGDBAB, P. N. 

Breeding habits of the Bombay Elasmobranehs ('l~n colltJboration 
with Setna, 8. B.) 107 

A contribution to the systematics of Scoliodon acu.tus (Ruppell), 
He7llipristis elQngatus ( lllzingcr) ,and Tor.ped-o z14gmayui 
Engelhart (in oollaboration 'loith Setna, S. B .. ) 125 

Studit% on the development 'Of some Bombay Elasmobranchs 
(in-" l"boratiQrt with Setna, ,8. B.) 203 

t5&TN.A., S. E. 

Br,eediul hl kits of Bombay Elasmobranchs (in collaboration 
with &., a'lIl dhar, P. N,.) . . 1-07 

,A contribution to the systematics of S,coliodon acutus (RuppeU), 
Hemiprist~ts elongat'Us (Kluzinger) and To.rpedo %'Ugmuyeri 
Eng,elhart (in cQllabQrat'lonwith Sarangdllar, P. N.) . • 125 



List of Aut.hors. 

Studies on the developm·ent of some Bombay Elasmobranchs 
(in collaboration with Sarangdh·ar, P. N.) 

SEWELIJ) R. B. S. 
Dr .. Thomas Nelson Annandale's work in India 

TIW Aftl, K. K. 
Systematic position of three species of Palaemonid prawns from 

vii 

Page. 

203 

173 

the Philippines and China 73 

Ona new genus of Phreaoicid.J Isopod from wens in Banaras 
('l~n collaboration with Ohopra, B.) 277 

VIJAYALAKSHMANAN, M. A, 
A note on the fishes from the Helmund river in Afghanistan, 

with d,esc:ription of a new LORch 217 

WOODVILLE, H. C. 
Variation in size and weight in five species of IIousle-rats (Roden .. 

tia: (uridae) in Rangoon, Burma (in collaboration with 
Harrison, J. L.) 65 



INDEX. 
[N.B.-A asterisk(.) preceding a. nam,e denotes a new variety or 8ubsp,ecies; 

a - ckgger (t) indioates a newsp8cies; a double dagger (t) a new . genus ofsubgenu8; 
a double asterisk (**) & new family ,or sub.family; synonyms are printed in ita.lics.] 

Abramidinae 
Aeaeropa. 

indica •• 
Acanthocephala. 
Acrida .• 

exaltata 
Acridella 

indica. 
Acrididae 
AOfldinae 
Aerotylus 

hum bema.nU8 
Acrydium 

ceylonum 
Aeolopus 

t&mulus 
Ambassidae .. 
Ambassis 

range. 
Amblycepitidae 
Amhlyceps •• 

mangoi, 
Amphinotus 

muscoeus 
pygmaeus 

Amphi80pidae 
Amphisopinae 
AnacridiUm .• 

ftavesoons 
Anactinia 

tcadgreni 
pelagica 

Anu -
poecllorhync a 

AngWlla 

A 

.. 
•• 
.. '. 

.. 

Page .. 

225,231 
163 
153 

291,294,301 
U 

142 
:1~. I'M 

153, 142', 265, .275 
142 
147 
147 
140 
140 
145 
145 
225 

225 
229 
197 

199, 229, ,230 
139 1. 

,. 138 
278,289 

2,88 
164 
154 

239,247, 251 
247, 248, 249, 251 
23'9, 247" 248, 249 

99 

bicolor 88 
elp~D8toni •• 88 
mauritania 88, 96 
'vulgaris 98 

Apterotetti:a: 189 
obtusus 139 

Arachnactis 239, ,UO, 241, 2'6, 2~7, 251 
albida •. 239, 243, 244, 246,247, 261 
bournei 246 
indica 239, 242, 2~, 244, 245, 246, 47 
tpanikkari 140, 241, 242, 243, 246, 

,246,247 
valdiviae 239, 24, ,242, 243, 245, 246, 

Ara.chnanthidae 
Arachnanthus 

oligopodus 
sarsi 

Arvlcola 
bengalensUt 

Aspidoparia 
jaya 
morar 

.. 

2~7 
2~O, '247 

248 
243 
243 

19 

232 
229,232 

'. IX 

Atraeto~orpha 
crenulata 

Aula.cobothrus 
luteipes 

Aularehes 
miliaria •• 

B,ababuddinia 
dimorpha. 

B,abylonia 
Bagridae 
Balistes 

maoula.tus 
Ba.litol'a 

burcei 
Bam bus8.oris 

greeni ' .• 
Bandicotta .• 

bengalell8is 
bengalensis 
bengalensis 

B 

Page. 

148 
148 
145 
145 
148 
148 

144 
144 

81 
225, 229, 234 

283,238 
152 
152 

2,5, 65,67 
60,86,67,68,69,70,71 

1, 19, 20" 25 
27 

bengalensis Y v,ariU8 
Ba bus (Lissoohilus) 

hexa,gonolepis 

1,20,60 

2:33 
232 
232 

Barbus (Puntius) 
chola 
clavatua 
oonchoniU8 
kolus 
pinnaur,at\lS 
sarana •• 
sophore 
tlcto 

Barbus (Tor) 
khudree 
putitora 

Builius 
b~uila • '. 
bendelisis 
shaora. . '. 
v,a,gr.a 

Belonocnemis 

. . 

elegantulus . 
Bithynis(Para.pa.Ja~mon) 

hendersoni 
Botia 

lohachata 
Botrucnidifer 

norvegicus 
Brachiella 

appendiculo84 
appendioulata 

Bra.chiella 
triohiuri 

Burrinla 
humbertiana 

232,238 
229 
225 
229 
232 

229,,232 
225, 229, 232 

225 
233 

232 
2,32 
232 
228 
158 
166 

75 

233 

345 
25'9 
259 

269, 2'64 

264 
142 
14:2 



tndex. 

Caligidae 
Caliginae 
Caligus 

-Da:1istae 
tpolycanthi 

,·8ciaenae 
CalUchroU8 

.bimacuJatus 
pabda. '. 

CallDmyst&x 
CaU08ciufU8 

c 
Page. 

1:70 
165 

159, 165 
159, 165, 166 

159, 160, 161, 162, 164, 
166, 1-67 

165 

234 
229 
190 

erythraeus ,erythrogaster 1, 18, 60 
18 

14,69 
erYthracus naga,Tum 

Canidae 
Ca.nis 

aurens indicua 
iJUlic-aul indicus 

Carcharhinidae 
O",rdtarias 

acutu8 
C&I'oltarinuB 

limbatus 

mela.nopterus 
meniaorrab 
8orra.h •• 
temminckii 

Carnivora 
CatantDpinae 
Catautops 

innotabile 
splendens 

Centrorhynchu.s 
aJbidus •• 
aluoonis 
tbrevicanthu8 
t brevicaudatu8 
bubonis 
buteonis 
conspectus 
elongatus 

tfa.lconis 
giga.nteus 
globocaudatus 
horridua 
insula1'ie 
Janeea ... 
leptorhynchus 
tma.crol'chi8 
maryusis 
opimus ... 
pingus •• 
polymorpbu8 
limplex 

.spinosu8 
tumidulus 
,turdi 

Cer'chneis 
tinuncu]as 

tinunculus 
Ceroina 

obtusa. '. 
. phillipsi 

Cercopithe,cida.e 

1,14, ,59 
14 

214 

125 

107,110.112,130 

107, ,Ill, 112 
107,118 
107,112 

1.07,114.203,206 
1, 12,59, 60, 63, 64 

149 
168 
166 
15e 

291, 295, 301 
293, 295,3000 

293,300 
'.8,299,300 
188, 297., 298 

2'91 
293,300 

291, 293, 300 
291, 293, 295, 

298, 300 
291,29'2, 293,294 

295,'298 
293,,300 

213,295, 298 
.2'91 
900 

293, 295, SOO 
214,295,296 

291 
.295,298 

'300 
293,300 
.295,29,8 

293, 294, 300 
'296,298 

291, 293, 295,.. 298, 300 

" 216 
150 
150 
160 

IS, GO 

OercopjtJ,Utl6 
. mula" .. 

C&l'iantb.ria 
CerianthuB 

lloydli •• 
Cervidae 
OerV1U 

.munt;jak 
Cetacea 
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. tconta. '. 
Contia 
CoD¥S 
C<JpepGda 
'Cqpotetti.x 

f088ulatua 
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.. 140 
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Cr4cidut>a (PacAyura) 
1JlytAii •• 
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fulvoeiuereU8 •• 
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7 
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latiu8 
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dangila . '. 
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rerio 

Daayatis 
bleekeri 
uranak variegatu8 
walga ' .• 
zug~i 

Deltonotus . • 
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8U bCJuoulatu8 

Dermoptera. '0' 

Diogenes 
-ctl8tos •. 
cutos atlinis 
e0:8$08 planima.nus • ° 
.uatos violaceous •. 
custos .waltaire nais 
di~gene.s 
miles 

'm,.,bizotUm 
.· ~loDgot.8 

,D,ittopternis •• 
tu.rbat& 

Dremoemys 
lekriah macmiUani 
ma.cmillani 

Dubitacris . '. 
robutus 

Eohin08toinatidae 
.,Eo)dnostomum 

novum •• 
Edentata 
:mlasmob~anchii 

'I Bliya 
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pedestris 
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8pimy8 
bu41morei 

E 

jerdoni.. . . •• 
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Pa,ge. 
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80 
80 
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80 

128 
146 
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1 18,60 
18 
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•• 167 

'99 
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64 
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150 
150 
160 
150 
160 

,41 
49 
49 
41 

Epiltfaurus 
sinetyi 

Breiihistes 

• 'f 155 
165 

183, 184, 185, 186" 190" 

hara 
'pusUlus .. 

.ethi,tu 
conta 
elongata 
elongatulJ 

191,194,195,200 
184, 186 

18,3, IS.; 18o, 188, 187, 
189, 190,' 195, 201 

IH, 199 
200, 201, 202 

195 
196, 197 

ha~a 
jerdoni .• 

"lErethistGides 
tmontana 
montana 

*pipri 
Erg&tettix .. 

- d()rsi~era. 

nodulosu8 
E80mus 

danricus ' .• 
'Eucoptacra .• 

eeylonioa 
Eucriotettix 

;spinilobu8 
tricarinatue 

Eumastacidae 
Eu.paratettix 

corpulentu8 
personatus 
variabili& 

Euprepocnemis 
. alacris .• 
. kalkudensis 

Eurymorphopus 
·latilobus 

Euthymia 
finoti • 
kirbyi .• 

Eutropiicbtilys 
vacha. ... 

FeUdae 
Felis 

F 

,ohaua (? .uhsp.) 
FeliIJ 

bengalensis 

Gagata 
viridesceos 

Oa.leocerdo 
tigrinu3 

Gar~a 
annandalei 

Oarra 

~age. 

·tOO,201 
. 202 
190 

· '181,192,193 

181 
141 
141 
141 

228 
166 
155 
137 
137 
187 

135. 142 
111 
141 
141 
141 
167 
157 
157 
138 
118 
149 
149 
ltD 

234 

.• ,12,69 

1, 11. 1:3, 59 

' .. 

. . 

12 

190 
21' 

107, 116, lit, 212, 216 
180 
233 

'119,233 gotyia. •• 
mullys. .• 

Gastrimargu8 
. africanu8 orientaU, 

Os. vialidium 

2!6,' 233;' 888 
147 
,lt7 
137 
117 
'143 
,1. 

crocodilus 
Gelastorrhinus 

,sem.ipiotis 
Genimen 

ceylonioum 
GenimEmoides 

coloratu.m 
8ubapterum 

Gi,gnotettis .• 
- burri 

Gingabna 
salebroaa. 

Glo8sogobitLsgindi 

'.. 1. 
". 118 118 

, '1M 
163 
188 

.• 188 
139 
139 

%15, 235 
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G.yptothorax 
- anuandalei 

ca.rria •• 
horai 
telchitta 

Gobiida~ 
Gulo 

urva 
Ounomys e. 

bengalensis 
v,an. •• 

Gymnura 
poecUura 

Hwomys •• 
humei 
humeilumei 

tHara .• 
buchanan.i 
jilamentofa 
thara '0 

jerdoni .. 
Hat'G 
- bucAcltaani 

coata 
e)oogata 

Harpodon 
neher-eus 

H 

Bedotettix •• 
attenuatu8 
graoilis • e 

gracilia abortus 

. . 
· '. 

Page. 

194, 195 
234, 236, 23'7 

235, 138 
235, ,136 

2,35 
226,235 

14 
65 
66 
20 

107, 1. 

•• 4,25 
1,37,39,51,52, ,63, 60 

52 
183, 185, 194" 199, 200 

199,200,201 
199,201 
189.IOD 
.• - 202 
183, 194 
,84, 186 

195 
195 

130 
.140 
140 
ItO 
:141 

Hemigaleus 
balfouri 

Hemipristis o' 

elongatus 

pingali • 0 

Herpestes 
urva 

Herpestidae •• 
Hete,ropternis 

107" 115; 203, 205, 208 
130 

125,128,129,130,203,209, 
210 
128 

:respondens 
H,omalopteridae 
Hydra 
Hylopetea 

- alboniger 
Bymenopus 

bicornis 
Hyperoede sipus 

plum08U8 
Hypi)prion 

- - macloti 
Hypsimetopus 

· '. 
•• 

· . Hypsimetopinae 
Hyracoidea •. 
Hystrieidae . '. 
Hystrix 

bodg08onii '8ubcristatua 
klo8~iklo88i 
kW88i mil18i 
8Ubcnatata 
8ubcri8tatUS 8uboriatatus 
(A,eantAion)hodg,sonii 

1, 14, 59, 60 
00 14,5'9 
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2 Records of the Indian Museum. [Vol. XLVII, 

I.-INTRODUCTION. 

General. 
As mentioned in .Part I of this series (General Introduction, 

Roonwal, 1949a), the collection reported upon here was made mainly 
by the writer and .his associates of the General Headquarter~ (India) 
Field Typhus Research' Team during the period June-December 1945, 
mostly from central Manipur; a few specimens were also collected in 
the Kabaw Valley (W. Burma) south up to Kalewa on the R. Chindwin. 
In addition, a few mammals collected by a Zoological Survey of India 
Party from the Naga Hills and Manipur during February-March 1936 
ha ve also been incorporated in the repC?rt. 

, A detailed account of·the ecology and bionomics of these mammals 
will be found in Roonwal's (1949c) monograph while the same paper as 
well as another (Roonwal, 1948) contain a preliminary account of their 
systematics, including a description of 3 new subspecies of rats and mice 
(Rodentia: Muridae). In the present papf3r, which must be read in
conjunction the two others mentioned above, the systematic aspect 
is amplified, especially with regard to the .Muridae; fuller descriptions 
of the 3 new subspecies are provided, and illustrations are provided of 
the skulls of several species and subspecies of Muridae which have never 
before been either fully or satisfactorily figured. 

A total of nearly' 500 specimens were collected and examined. Of 
these, the Common Manipur White-bellied Rat, Rattus rattus bullocki 
Roonwal, constituted the majority-about 359 specimens. This study 
includes 35 species and subspecies, thus: Insectivora 5, Chiropt.era 
1, Carnivora 6, Primates 2, Rodentia 20 and Ungulata 1. 

Measurements. 
The following body- and skull-measurements were generally 

taken; in all cases, they were' straight-line' measurements between 
two points, and not along the curvatures of the body- or skull-pa.rts. 

BODY-MEASUREMENTS. 

The following' lengths' were measured on freshly-killed. animals, 
with the body-parts fully rela~ed and pressed against a flat surface; 
no stretching was' allowed :-(i) Head-and-body (H. & B.) : From the 
tip of the nose to the ventral root of the tail just above the anus. (ii) 
.Tail (Tl.): From the ventral root of the tail to the tip of t~e tail verte
brae, excluding the .hair. (iii) Hindloot (H.F.) : From the outer, most 
pr<:>minent surface of the heel to the tip of the longest toe, excluding 
the claw or nail. (iv) Ear (E.): From the most prominent surface of 
the tragus to the farthest edge of the pinna. 

SKULL-MEASUREMENTS. 

The measurements were taken under a large table-lens magnifying 
about 2! times, and by means of a vernier callipre with a dial gradua
tion reading up to 0·1 mm. The following 'lengths" were generally 
measured, especially in the Muridae (Rodentia):-

(i) Greatest length (or occipitopremaxillar length).-From the hindmost 
point of the occipital surface in the middle line to the most forward 
p oint of the premaxilla. 
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(ii) Oodylobasal length.-From the hindmost point of the occipital 
condyle of one side to the most forward point of the premaxilla of that 
si~e. (This is slightly different from the" condylobasal " of Ellerman 
1947c, p. 250, who measures it from" the occiput to the front of the 
incisor~ ".) 

(iii) Occipitonasallength.-From the hindmost point of the occipital 
surface in the middle line to the most forward tip of the nasal~. 

(iv) _ Greatest zygomatic width.-Greatest width across the outer 
surfaces of the two cheek bones (zygomatic arches), measured at right 
angles to the long axis of the skull. 

(v) Least interorbital width.-Least width} between the orbits, of 
the frontal bone as viewed from above. (This is the " frontals width" 
of Ellerman, 1947 c, p. 250.) 

(vi) Oranial width.-Greatest width of the cranium or -brain-case 
just above the squamosal roots of the zygomatic arches. 

(vii) Occipital breadth.-Breadth of the occipital region just above 
the external auditory meatus and in front of the mastoid processes of 
the periotic. 

(viii) Median depth of occiput.-Vertical median height of the occiput, 
from the highest surface of the occipital crest in tl~e middle line to the 
lowest surface of the foramen magnum in the middle line. (This is 
different from the" occiput" of Ellerman, 1947c, p. 250.) 

(ix) Postmolar length.-From the hindmost point of the occipital 
condyle of one side to the hindmost point of the base of the last molar 
or m3 of that side where it emerges from the maxilla. 

(x) Auditory length.-From the hindmost point of the occipital 
condyle to _the most forward surface of the tympanic bulla of that side. 

(xi) Length of tympanic bulla.-Maximum length of the bulla proper, 
from a point immediately next to the paroccipital process to the opposite 
point- on the inflated bulla, excluding the spinous processes and the 
mastoid portion when swollen. 

(xii) Length of nasals.-Maximum length of nasals along the antero
posterior axis. 

(xiii) Greatest combined width of nasals.-Measured at right angles 
to the antero-posterior axis of the nasals. 

(xiv) Palatal length.-From the hindmost eag~ of the palate in the 
middle line, excluding the palatal spine when present, to the most 
forward point of the premaxilla on the ventro-Iateral side where it meets 
the back or posterior edge of the first ine-isor or i 1. (Ellerman, 1947c, 
p. 250, however, measures it, for rodents, "from the front of the 
incisors to the back of the palate, ignoring the spinous process if it is 
present ", thus obtaining larger values.) 

(xv) Length of diastema.-From a point on the ventro-lateral side 
of the premaxilla where it meets the back or posterior edge of the first 
incisor or it to the most forward point of the base of the first -(most 
anterior) tooth present in the premolar-molar series of that side where 
it emerges from the maxilla, 
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(xvi) Length of ante1'ior palatine foramina.-The maximum length 
long the antero-posterior axis. 

(xvii) Greatest combined width of anterior palatine f01'amina.-Maxi .. 
m~m width of the two foramina, at right angles to the antero-posterior 
aXIS. 

(xviii) Length of upper molars.-Maximum total length of all the 
upper molars (excluding the premolars) on the crowns. 

(xix) Mandibular length.-From the hindmost point of the mandibular 
condyle to the most forward point of the mandible on the ventro-lateral 
side where it meets the posterior edge of the first incisor or i p 

Mammalogy of Manipur State. 
The larger mammals, especially the game animals, of Manipur are 

more or less well known, and accounts of them will be found in Allen 
(1905, pp. 9-10), Higgins (1933a-c, 1934a-b), and elsewhere. The 
medium-sized and smaller mammals, particularly such inconspicuous 
ones as the Insectivora (moles, shrews: etc.), and the Muridae (rats 
and mice), are, however, imperfectly known. In addition to a number 
of individual records scattered in the literature, mention must be 
made of the small but interesting collection that A.O. Hume made in 
Manipur in the last quarter of the 19th century and which was reported 
upon by Thomas (1886). Annandale (1921, p. 538) casually mentioned 
that otters are plentiful in Manipur but did not name the species. 

While the surrounding districts of Assam and Burma were fairly 
worked out by the various surveys conducted by the Bombay Natural 
History Society in the early part of this century, Manipur has remained 
comparatively unknown. In recent years, owing to the War, consider
able collections have been made in Manipur, especially of the Insectivora 
~nd Rodentia. Ellerman (1947a-d) records from Manipur a number of 
Rodents, specially rats, including the rare species H adromys humei 
(Th.) and Diomys crumpi Th. A recent account of the systematics, 
ecology and bionomics of some of the Manipur mammals will be found 
in the accounts by Roonwal (1949a-c), and the present account should 
he read 'in conjunction with these papers. 

Ackno.wledgments. 
The excellent drawings of skulls which illustrate this paper were 

made, under the writer's supervision, by the Zoological Survey of 
India's staff artists, Mr. Subodh Chandra Mondal and Mr. Akhoy Kumar 
).~Iondal. . A few doubtful rats (Muridae) were referred to Sir John'R. 
Ellerman of the Mammal Department, British Museum (Natural 
History), London, and his opinions are referred to in appropriate places. 

Addendum. 

Whilst this paper was in page-proof, J R, Ellerman's The Families 
and Genera of Living Rodents, vol. III, part 1, 4+210 pp., London,; 
March 1949 came"into my hands. It contains interesting observations, 
among other~, on Rattus niviventer nivivente)', R. n. mentosus and the 
genus Hadromys. As far as 1 can judge, no major change in 'my 
conclusions is called for. 
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II.-SYSTEMATIC ACCOUNT. 

Order 1.-INSECTIVORA. 

Family (i) TUPAIIDAE (Tree-shrews). 

1. Tupaia belangeri (Wagner) (?subspecies). 

(The ? Burmese Tree-Shrew.) 

1841. Oladobates belangeri Wagner, Schreber's Siiugethiere, Supplement bd. II, 
p. 42. (Type. locality : Siriam, Pegu District, Burma.) 

1949. Tupaia belangeri (?subsp.), Roonwal, Trans. nation. [nat. Sci. India 
III, p. 72. 

Material.-5 adults-2 from Manipur (Assam) and 3 from the Kabaw 
Valley (Upper Chindwin District, W Burma) collected during August 
to November 1945, as follows :-

Manipur: 1 adult ~ (Z.S.I. Registered No. 11,135) at milestone 
34, south-east of Imphal on Tamu Road, ca. 4,000 ft., on 14 
November; 1 adult J (No. 11,136) at milestone 117, about 16 miles 
north of Imphal on Dimapur Road, ca .. 3,500 ft., on 27 November. 

Kabaw Valley: 1 unsexed adult (no Registered No.; Collection 
No. CT22/10-8-45) at Moreh near Manipur -Burma frontier, ca. 580 ft., 
on 10 August; 2 adult JJ (Nos. 11,133 and 11,134) on Tamu-Kalewa 
Road, ca. 400 ft., on 28 August and 2 September. 

Size, etc.-4 adult ~~ gave the following measurements, in mm. :
Head-and-body 165-182 ; tail 'over 145 ' -178; hind-foot 40-43; ear 
15-19 (Text-fig. 1). 

Systematic note.-The specimens are too variable to be satisfac
torily assigned to any of the subspecies known from eastern India and 
Burma, but are allied to siccata rh., assamensis Wr. and ve·rsurae Th. 
With regard to the 4 specimens now available, the following may be 
stated :-

No. 11,133, August 28, Kabaw Valley: Dorsum, including tail, 
grizzly dark olivaceous, and uniform throughout; hairs on lower 
back 8-15 mm. long; faint remains of buff shoulder stripes, about a mm. 
long, present on either side. Venter dull pale buffy. 

No. 11,134, September 2, Kabaw.Valley: The white venter would 
place it near siccata Th., but the shoulder stripes are ill-developed and 
are buffy as in versurae Th. 

No. 11,135, November 14, Manipur: Dorsum, including tail, 
grizzly dark olivaceous, and uniform throughout; hairs on back 14-20 
mm. long. Faint remains of buff shoulder stripes, about 10 mm. long, 
present on either side. Venter dull pale buffy. 

No. 11,136, November 27, Manipur: Similar to No. 11,135, but 
differs in following respects: No shoulder stripes visible; vent~r 
bright huffy, nearly ochraceous on chest; iguinal hairs slaty-based. 

The last two specimens are close to assamensis Wr. and ve-rsurae Th. 
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TEXT-FIG. l.-Tupaia belangeri (Wagn.) (?subspecies). 

Adult is, Z. S. I. Reg. No. 11,133, Tamu-Kalewa Road, Kabaw Valley, W. Burma 
ca. 400-500 ft,., 28 August 1945. 

(a) Lower view of right hind-foot, to show the pads. X 3. (b) Middle toe (D3l of 
right hind-foot, in side view. X 6. (c) Lower view of right hand, to show the pads. X ~. 

(d) Middle finger (Da) of right hand, in side view .. X 6. (e) Leftear. X 3. 

D.-D6, first'to fifth digits. 
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Family (ii) TALPIDAE (Moles). 

2. Talpa micrura Hodgson. 

(The Short-tailed Mole.) 

1 

1840. Talpa micrura Hodgson, .T. Asiat. Soc. Bengal X, p. 910 (Type-locality: 
Darj eeling, N. Bengal.) 

1949. Talpa micrura, Roonwal, Trans. nation. Inst. Sci. India. III, p. 73. 

Material.-l specimen collected in late June 1945 in the "Kangla
tongbi area" about 16 miles north of Imphal, Manipur, ca. 3,500 ft. 
Not preserved. 

Distribution.-Himalayas from Nepal, via Sikkim, N. Bengal 
(Darjeeling) to Assam and Upper Burma (Myitkyina). The present 
would appear to be the first record from Manipur. 

Family (iii) SORICIDAE (Shrews). 

3. Suncus caeruleus fulvocinereus (Anderson). 

(The Grey Assam Shrew.) 

1877. Orocidura (Packyura) fulvocinereus Anderson, J • .Asiat. Soc. Bengal 
XLVI, p. 263. (Type-locality: Gauhaty, Assam.) Types in Zoological 
Survey of India, examined. 

1881. Orociaura (Packyura) caeruleus, var.fulvocinerea, Anderson, Oaial. Mamm. 
Indian Mus. Oalcutta, Pt. I, p. 178. 

1888. Orocidura cae'r'ltlea (in part), Blanford, Fauna Brit. India, Mamm., Pt. 1, 
p. 236. 

1929. Suncus caeruleusfulvocinereus, Lindsay, J. Bombay nat. Hist. Soc. XXXII 
(2), p. 330. 

1949. 8uncus ca,eruleus fulvocinereus, Roonwal, Trans. nation. Inst. Sci. India 
llLp.7~ -

Material.-26 specimens were collected during June-December 1945, 
as follows :-(i) 25 (12 r3r3, 11 ~~, 2 unsexed), collected 6-23 miles north 
of Imphal on Dimapur Road, Manipur, ca. 3,000-3,500 ft., June to end
December. Of these, 16 (Z.S.I. Registered Nos. 11,138-11,140 and 
11,142-11,154) were preserved. (ii) 1 (No. 11,141) collected on road 
between Tamu and Kalewa, Kabaw Valley, W Burma, ca. 500 ft., 
during last week of August. 

Size, etc.-16 adults (10 r3r3, 5 ~~, 1 unsexed) gave the following 
measurements, in mm. :-Head-and-body 120-149; tail 65-84 ; hind· 
foot 17-20; ear 9-13. (See Text-fig. 2.) 

The mammary formula is: Th. O+abd. 3 == 6. 

Habitat.-This shrew prefers moist places such as evergreen jungle; 
it is found less often in the drier areas, e.g., oak scrub. Not infrequently, 
it occurs in human habitations, e.g., army camps. For furtber details 
about its ecology, breeding, etc., see Roonwal (194ge). 
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TEX'l'-FIG. 2.-8unCU8 caeruleus/ulvocinp.reus (And.). 
, " 

Adult ~, from ImphaJValley, Manipur, Assam, ca. 3,500 ft., September 1945. 

(a) Lower view of right hind-foot, to show the pads. X 3. (b) Middle finger (D,) of 
right hind-foot, in side view. X 6. (c) Lower view of right hand, to show the pads. X 3. 
(4) Middle finger (Ds) of right hand, in side view. X 6. (t) Left ear.' X 3. 

D]-Da, first to fifth digits. 

Skull.-...:...N 0 oth~r differen~es, except the following, are noticeable 
between the skulls of the two species of shrews mentioned in the present 
account :-

8. 'c.' !/'Ulf)oc;,~re'U, : . Skull larger. Development of supraocoipital oreat irregular 
usually ill developed, thQugh,in.a few speoimens well developed. 

8. griffithi: Skullsmaller. Supraoooipital orest prominent in all skulla. 
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Oolour notes, etc.-The fur on the dorsum is brownish grey, on the 
venter paler and more greyish. Several skins have irregular tiny patches 
of whitish hair both above and below. The tail is coloured like the body 
and is swollen at the base. 

The smaller specimens, some of which at least might be juveniles, 
are difficult to distinguish from S. griffithi, but, as already reported 
(Roonwal, 1949c), the following characters have helped to distinguish 
them from the latter :-

s. c. fulvocinereu8: Paler above and below and distinctly more greyish; 
venter grey with little or no brown; tail swollen at base. 

S. griffithi: Darker all over; rich rusty brown above; below similar but paler, 
with little or no grey; tail not swol1en at base. 

Distribution.-Assam, including Manipur; Kabaw Valley (Upper 
Chindwin District, W. Burma). Up to at least 3,500 feet altitude. 
The present would appear to be the first record from Manipur and the 
Kabaw Valley. 

4. Suncus griffithi (Horsfield). 

(The Brown Assam Shrew.) 

1851. Sorex griffithi Horsfield, Catal. Mamm. M·us. E. India Coy. London, 
p. 134. (Type-locality: Afghanistan, errore = Khasi Hills, Assam, 
viae Blyth, 1863, infra.) 

1863. Sorex griffithi, Blyth, Catal. Mamm. Mus. Asiat. Soc. Bengal, p. 83. 

1877. Orocidura (Pachyura) blythii Anderson, J. Asiat. Soc. Bengp,l XLVI, 
p. 264. (Type-locality: Assam.) 

1881. Orocidura murina (Linn.) (in part), Anderson, Oatal. Mamm. Indian 
M·us. Oalcutta, Pt. I, p. 180. 

1888. Orocidura murina (Linn.) (in part), Blanford, Fauna Brit. India, Mamm., 
Pt. I, p. 233. 

1929. Suncus griffitki, Lindsay, J. Bombay nat. Hist. Soc. XXXIII (2), p. 333. 

1949. Suncu8 griffith-i, Roonwal, Trans. nation. Inst. Bci. India III, p. 76. 

Material.-15 specimens were collected during July to December 
1945 from Manipur (Assam) and the Kabaw Valley (W Burma), as 
follows :-

Manipur : 3d'0', 8 ~~, 3 unsexed, collected 6-17 miles north of 
Imphal on Dimapur Road, ca. 3,500 ft., during July-December. 
Of these, 8 (Z.S.I. Registered Nos. 11,155-11,158 and 11,160-11,163) 
were preserved. 

Kabaw Valley: 1 adult ~ (Z.S.I. R'egistered No. 11,159), collected 
on road between Tamu and Kalewa, ca. 500 ft., in last week of 
August. 

Size, ew.-13 ·adults (3 cJcJ, 9 ~~, 1 unsexed), gave the following 
measurements, in nim. :-Head-and-body 100-141; tail 53-72; hind
foot 16-19; ear 9-13. (See Text-ng. 3.) 
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TEXT-FIG. 3.-SuncU8 griJlitki (Horsf.). 

Adult, ~ from Imphal Valley, Manipur, Assam, ca. 3,500 ft., Octob~r 1945. 

(a) Lower view of right hind-foot, to show the pads. X 3. (b) Middle finger (D3) 
of right hind-foot, in side view. X 6. (c) Lower view of right hand, to show the pads. 
X 3. (d) Middle finger (Da) of right hand, in side view. X 6. (e) Left ~ar. X 3. 

D1- Do, first to fifth digits. 

The colour, skull, etc. have been discussed above under S. caeruleU8 
fulvocinereus. 

The mammary formula is: Th. 0 + abd. 3 =·6. 

Habitat.-Like S. caeruleus furvocinereus, S. griffitki prefers moist 
places such as evergreen jungles; it is semi-arboreal. For further 
details of its ecology and bionomics, see Roonwal, 19490. 

Distribution.-Assam, including Manipur; Western Burma, e.g., 
Kabaw Valley (Upper Chindwin District) and Arakan.Up to at least 
3,500 feet altitude. The present would appear) to be the first record 
from Manipur and the Kabaw Valley. 
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5. Suncus sp. 

Material.-1 unsexe~ adult(1) (Z.S.I. Registered No. 11,326), 
collected by Major S. L. Kalra on 26 August 1945, on road between 
Tamu and Kalewa, .Kabaw Valley, Western Burma, ca. 500 ft. 

This specimen could not be satisfactorily identified. It resembles 
Suncus caeruleus fulvocinereus in body-size, etc., but is much paler, 
especially on the venter which is silvery hoary. The skull also differs 
in having the median fronto-parietal crest and the lateral occipital 
crests well developed, the later being wing-like. In S. c. fulvocinereus 
both these crests are generally absent, and, when present, they are hut 
poorly developed. 

Order 2. CHIROPTERA. 

Family (i) PTEROPODIDAE (Flying-foxes or Fruit-bats). 

6. Pteropus giganteus leucocephalus .Hodgson. 

(The Himalayan Fruit-Bat or -Flying-Fox.) 

1835. Pteropusleucocephal1.ts Hodgson, J. A.siat. Soc. Bengal IV, p. 700. ('fYI-f-
locality: Central region of Nepal.) . 

1839. Pteropu8 assamensis McClelland, Proc. zool. Soc. London, p. 148. (Type
loca.lity: Adsam.) 

1886. Pteropus medius, Thomas, Proc. zool. Soc. London, p. 59. (One & 
Kotschim.-kooleh, Manipur, 7 April, 1881.) 

1891. Pterop'us medius, Temm. (in part), Blanford, Fauna Brit. India. Mamm., 
Pt. 2, p. 257. And of several older authors. 

1912. Pteropus giganteus leucocephalus, K. Andersen, Oatal. Ohiroptera Brit. 
Mus. (2nd ed.) I, Megachiroptera, p. 333. 

1949. Pteropus giganteusleu'cocepkalus, Roonwal, Trans. nation. Inst. Sci. India 
IlL p. 77. . 

Material.-11 specimens (7 ~~, 4 ~~, Z.S.I. Registered Nos. 11,164-
11,174) were collected from Imphal Town, Ma.nipur, ca. 2,~00 ft., during 
September to November 1945. Of these 8 (5 ~~, 3 ~~) were adults, 
the remainder being either juveniles or subadults. 

Size, etc.-8 adults (5 3~, 3 ~~) gave the following measurements, 
in mm. :-Head-and-body 219=270; hind-foot 117=132; ear 36=42 ; 
wing expanse 1,003=1,210. 

The fur in adults is long, as shown by the following measurements 
(in mm.) on 4 ~~ and 3 ~~: On mantle: ~ 12=20, ~ 14=16; on back: 
~ 11=19, ~ 10=16; on abdomen: ~ 10=17, ~ 12=13. 

Habitat.-This bat occurs in hundreds on the tall trees in the vicinIty 
of ImphaI Town, hanging on the trees during the day and leaving them 
and flying to nearby forests (1) at dusk. 

Distribution.-Sub-himalayan region from Kulu Valley (E. Punjab) 
in the west, to Nepal and· Assam, including Mallipur. The only previous 
record from Manipur is of a single male from Kotschim-kooleh (Eastern 
Manipur), recorded by Thomas (1886, p. 59) and K. Andersen (1912, 
p.335). 
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Order 3. CARNIVORA. 

Family (i) FELIDAE (Cats). 

7. Prionailurus bengalensis bengalensis (Kerr). 

(Pennant's Leopard Cat.) 

1792. Felis bengalensis Kerr, Anim. Kingd., p. 151. (Type.locality: Southern 
Bengal.) 

1888. Felis bengalen8i8, Blanford, Fauna Brit. Ind2°a, Mamrno, Pt. 1, p. 78. 
1918. ~Feli8 bengalensis, WronghtoD, J. Bombay nat. Hi8t. Soc. XXVI (1), 

p.43. 
1939. Prionailurus bengalensis bengalensi8, Pocock, Fauna Brit. India, Marnm. 

(2nd ed.) I, p. 268. 
1949. Prionailur'lts hengalen8is bengalensi8, Roonwal, Tran8. nation. Inst. Bci. 

India III, p. 79. 

Material.-1 adult (J (Z.S.I. Registered No. 11,175), collected on 28 
November- 1945 near Kanglatongbi village, about 11 miles north of 
Imphal on Dimapur Road, Manipur, ca. 3,500 ft. 

Size (in mm.).-Head-and-body 465 ; tail 250 ; hind-foot 106 ; ear 46. 

Habitat.-This specimen, which was the only one found, was shot 
at night in oak scrub. This cat is evidently less common than the Jungle 
Cat, Felis chaus. 

Distribution.-Southern India, Bengal, southern Assam (including 
Manipur); and Burma to Indo-China. 

S.: Felis- chaus Giildenstii,dt (~subspecie8). 

(The Jungle Cat.) 

1776. Felis chaus GiiIdenstl~t, Nov. Oom. Acad. Petrop. XX, p. 483 and pIs. 
1949. Felis chaus, Roonwal, Trans. nation. In8t. Sci. Ind~a III, p. 79. 

Material.-6 adults (2 c!(J, 4 ~~) (Z.S.I. Registered Nos. 11,176----
11,181), were collected from 10 November to 4 December 1945 from the 
Imphal Valley and immediate vicinity (up of IS miles north of Imphal 
on Dimapur Road and 10 miles south-east of Imphal on Palel-Tamu 
Road), ca. 2,600=3,500 ft. 

Size, colour, etc.-5 adults measured as follows, -in mm :-
H. & B. Tl. R.F. E. 

10' : 655 215 147 73 

4~~: 506·615 232·245 110;140 64-75 

An adult c! (No. 11,11S) stood 42 mm. (ca. 17 in.) at the shoulders, 
and 390 mm. (ca. 15t in.) at the hindquarters. An "adult ~ (No. 11~lr8) 
stood 363 mm. (ca. 14!' in.) at the shoulders. Males would appear to be 
slightly larger than females. 

The mammary formula is: Th. 2+abd. 2 = 8. 
Habitat.-This cat is very common in the Imphal Valley, roaming 

about at night in open country, e.g., oak' scrub, patches of tall grass, 
etc. (See also Roonwal, 1949c.) 
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Distribution.-I t is widely distributed in Asia· and North Africa. 
Several subspecies are recognized, but it has not been possible to satis
factorily place the Manipur specimens subspecifically. 

9. Domestic Cat. 
In addition to the Jungle Cat, Felis chau') Guld., mentioned above, 

10 specimens (7 ~~, 3 ~~) of what appears to be the Domestic Cat were 
collected in the Imphal Valley, ca. 2,600=3,500 ft., during November 
and December 1945. All of them were shot at night in open country. 

Size, etc.-7 adults measured as follows, in mm. :'-

H.&B. 

455-540 

400-450 

TI. 

220-280 

194-230 

R.F. 

107-125 

98-102 

E. 

55-60 

54-56 

Systematic note.-The majority of these specimens are of the 'Felis 
ch~us type' Some are close to ~he wild chaus, others close to the tabby 
or domestic cat common near houses all over India, and still others 
intermediate. All of them must be regarded as derived from the wild 
Felis chaus either by nybridisation with tabby cats, or by a process of 
domestication. It is noteworthy that in all cases the skulls are much 
broader in the zygomatic region than in the wild Feas chaus. 

Family (ii) VIVERRIDAE (Civets). 

10. Viverricula indica (Geoffroy) (1subspecies). 

(Th~ Small Indian Civet.) 
1788. Viverra malaccenais, Gmelin, Byst. Nat. I, p. 92. Nomen confusum. 
1803. Oivetta ind.ica, Geoffroy, Oat. Mamm., p. 113. (Type-Ioca1ity: ~raha 

Oya, Eastern Province, Ceylon.) 

1888. Viverr·icula malaccensis, Blanford, Fauna Br·it. India, lIJamrn., Pt. 1, 
p. 100. And of most older .authors. 

1933. Vi'lJerricula indica, Pocock, J. Bombay nat. II ist. Soc. XXXVI, p. 62H. 
1939. Vi-varicula indica, Pocock, Fauna Brit. Ind·ia, Mamm., (2nd ed.) I, 

p.363. 
1949. T'iverricula indica, Roonwal, Trans. nal1'on. In.':t. Sci. India III, p. 81. 

Material.-1 adult ~ (Z.S.I. Registered No. 11,182) was collected on 
4 December 1945 at milestone 18, south-east of Imphal on Imphal-Palel
Tamu Road, Manipur, Assarp., ca. 3,000 ft. 

Size (in mm.).-Head-and-body 483; tail 315; hind-foot 84; ear 
3~. The ~ stood 204 ID:m~ (ca. 8 in.) at the shoulders and 230 mm. (ca. 
9 in.) at the hind-quarters. 

Oolour, etc.-Iris dark- chocolate-grey. Nose and rhinariu111 dirty 
pale horny. Tongue pale fleshy. Mouth pinkish white. Claws pale 
fleshy, smoky horny at tips. Pads of hands and feet smoky pink. 

The ~ had a pair of prominent swollen scent glands situated 10 mn}. 
below the vagina and the same. dista~ce abo:e th~ a.nus; e~ch s,vel1ing 
was 10 mm. broad and 17 mm. hIgh; the nledian slIt-lIke vertIcal opening 
of the gland . was .abopt 16 ,mm. long. 
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Habitat.-The sp~cimen coJIected was shot at night on the road in 
open country in the vicinity of rice fields where it was evidently feedin~. 
(See also Roonwal, 1949c.) 

Distribution.-Whole of India, Burma and Ceylon; also extends 
farther east into Malaya Peninsula, Siam and Indo-China. 

It is a very variable species, and several subspecies, which are difficult 
to distinguish, ha ve been recognized. Two subspecies, V i. baptistae 
Pocock and V i. thai Kloss, are found in Assam. 

Family (iii) (HERPESTIDAE) (Mungooses). 

11. Herpestes urva (Hodgson). 

(The Crab-eating Mlingoose.) 

1836. Oulo 'ltrva, Hodgson, J. Asiat. Soc. Bengal V, p. 238. (Type-locality; 
Nepal.) 

1888. Herpe.des urva, Blandford, Fauna Brit. Inaia, Mamm., Pt. I, p. 129. 
1918. Mungos urva, Wroughton, J. Bombay nat. Hi.d. Soc. XXVI (1), p. 58. 
1941. Herpestes urva, Pocock, Fauna Brit. India, Mamm. (2nd ed.) II, p. 51. 

(Gives full synonymy, etc.) 
1949. Herpe~tes urvu, Roonwal, TraM. nation. Inst. Sci. India III, p. 82. 

Material.-1 adult ~ (Z.S.I. Registered No. 11,183) was col1ected 
on 1 December 1945 from the hill-forest near Modbung .village, about 
16 miles north of Imphal, off Dimapur Road, Manipur, Assam, ca. 3,500 
ft. (Purchased.) 

Size (in mm.), colour, etc.-Head-and-body 400; tail 258; hind-foot 
90 ; ear 25. Height at shoulders 215 mm. (ca. 8l in.). Horizontallength 
of eye 13 mm. iris brownish. Lips, tongue and tooth-gums :fleshy. 
Rhinarium dirty pink. Hands and feet: Soles smoky with fleshy tinge; 
claws smoky-fleshy at base, pale horny at tips. For habitat, etc., see 
Roonwal (1949c.) 

, 

Distribution.-Indian: Nepal, .8ikkim, Bhutan, Bengal Duars and 
Assam (including Manipur, present record). Extra·Indian: -Burma, 
S. China, Formosa, Hainan Is., 'Malaya Peninsula~ Siam and Indo-China. 

Family (iv) CANIDAE (Jackals, etc.). 

12. Canis aureus indicus Hodgson. 

(The Himalayan Jackal.) 

1833. Oanis aureus ind,icus, Hodgson, Asiat. Res. XVIII, p. 237. (Type
locality: Nepal.) 

1888. Canis aureus IJinn. (in part), Blanford, Fauna Brit. India, Mamm. 
Pt. 1, p. 140. 

1919. Oanis inaicu8 inai('.us, "Vroughton, J. Bombay nat. Bist. Soc. XXVI 
(2), p. 339. 

1941. Oanis aureus inaicus, Pocock, Fauna Brit. Inaia, Mamm. (2nd ~d.) II 
p.l00. 

1949. Oanis aureus indicus, Roonwal, Trans. nation. Inst. Sci. India III, V. 82,. 



1949.] M. L. ROONWAL: Fauna of Manipur State.-III. 15 

Material.-3 specimens, e.g., 1 unsexed adult (Z.B.I. Registered 
No. 11,184) August 1945, and 2 adult ~~ (Nos. 11,185 and 11,186) 14 
November and 4·December 1945, were collected in Imphal Valley both 
north and south-east of Imphal, Manipur, Assam, ca. 2,600-3,000 ft. 

Size.-2 adult ~~ gave the following measurements, in mm.:
Head-and-body 675-720; tail 175-188; hind-foot 142-150; ear 73-74. 
Height at shoulders (No. 11,186), 483 mm. (ca. 19 in.). 

Oolour (in No. 1~,186).-Iris golden brown; pupil grey; rhinarium 
of nose black; tongue fleshy piJIk. Hands and feet: Claws horny 
black; pads dirty grey. 

Habitat.-The jackals are common in open country, e.g., oak scrub, 
riverine" scrub, riverine meadow and cultivated fields, throughout the 
Imphal Valley, usuaHy roaming about at night in small packs of about 
4: or 5, rarely singly. During the day they ascend the wooded hills 
whence they could be heard howling, several together. They were 
about equally common throughout the perio'd of observation (July
December). (See also Roonwal, 1949c.) 

Distribution.-N.E. India from Nepal ea.~ ... tward, e.g., Nepal, Sikkim, 
Bengal, Assam; extending into Burma and S.W Siam. Up to 12,000 
ft. in some partg. 

Order 4. PRIMATES. 

Family (i) CERCOPITHECIDAE' (Macque monkeys, etc.). 

13. Macaca mulatta mulatta (Zimmermann). 

(The Indian Rhesus Macaque. ) 

1770. Oercopithecus mulatta, Zimmermann, Geogr. Gesch. Mens~h. II, p. 190. 
(Type-locality: India.) 

1939. Macaca mulatta mulatta, Pocock, Fauna· Brit. Inilia, Mamm., (2nd ed.) 
I, p. 45. 

Material, etc.-1 adult ~ was purchased locally in October 1945, 
but no wild examples were seen. It measured as follows (in .mm.) :
Head-and-body 460; t~il 225; hind-foot 140; ear 35. 

Remarks.-This ~, which was kept in captivity, menstruated on 
3rd November. The menstruatal flow.Iasted 3 days during which the 
blood discharge was moderate; there was no particular swelling or 
reddenning of the hind-quarters during this period. 

14. Macaca assamensis assamensis McClelland. 

(The Assamese Macaque.) 

1889. Macaca assamensis, McClelland in Horsfield, P1'oc. zool. Soc. London, 
p. 148. (Type-locality: Assam.) 

1879. Macaca a8samensis, Anderson, Anat. &: Zool. Res. Two E.l~ped,. W. Yunnan, 
p. 64. Be-desoription of the type. 
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1888. Macacu8 (l,8samensis, MoOl. (in part), Blanford, Fauna, Brit. India, 
Mamm., Pt. I,-p. 15. 

1921. Macaca a8samensis, Hinton and Wroughton, J. Bombay nat.-Hist. Soc. 
XXVII (4), p. 669. 

1932. Macaca aS8emensis coolidgei Osgood, Field Mus. nat. Bist. Ckirapo (Zool. 
XVIII, p. 209. (Type-locality: Hoi Xuen, Annam.) 

1939. Macaw assamensis assamensis, Pooock, Fauna Brit. India, Mamm., 
(2nd ed.) I, p. 53. 

1941. Macaca a88amensis a8samensis, Pocock, Fauna Brit. India, Mamm., 
(2nd ed.) H, Appendix, p. 470. 

1949. Macaca assamensis alJsamensis, Roonwal, Trans. nation. Ins'. Sci. India 
III, p. 83. 

Material.-1 subadult d' (Z.S.I. No. 11,187) collected in the Imphal 
Valley~ .o~ milestone 129, about 4: miles -north of Imphal on Dimapur-
~oad, Manipur, Assam, ca. 3~000 ft. One subadult ~, purchased at 
Myit$ina, Burma, also examined alive. 

Size.-" 1 sub adult ~ (Imphal) measured as follows, in mm. :-llea4-
an~-body 410; tail 201; hind-foot 137; ear 38. 

l If abitat.-The above c! was shot from a large school (several schools 1) 
of well over a hundred. individuals inhabiting the edge of a clearing 
(named Lulworth Cove by the Army) in evergreen jungle at the base of 
a hill. Such ,schools frequently visited the camp kitchens, especially 
in the evenings-their appearance was as sudden as their disappearance 
into t~e thick wood when alarmed. 

Distributio?l.-India: Assam, e.g., Mishmi and Naga Hills; Manipur 
(present record); ~ngal (~); Upper Bur!lla. S. E. Asia: ';rong!. 
King and Annam. At about 2,000-6,000 ft. altitude. The .only other 
well-established subspecies, lJl. a pelops lJodgs., inhabits the sub-Hima
layap. region west of the typical subspecies, e.g., fro~ Bhutan, through 
Sikkim and Nepal, to Mussoori (U.P.) in the west; this too occurs 
at about 2,000-6,000 ft. altitude. 

Systematic note.-Some interesting points of difference, as noted 
in living specimens, between Maccaa mulatta, (Manipur speci~en) and 
M. a8s~men8is (Man~pur and Burmese specimens) may be mentioned 
here, particularly since the remarks in Pocock (1939; 1941) were based 
on preserved skins o~ly. ' 

T_he colour ~f 8ubadu~t ~ and ~ of M. assamensis was as follows :
Dor~um rich olivaceous ~rown with pale grey wash; hind-parts deep 
,rusty. Face pale fleshy (as in~. mulatta), but with many (4 to' 5) deep, 
diagonal wrinkles; in M. ~muiatta ,these wrinkles are entirely wanting 
in the relaxed face, while only a-or- 4'famt ones are seen under emotional 
tension. Cheek whiskers dark smoky, much darker and more exten
sively distributed than in M~ mulatta. Arms outside like dorsum but 
with less olivaceous· and more grey, much darker than in M. mulatta; 
hands like arms; palms dark fleshy; -nails dark horny as in M. mulatta. 
O:ut~r si~es <?f legs as aorsum but more rufous, the rufous decreasing 
towards the extremity; feet dirty grey; soles- and claws as in hand. 
Inp.er sid~,s of arms and legs and whole of venter paler than dorsum, 
and as in M. mulaita. Callosities n~ai' hind-quarters dirty pinkish 
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horny as in M. mulatta, but with no bare area around them. Iiind
~uarters coloured like rest of body, not red as in M. mulatta. Tail 
like dorsum, darker above than below. Fur on body s~ightly " felted" 

"Qr "matted"; no trace of felting in M. mul'],~ta. 

The direction of the hair on the head is interesting. Pocock (1939, 
pp. 52-53) wrote : 

. " The growth-direotion of the head, not recorded ill the living animal, is very variable 
111 made-up skins, but typically, at all events, there is a short me~lian parting just behind 
the brow-ridges, whence the hair diverges to right and left and sweeps round t.he sides 
of th? crown above the ears, the rest of the hair on the crown being directed backwards. 
But In some skins the crown exhibits a distinct whorl, whence the hair radiates in all 
direotions forming a kind of ' cap' with well-defined anterior edge much resembling 
that of M. nemestrina and M. silenus. " -

Again, Pocock (1941, p. 470) wrote that in the several preserved 
skins that he examined from Burma, some had the parting of hair and 
the whorl, and the others did not. In the two live examples examined 
by,ome, the hair-direction, contrary to what Pocock stated, was of the 
" brus:ted back" type, exactly as in M. mula~ta, and there was not even 
a suggestion of either a whorl or a partition; nor was there any cap-
formation. 

Order 5. RODENTIA. 

Family (i) SCIURIDAE (Squirre1s, etc.). 

15. Hylopetes alboniger (Hodgson). 

(The Parti-coloured Flying-Squirrel.) 

1836. 8ciuropterus alboniger, Hodgson, J. Asiat. Soc. Bengal V, p. 231. (Type
locality: Nepal.) 

1891. Sciuropterus alboniger, Blanford, Fauna Brit. InrJia, IIlamm., Pt. 2, 
p. 367. 

1919. PterolnYs (Hylopete.,) alboniger, Wroughton, J. BJm~ay nat. Hi,t. Soc. 
XXVI (2), p. 359. 

194:0. Hylopetes alboniger, Ellerm~n, Fam. &, Genera Living Roaent., I, p. 300, 

1947. Hylopetes alboniger, Ellerman, J. Mammal. XXVIII (3), p. 257. 

1949. Hylopetes alboniger, Roonwal, Trans. nation. Inst. Sci. India III, p. 84. 

Material.-l juvenile ~ (Z.S.I. Registered No. 11,118) was col1ected 
on 10 December 1945 in hill-forest near Modbung, ~. 16 miles north 
of Imphal., oft' Dimapur Road, ca. 4,000 ft. (Purchased.) 

Size (in mm.).-Head-and-body 196; tail 178; hind-foot 43; ear 
32. " 

Distl'ibution.-Himala yas from IS' epal eastwards, including Bengal 
Duars (Darjeeling) and Bhutan Duars; also southern Assam (Naga 
Hills, Silhet, Manipur); Sikkim; W. Burma (Chin Hills and Upper 
Chindwin District). At about 3,000-5,000 feet altitude. 

B 
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16. Callosciurus erythraeus erythrogaster Blyth. 
(The Manipur Squirrel.) 

1842. Sciurus erythrogaster Blyth, J. Asiat. Soc. Ben-gal XI, p. 970. (Type
locality: Manipur, Assam.) 

1891. Sciur·us erythraeus Pall. (in part), Blanford, Fauna Brit. India, Mamm., 
Pt. 2, p. 377 , No. 245. 

1916. Oallosciuru8 erythraeus na.garum, Thomas and Wroughton, J. Bombay 
nat. Hist. Soc. XXIV (2), p. 228. (Type-locality: Sadiya, Assam.) 

1915. Oal108CiuT'lts erythraeus erythrogaster, Robinson and Kloss, Rec. ~ndian 
Mus. XV, p. 197. 

1919. Oallosciurus erythraeus erytkrogaster, \Vroughton, J. Bombay nat. HiBt. 
Soc. XXVI (2), p. 369. . . 

1940. Oallosciurus erythraeus erythrogaster, Ellerman, Fam. d; Genera LWln(/ 
Rodents I, p. 358. • 

1947. Oallosci'urus erythraeu8 erytkrogaster, Ellerman, J. Mammal. XXVIII 
(3), p. 270. 

1949. Oallosciurus erytkraeus ?erytkroga.sf.er, Roonwal, Trans. nation·. Inaf. 
Sci. India III, p. 84. 

Material.-2· specimens (1 adult ~, ColI. No. R4J24.9.45; and 1 
vnsexed, ColI. No. R5J2-10-45) were obtained on 24 September and 
2 October 1945, off milestone 117, about 16 miles north of Imphal on 
Dimapur Road, Manipur, Assam, ca. 3,500 ft. 

Size.-l adult ~ measured as follows, in mm. :-Head-and-body 
236; tail 204 ; hind-foot 53; ear 23. 

Habitat.-This squirrel was rare in the -cc Kanglatongbi Area" near 
Imphal, only 2 or 3 specimens having been obtained. No. R4/24-9-45 
was obtained in evergreen jungle, and No. R5J2-10-45 in riverine scrub. 
(Also see Roonwal, ,19490.) 

Distribution.-Assam, including Manipur; W. Burma. 

17. Dremomys lokriah macmillani Thomas and Wroughton. 

(Macmillan's Squirrel.) 

1916. DremomY8 macmillani Thomas and Wroughton, J. Bombay nat. BiBt. 
Soc. XXIV (2), p. 238. (Type-locality: Tatkon, on west bank of 
R. Chindwin near Kindat, Upper Chindwin District, Burma.) 

1916. Dt'emomys macmillani, Wroughton, J. Bombay nat. H·i8t. Soc. XXIV 
(2), p. 306. . 

1916. Dremomys macmillani, Thomas, J. Bombay nat. Hi8t. Soc. XXIV (3), 
p.418. 

1916. Dremomys macmillani, 'Vroughton, J. Bomball nat. Hist. Soc. XXIV 
(4), p. 771. 

1918. DremomYJ macrnillani, Robinson and Kloss, Rec. Indian MU8. XV, 
p.236. 

1919. Dremomys 1nacmillani, Wroughton, J. Bombay nat. Hi8t. Soc., XXVI 
(2), p. 364. 

1923. Dremomys macmillani, .Mills, J. Bombay nat. Hist. Soc., XXIX (I), 
p. 227. 

194C. Dremomys lokriak macmillani, Ellerman, Fam. &: Genera Living Rotlent& I, 
p.381. 

1947. Dremomys'lolcn:ah macmillani, Ellerman, J. Mammal. XXVIII (3), 
p.264. 

1949. Dremomys lokriah macmillani, Roonwal, Tran8. natio·n. Inst. Sci. India 
III, p. 85. 

Material.-12 specimens (8 C!S, 3 ~~, 1 unsexed) were examined 
from 25 September to 18 December 1945,,15-16 miles north of Imphal 
on Dimapur Road, Manipur, Assam, ca. 3,500 ft. Of these, 11 (Z.S.I. 
Registered Nos. 11,189-11,199) were preserved. . 
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Size, etc.-8 adults measured as follows, in mm. :-
H. & B. TI. H.F. Ear 

5eS& : 160·210 110·160 44·47 19·21 

3~~ : 180·194 133·153 42.45 19.22 

In 3 adult examples the horizontal length of the eye was about 9 
mm. In 2 ~~, collected on 25 September and 30 November, the mammary 
formula was : Th. 1 + abd. 2 = 6. 

H abitat.-This squirrel is common in the "Kanglatongbi area" north 
of Imphal. It occurs both in evergreen jungle and oak scrub, perhaps 
frequenting the latter association somewhat more than the former. A 
specimen was also trapped in riverine scrub. It is arboreal and diurnal. 
(Also see Roonwal, 1949c.) 

Distribution.-E. Assam (Garo, Jaintia and Naga Hills, and Manipur) 
and W. Burma (Kabaw Valley in Upper Chindwin District, and Chin 
Hills). Up to about 5,000 ft. altitude. 

/ 

Family (ii) MURIDAE (Rats, etc.). 

18. Bandicota bengalensis bengalensis (Gray and Hardwicke). 

(The Indian Mole-Rat.). 

1833. Arvieola bengalensis, Gray & Hardwicke, Illustr. Indian Zool. II, pl. 21. 
(Type.locality: Bengal.) 

1941. Bandieota bengalensis bengalensis, Ellerman, Fam. & Genera Living Rodents 
II, p. 278. 

1947. Bandieota bengalensis bengalen,flis~ Ellerman, J. Mammal. XXVIII, 
p. 367. 

1949. Bandieota bengt,lensis bengalensis, Roonwal, Trans. nation. Inst. Sci. 
India III, p. 86. 

Material.-10 specimens were obtained as follows :-9 .from an 
area 16-22 miles north of Imphal on Dimapur Road, ca. 3,500 ft., during 
late July to early December 1945; and 1 from Moreh near Tamu on 
Manipur-Burroa frontier, Upper Chindwin District, W Burma, ca. 
500 ft., on 10 August 1945. Of these, 9 were preserved, e.g., Z.S.I. 
Registered Nos. 11,200-11,208. 

This is a very variable form in so far at least as body-size is concerned. 
6 adults (4 0-0-, 2 ~~) gave the following lengths (in mm.): Head
and-body 183-204 (mean 194); tail 150-197. (mean 163); hind-foot 
34-39 (mean 36·7); ear 22-23 (mean 22'3). The tail was 76-87%, 
once 108%, (mean 84%) of head-and-body; and the hind-foot 17·3-
200 5% (mean 18·7 % ). 

The skull is equally variable in size (Table Ia). It is strong and 
well-built and very like that of Rattus rattus, but larger. The mandibular 
knob at the basal tip of the lower incisors is only moderately developed, 
as is also the case in Rattus rattus bullocki; it is much less developed 
than in the delicate skull of Rattus manipulus described below. 

Habitat.-The mole-rat was trapped both in evergreen jungle and in 
oak scrub. 

Distribution.-Central and Eastern India, up to W. Burma. 
B 2 
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19. Bandicota bengalensis ?varius (Thomas). 

(The Malay Mole-Rat.) 

1907. Gunomys t'ariU8 Thomas, Ann. Ma.g. nat. Bist. (7) XX, p. 204. (Type
loc~lity: Georgetown, Penang, Malay.) 

1947. Banaicota bengalensis varius, Ellerman, J. Mammal. XXVIII, p. 366. 
1949. Banrlicota bengalensis ?variu,s, Roonwal, TraM. nation. Inst. Sci. India 

III, p. 87. 

~late1··ial.-1 adult ~ (ColI. No. 597)' collected on 30 August 1945 
at Kalewa on R. Chindwin, W. Burma, ca. 360 ft. Head-and-body 224 
mm. ; tail 186 mm. ; hind-foot 41 mm.; ear 23 mm. The specimen 
was not preserved; it was quite similar in coloration to Bandicota 
b engalens is , bengctlensis but owing to its large -size I regard it as varius. 

20. Rattus rattus bullocki Roonwal. 

(The Common Manipur White-bellied Rat.) 

(PI. I, Fig. 1 ; and PI. II.) 

1948. Ratt·us raltus bullocki Hoonwal, Proc. natiotl,. Inst. Sci. India XIV, p. 385. 
(Type-Iooality: 16 miles N. of Impha1 on Dimapur Road, Manipur, 
Assam, ca. 3,500 ft.) 

1949. Rattus raltus bullocki, Roonwal, Trana. nation. [nst. Sci. India III (2), 
'p. 87. 

A Qrief, preliminary description was given in Roonwal (1948, p. 385), 
and a fuller one is now provided. 

Materia~.-(i) About 359 specimens were obtained during end-June 
to end-December 1~45 from the following are'as in Manipur and the 
adjoining parts of W. Burma, but mostly in the former area :-(a) 307 
from " Kanglatongbi Area " up to about 22 miles north of Imphal on 
Dimapur Road, ca. 2,600-4,000 ft., (b) 7 from the" Palel Area" about 
34-37 miles south-east of Imphal on Tamu Road, ca. 4,000 ft. (c) 37 
from the" Tamu and Moreh Areas" on the Manipur frontier, W. Burma, 
tia. 580 ft.; (d) Kabaw VaHey, Upper 'Chindwin District, W. Burma, 
especially along road from Tamu to Kalewa on R. Chindwin, ca. 360-580 
ft. Of these, 92 were preserveq either as stuffed skins or in spirit, 
e.g., Z.S.I. Registered Nos. 11,098 and 11,209-11,300. (ii) 1 unsexed, 
adult (Z.S.I. Registered No. 11,347) was obtained by the Zoological 
Survey of India Party from Nanglea Atrow, 63 miles west of Imphal on 
Silchar Road, W Manipur, ca. 3,250 ft. 

Diagnosis. 
Oolour.-Dorsum: Dark grey to ochraceous tawny with the grey 

tinge grizzled with black owing to long black hairs; with steel-blue 
sheen in certain lights .. Ground colour more grey than tawny, especially 
in mid-dorsal line where a wide, diffuse black stripe is sometimes formed 
on lower back and rump. Fur slaty-based, with a subterminal band 
(2 IDID. long) ochraceous tawny, and a narrower terminal tip black. 
With numerous soft, flattened bristles, all longer than under-fur, with 
basal half white and terminal half black; the longer bristles with the 
basal two-thirds or more whitish. 'Whiskers almost all black; occasionaHy 
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.. few (2 or 3) of the lower whiskers being either wholely or terminally 
white. Venter: Ranging from : (i) pure white and ivory white (cream), 
'with all hairs white to -the bases, to: (ii) white, with a few hoary patches 
(owing to hairs having slaty bases and white tips), especially on chest, 
and forming a mid-ventral pectoral streal}; in addition, sometimes 
having irregular ochraceous to buff and yellow patches and streaks 
(with hair slaty-based, with ochraceous buff or yellowish tips); or 
(iii) silvery hoary with or without buff patches or streaks; or (iv) grey 
or buffy grey; this last coloration being similar to the one found in 
domesticated examples (R. rattus rufescens) ; only two such specimens 
found in a total of nearly 359 examined. A pure white venter tends 
usually to b~ sharply demarcated from the dorsum at the sides. Tail: 
Dark h~own, unicolorous above and below; hairs stiff, short and dark 
brown with paler tips; in 2 specimens, with the extreme tip (5-20 mm. 
long) white all round. In length averaging subequal to head-and
body. Hands and feet (PI. II, Figs. 7-10): White above, sometimes with 
dusky patches on the metacarpel areas; claws pale pink; tufts of 
vibrissae above claws silvery white. Ears (PI. II, Fig. 11): Dusky 
grey outside; paler, with pink tinge inside, darker towards edges. 

Size, etc.-Ill adults (about half males, half females) gave the follow
ing lengths (in mm.) of the body-parts :-Head-and-body 148-197 
(mean 172); tail 130-216 (mean 172); hind-foot 28-36 (mean .32) ; 
ear 15-26 (mean 21). Considered as percentages of head-and-body, 
these lengths are: Tail 72--127% (mean 100·4 %); hind-foot 12-22% 
(mean ,1selo); ear 10-15% (mean 13%). In the 7 specimens from 
Tamu and Moreh in the Kabaw Valley, the tail averages slightly larger 
(107% of hand-and-body length). 

The eyes are large, measuring about 7·25 X 5·0 mm. in horizontal 
and vertical lengths respectively, or about 4·26 % X 2·94% of the 
head-and-body length. .The mammary formula is mostly tho 3 + abd. 
3=12 (35 examples); and occasionally with 11 teats (2 examples), 
one of the thorocic teats of one side being absent; and 2+ 3 := 10 
(3 examples). Breeding examples were found in August-Novelnber. 
Further detai~s of the ecology of this rat, e.g., habitat preferences, 
food, etc., will be found in Roonwal (1949c). 

Skull (Table 1b; and PI. II, Figs. 1-6).-The skull is typical 
of the wild forms of the Rattus rattus group. Twenty-six adult skulls 
(136'6', 13~~) gave the following measurements (in mnl.) : Greatest 
length 36·2-42·0 (mean 38·7); condylobasal length 35·4-41·3 (mean 
38·1); occipitonasal length 37·0-43·5 (me'an 40·3); greatest zygomatio 
width 18·9-21·0 (mean 19·9); least interorbital width 5·3-6·6 (mean 
0·95); cranial width 15·3-16·7 (mean 15·9); occipital width 13·4-
15·1 (mean 14-5); median depth of occiput 8·7-10·4 (mean 9·4); 
post-molar length 15·6-18·7 (mean 17·1); auditory length 9·3-11·2 
(mean 10·1); length of tympanic' bulla 6·6-7·7, once 8·5 (mean 7·2) ; 
length of nasals 12·2-16·7 (mean 15·2); greatest combined width of 
nasals 3·6~·9 (mean 4·2); palatal length 16·6-20·5 (nlean 18·5); 
length of dia,stema 8·9-12·7 (mean 10·4) ; length of anterior palatine 
foramina 6·2-8·0 (mean 7·2); greatest combined width. of anterior 
palatine foramina 2·0-2·8, once 3·4 (mean 2·4); length of upper Inolar 
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crowns 6·2-7·5 (mean 6·9); mandibular length 20·2-24·0 (mean 22-1). 
The tympanic bulla is 17'0-18·7%, once 15·5% and 19·7% (mean 
17 ·9%) of th~ occipitonasal length. The upper incisors are bent 
backwards (oplsthodont). 

Types .-Deposited in the Zoological Survey of India Collections. 
Holotype (PI. I, Fig. 1; and PI. II, Figs. 1-6): Z.S.I. Registered No. 
11,228. Original Collector's· No. FL1/4+8-45. Adult ~; stuffed skin, 
with separate skull. Collected on 4th August 1945 by Major M. L. 
Roonwal in evergreen jungle near milestone 117, about 16 miles north 
of Imphal on Dimapur Road, Manipur, ca. 3,500 ft. Head-and-body 
166 mm.; tail 167 mIn.; hind-foot 33 mm.; ear 21 mm. Mammae 
3 + 3 = 12. Dorsum ochraceous tawny with grey tinge, especially 
at the sides. Venter white, with a mid-ventral pectoral streak of grey 
tinged with buff. Skull measurements (in mm.): Greatest length 
40·5; condylobasal length 38·1; occipitonasal length 41·3; greatest 
zygomatic width 21·0; least interorbital width 6·1; cranial width 
16·5; occipital width 15·1; median depth of occiput 9·8;' post-molar 
length 17·4; auditory length 10·4; length of tympanic bulla 7·4; 
length of nasals 15·6; combined width of nasals 4·7; length of diastema 
12·7; length of ·anterior palatine foramina 7·5; greatest combined 
width of anterior palatine foramina 2·3; length of upper molars 6·8; 
mandibular length 23·1. Upper incisors opisthodont. Tympanic 
bulla 17·9 % of occipitonasal length. 

Paratypes: All stuffed skins of adults, with separate skulls; collected 
from the type-locality. Z.S.I. Registered Nos. 11,230 (&,), 11,253 (~) 
11,274 (&,), 11,286 (&'), 11,291 (~). 

H abitat.-See Roonwal, 1949c, pp. 87-99. 
Distribution.-Known mostly from central Manipur, e.g., the Imphal 

Valley and the surrounding hills up to about 22 miles north of Imphal 
along Dimapur Road and about 37 miles south-east of Imphal along 
Tamu Road. One specimen examined from Nanglea Atrow (W. Manipur). 
Upto ca. 4,000 ft. altitude. Specimens from Tamu, Moreh and Kalewa 
(Kabaw Valley, W. Burma) differing only slighty, having rather longer 
tails (10"7 % of head and-body), and may be intermediate between bulloclci 
Roon. and khyensis Hint. 

Oomparisons.-R. f. bullocki is closely allied to the following five 
subspecies.: khyensis Hint., tatkonensis Hint., tilcos Hint., tistae1 Hint. 
and brunneusculus Hodgs. (syn. sikkimensis Hint.); of these it is closest, 
both geographically and otherwise, to the first two. It, can however, 
be separated by the key given below. The head-and-body in b~tllocki 
is the longest, and the tail proportionately the shortest, being, on th~ 
average, subsequal «100·4%) to head-and-body. Ellerman (1947d, 
p. 380) assigns specimens from the Maniput Valley (Bishenpur and Lake 
Lok~~k, i.e., within about 40 miles of the area where R. f. bullocki were 
nbtatued) to two subspecies, brunneusculus Hodgs. (syn. sikkimensis 
Hint.) and tistae Hint., but I think that they may prove to be bulloc"'~. 

lEllerman (1947d, p. 380) puts tistae among the dark-bellied forms, ~hereas Hinton 
(1918) in his original desnription and key stated t,hat it is primarily white-bellied, only 
about· a third of the spetlimens having I), dark venter. 
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Key to some subspecies of Rattus rattus fro'in Eastm'n India and Burma. 
(Average measurements are given.) 

1. (4.) Size larger; head-and-body length over 160 mm. 
2. (3.) Tail length short, being 100~~ of head-and-body; not infrequently shorter 

tha.n head-and-body. Hind-foot lengt.h 18% of head-and-body. Tympanic 
bullae moderately la~ge (length 7'2 mm., or 17'9~~ of occipitonasal length). 
Mammae mostly 3+3= 12; rarely less. Dorsal colour dark grey to ochra
ceous tawny with pronounced grey tinge. Venter white or ivory cream, 
often with streaks or patches of 'grey, yellow or buff. 

1. R. r. bullocki Roon. 

3. (2). Tail longer, 110-120~~ of head-and-body. Hind-foot 19-20% of head-and 
body. Bullae larger (length averaging 7·5-8'4 mm., or 18'5-20% of occipito
nasal length.) Mammae mostly 3+3= 12. Dorsal colour bright or dull 
rusty red with some grey. Venter white or cream, sometimes with slaty 
streaks. 2. R. r. khyensis Hint. 3. R. r. tatkonensis Hint. 

4. (1.) Size smaller; head-and-body length below 160 mm. (5.) 

5. (6.) Tail shorter, 108% of head-and-body. Hind-foot 21 % of head-and-body. 
Mammae tend to reduction in many specimens, 10-12 in number. Dorsal 
colour dull umber brown, with darker ha,irs; venter as in khyensis. 

4. R. r. tikos Hint. 

6. (5.) Tail longer 123-131 % of head-and-body. Hind-foot 21-22'5% of head-and
body.. Dorsal colour dark olive-brown. Venter white or cream, in some 
individuals of tistae suffused with slaty or buff either wholely or in patches 
or st.reaks. Mammae tend to be fewer in tisiae (2+::= 10); the normal 12 
in brunneusculus. 

5. R. r. tisiae Hint. 

6. R. r. brunneuscul'lls Hodgs. (syn. sikkimensis Hint..) 

21. Rattus rattus ?khyensis Hinton. 

1919. Rattus rattus khyensis Hinton, J. Bombay nat. Hist. Soc. XXVI (2), 
p. 398. (Type-locality: 25 miles W. of Kindat, Chin Hills, W. Burma, 
600 ft.) 

1941. Rattu8 raltus kkyensis, Ellerman, Fam. & Gen. L2"ving Rodents II, p. 176. 

1947. Rattus rattus khyensis, Ellerman, J. M arnmal. XXVIII, p. 380. 

Material.-3 specimens (1 ad. ~, 1 ad. ~, 1 unsexed subad.1, e.g., 
ZIS.I. Registered Nos. 11,318-11,320), collected by Major S. L. Kalra 
on 28 August 1945 from Kalewa on R. Chindwin, W. Burma, ca. 360 ft. 

Size, colour, etc.-The 2 adults measure as follows (in mm.) : Head
and-body 141-162; tail 155-165 (or 101-110 % of head-and-body) ; 
hind-foot 30-32. The coloration above is more dull and colder than ill 
R. r. bullocki Roon. already described. The venter is pure white; 
the feet white above, and the tail dark brown throughout. The speci
mens having been obtained in the hot season, the fur in the adults is 
coarse and mixed with spines. The mammary formula in No. 11318 
is: Th. 2 + abd. 3 = 10. 

Skull.-The skull measurements are given in Table Ie. The length 
of the tympanic bullae is 6,7-'7,9 mm. or 18-19'2% of the occipitonasal 
length. 

Distribution.-Western portion of Upper Burma, and Central Burma 
(Ellerman, 1947d). 
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TABLE 

Sk·ull-m~asurements, in mm., of some Muridae (Rodentia) of the genera 

Flg·ures within brackets are percentages of the occipitonasal length. 
of adults. 

Abbreviations.-(i) State of wear of molars: H, h':Llj worn out; M, 
incisor 'index ' : Opi., opisthodont (bent backward) ; Ort., orthodont 

fo.c : 0 

:; >< 
~ 

~ 't1 

~ ... ... ~ oS CI) ~ 
.0 .0 fo.c : 1=1 

§ e 0 ~ 
CI) 

::; ..... 
~ =' 4) ~ CiS Z II) 1=1 ~ -~ 

fIl 

'0 = .s~ ~ lIS 

oS .c a.>- '.~ :>. Ulrn ~ 0 ... . rn 
a.>~ ..... ~ -~ t a.> ~ 
~I:/J c '; .'0 ~ 't1 
II) _ 

~ ~ CIS 
.&~ ~ >< ~s ~ = 
~- '0 0 . ~ ~ ... 0 

~ Q ...:I I:/J < P 0 0 

1 2 

(a )-Bandicota tengalensis 

• I 
11,200 FLl/25-7-45 Nr.lmphal ~ S Opi. 42·5 42·0 

It,201 FL6/25-7 -45 Nr_ Imphal ~ H 
" 

4:5·3 44-5 

1],203 FL6/26-7-45 Nr.Imphal ~ S 
" 

42·S 42·5 
-

11,205 R6/0-10-4:5 Nr_ Imphal ~ S 
" - -. 

11,206 R5(27-1G-45 Nr_ Impbal ~ H ." 41·1 40-0 

11,207 Rl/12-11-4:5 Nr.lmpbal ~ S 
" 

40-7 40·2 

11,202 FL4/26-7-45 Nr.ImphaI ~ M 
" 

42·4 41·S 

Number of samples 6. 6 

Range . . 40·7-"5-3 40·0-44:·5 

MeaD 0-5 41-8 

(b)-Rattus rattus bullocki Roonwal. (13 d'd', 13 ~~. All from "Kangla 
dont in all.). 

--
11,320 K3/28-8-45 

11,318 K1/28-8-45 

11,~19 K2/28-S-4:5 

N umbel of samples 

Range 

Meall 

Kalewa, 
Burma. 

w. ~ 

Kalewa, W. ~ Burma. 

Kalewa, w. (1) 
lJurma. 

25 

36·2-42-0 S5·4-41·~ 

38·1 t 38·1 

(c )-RuUus '(attus 

S Opi. 40·4 40·0 

N " 
36·2 85·2 

N 
" 

36·6 35-3 
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Bandicota, Rattl1s and Hadromys from Assam and W Burma. 

25 

All measuren~ents, except when other'wise stated (e.g., 'subadults '), are 

much worn out; N, not worn out; S, slightly worn out. (ii) Upper 
(straight or vertical) ; Pro., p'l'oodont (bent forward). 
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bengaJensis (Gr. & Hardw.). 

44-6 20·1 6'1 16·6 15·0 10'1 19·5 10-8 

45-8 21'5 6'3 16'8 15-4 10'7 20'4 11'1 

44'4 20·0 6·2 16·6 14'9 10'5 19'7 10·6 

- - - 17'4 15-7 10'5 - 10-8 

42·2 - 6-5 16·5 14·5 10'0 18'5 10·2 

42·0 - 6·2 16'8 14·6 9'8 18·0 9·9 

44'2 21'3 6,5 17'1 15·0 10'5 19'4 10'5 

6 4 6 7 7 7 8 7 

. 42,0-45'8 20·0-21'5 6'1-6'5 16·5-17'4 14'5-15'7 9'8-10'7 18'0-20'4 9'9-11'1 

43'9 20-7 6'3 16'8 15 10'3 11'2 10" 

tongbi area" near Imphal, Central Manipur. Upper incisors opistho-

-
22 4 26 24 19 21 26 2' 

37·0-48'5 18'9-21·0 5'3-6,6 15'3-16'7 13·4-15'1 8·7-10'4 15'6-18'7 9·3-11·2 

40·3 19'9 5'95 15'9 14·5 9'4 17'1 10'1 

llchyensis Hinton. 

41·2 19'4 5,9 16'5 14·6 9·2 18'1 .10·g 

37·2 - 5'3 16·1 14·2 8'9 15-6 9'5 

37·4 17·2 5'8 15,6 13'8 9·1 15'5 g'6 
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(a)-Bandicota bengalensis 

Nr.lmpbal ~ S Opi. 6'6 17'8 

Nr.lmpbal ~- H 
" 7'0 18·0 

Nr.lmpbal ~ S 
" 6'4 18·2 

Nr.lmpbal ~ S 
" 7'4 19·5 

Nr.lmpbal ~ H 
" 7'4 15'8 

Nr.lmpbal ~ S 
" 6'7 16'4 

Nr.lmpbal ~ M 
" 6'8 17'7 

Number of samples 7 7 

Range . . 6'4-7'4 15'8-19'5 

Mean 6" 17'. 

(b)-Rattut; 'fattus bullocki Roonwal (contd.). (13 c!c!, law. All from 
opisthodont in all.) 

11,320 K3/2S-S-45 

11,81S Kl/2S-S-45 

11,819 K2/2S-S-45 

Number of samples 
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Mean 
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S 

N 

N 
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" 

" 
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7'2 15'Z 

(c )-Rutt'US rattus 

7·9 15'3 

6·7 18·9 

6·9 18'6 
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continued. 
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bengalensis (Gr. & Hardw.) (contrZ.). 
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5·0 - 11'8 8·2 2'6 6·2 24·2 

5·0 22·0 12'8 8·5 2'8 7·2 25'0 

5·0 20'7 12·0 8-0 2-6 6'8 23-9 

5-3 - 11-7 8-0 3-1 7-0 25-1 

4·4 19-6 11·0 7-7 2'6 6-9 22-9 
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4-99 20,6 11-7 8 2-7 6-8 24 

" Kanglatongbi area" near Imphal, Central Manipur . Upper incisors 

> 
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4'2 18·5 10-4 7'2 2'4 6'86 22-06 

?lckyensis Hinton (contd.). 

. 
4·5 19·6 10·2 7'8 2-1 7'3 22'2 
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4'0 16·3 9-0 . 6'4 2'0 7'1 20 
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{d)-Rattus rattu8 (1 subspecies). Grey-bellied. Probably close to 

11,316 FLll/25-7-45 C. Manipur (1) s 
~ 

11,317 FL19/25-7-45 _ C. Maniptlr ~ S 

11,321 60212-9-45 E. Manipur, ~ S 
nr. Tamu. 

11,840 W. ){aDipur c1 s 
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R. r. bullocki Roonwal and .R. f. khyensis Hinton. 
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1 0 ~ .s ... CIS 
~ ~ c:I 

S .... .... Q 0 
~ rn~ 0 .e == -~ .c: .c: 
-; CIS ~ ~ 

0)0 ... tlIJ tlIJ 
Co) H cu = = 
~ tlIJEI ~ CI) .a) 

Q) 
~ ~ ~ rn < p 

11 12 

rattus (1 subspecies) (contd.). Grey .. b~llied. Probably 

C. Manipur (?) S Opi. 6-6 15·3 
(16'5%) (38'3%) 

C. Manipur ~ S ., U·S 13·3 
(18'2%) (37'2%) 

E. Manipur, ~ S " 
6'4 15·7 

nr. Tamu. (16'7%) . (40'7%) 

(e)-Rattus nitidus 

Nr, Imphal ~ 
(C. Manipur), (subad.?) 

Opi. 4\'2 15'0 I (16'7%) (40'3%) 

6'5 13'7 

.w. Manipur ~ s 

Opi. s 

(f)-RaUu,8 mani1Ulu8 

C. Manipur c1 subad. N Pro. 5'7 

C. Manipur u N 
" 6'0 13'8 

C. Manlpur 
" N 

" 5'8 

9. Manipur ~ l\[ 
" 6'2 

C, Manipur ~ M " 6'0 17'8 

C, Manipur ~ N 
" 6'0 15'5 

3 2 

AduJt.s only Range 

{ Number of sample. 

6'0-6'2 15'5-17'8 

Mean 8-1 18'7 
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~ 4) .;; 1-1 co = = ~ Irl :z co '0 ~ ~ 
c::I -;; ~ e 

Cw 
~ P4 0 0 co 1-1 
S .d= ~ 

.d ~ .;; ~e P4 
~ ..,;> 1=1 P4 
'0 .d en .- ~ =' .; co co ~I-I .. 

til) :e ~co .~ ~ 

~ 
= ~ ,t:J~ 0 
~ 0= - 0 e= en 
-; .d .d"S 0:Z ,a 1=1 0 .. .. ~co c.>~ .. ~ 

Co> b() .-;; ~o ~ = =1-1 =1-1 - -; ~~ 1-1 ~ oP4 ~c.> 
~ Po4 ~ ~ ~ 

18 14 15 16 17 18 

olose to R. r. bullocki Roonwal and R. r. kkyensis Hinton. 

4'6 10·1 11·1 
(11'5%) (47'8%) (27'8%) 

4·2 17'4 9'7 
(11'7%) (48'6%) (27'2%) 

4·5 10·2 
(11'7%) (26'4%) 

obsoletus Hinton (contd.). 

4'4 
(11'8%) 

4'0 

17'6 
(47'3%) 

0'6 
(25'8%) 

9·1 

7'8 
(19'5%) 

6'7 
(18'7%) 

6'6 
(17'3%) 

6·2 
(16'7%) 

6'7 

2·2 

3'0 

2'4 

2'4 

6'6 
(16'5%) 

6'4 
(17'0%) 

6'7 
(17'4%) 

6'6 
(17'7%) 

6'5 

manipulu8.(ThoIDJ,S) (contd.). Upper incisors slightly proodont. 

- 17'1 10'7 6'5 2-2 5'7 

3-6 - 11'0 6-2 2-2 6'1 

17'5 11'6 6-5 2'2 5'0 

- 18'8 13-0 7-5 2'5 5'4 

4-6 19-9 14'1 7'9 2'5 5-7 

4-0 18'5 12·1 8'0 2'0 5'0 

2 3 3 3 3 3 

4'0-4'6 18-5-19'0 12-1-14'1 7'5-8·0 2'0-2,5 5'4-5'0 

.'3 18'7 13'1 7'8 2'3 5'7 

31 

.:: .. 
~ 

= ~ 1-1 
~ :; 
,Q 

:a 
= ~ 

~ 

19 

21'6 

19'6 

20'4 

20'7 

21'~ 

21'0 

21'1 

-
23'6 

22'7 

2 

22'7-23'6 

23-2 
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TABLE l(a-l)-

""" : 0 
104 ~ ... ~ 't:I .= J 104 ~ .s ~ 

s 4) t:IO 
,Q Co.4 :- = := a 0 .= <D 

Z ~ ~ -:::I ~ c; z C> III = i_ ~ c ~ 
III 

= a!_ a! 
~ . .S ,Q 

l~ . g >. rfJlIl ~ 0 III 
~ ~ _104 cu ~ -Q: c 

~ 
GIS 104 

~ 

~ .'0 cu 
~ 't:I 

'0 ~ ta g; = ~- 0 104 0 
0 ~ rfJ < ~ t!I 0 

1 2' 

! 

(g)-R~ttus ml-nipulus kekrimus Roonwal. From Kekrima, Naga Hills 

11,342 1 Naga Hills ~ S Pro • 36·2 35'6 

11,341 • 2 Naga Hills <1 M: 39'8 38'7 
lIolotype) " 

11,343 3 Naga Hills ~ S 
" 

36·6 36'0 

11,844 4 Naga Hills ~ H 
" 37'5 37'1 

Number of samples 4 4-

Range . 36·2·39,8 35'6·38'7 
-

MeaD 37'5 36'9 

. (h )-Rattus bowersii 

eft 
10,078 - Kakhyan ~ I H OrtA. 52,2 50'5 

olotype) Hills (S .. 
Yunnan). 

~ 

(i)-Rattus bowersii 

11,345 W. Manipur ~ M 

} 
OnA. 48'2 47-2 

11,~4:6 W. Ma.nipur ~ H 
" 47'1 46'8 

(j)-Rattus niviventer 

11,130 I R2/11-9-45 I c. Man/pur Opi. 30'2l 35'51 
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Assam. Upper 
. . 
InCIsors slightly proodont. 

- 19'4 6'4 14-8 13-1 

40'2 - 6'4 15·2 -

- - 6'4 15'6 14'1 

87'9 - 6'6 - -
2 1 4: 3 2 

81'9-40'2 19" 6'4·6·6 14·8·15'6 13·1·14·1 

.'1 18·t 8'S 15'2 13·6 

b()Wef'Iii (Anderson). 

8'0 21·1 19·6 

1nackenziei (Thomas). 

50·2 7'5 18'8 16'6 

48'S 19·5 17'0 

niviventer Hodgson. 

6'1 I 14'51 
(88'7%) 12'21 

.. 
::s 
~ -s 
0 
0 

c.... 
0 
.d .. 
~ 
CP 

"C 

rd 
CP 

~ 

8 

9-8 

10'5 
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10'5 
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9'8·10'5 

10'3 

13'3 

12'8 

13'0 

8·0 I 
(21'3%) 

.d .. 
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C2 
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1-1 
CIS 

"0 
~ .. rn 
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p.. 

9 

15-5 

17·1 

15'0 

16-4 1 

4 

15'0-17·1 

16'5 

21·5 
(40'2%) 

20'S 
(40'4%) 

20·2 
(41'4%) 

15'°1 

, 

o 

33 

.d 
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~ 
~ 
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1-1 
0 .. :a 
~ 

10 
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-
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-
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TAB~E l{a-l)-
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(g)--Rattus manipulus ke/.;r·imus Roonwal (corid.). From Kekrima, 

11,342 I 

11,341 
(HuIotype). 

11,343 

11,344 

10,078 
(HoIotype). 

11,345 

11,346 

1 

2 

3 

4 

11130 I R2/11-9-45 

Naga Hills ~ 
Naga Hills ~ 

Naga Hills ~ 
Naga Hills ~ 

Number of samples 

Range 

Mean 

Kakhyan 
HllIs (S ... 
Yunnan). 

W; Manipur 

W. Manipur 

I C.l\[anlpnr 

S Pro. 5'8 

M " 

S 
" 5'8 

H 
" 15'4 

2 1 

5'8 15'4 

S'S 15'4 

(k )-Rattus bO'We'fSii 

H OrtA. 8'3 20-6 
(15·5%) (38'5%) 

{i)-Rattus bowersii 

OrtA. 6'6 20'5 
(13'1 %) (40'8%) 

H " 
6-S 19·7 

(13-3%) (40-4%) 

(j)-Rattu~ niviventer 

Opi_ 

1 
5'21 13'sl (18'9%) (36-8%) 
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"'~ ~ e.o 
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.: 

Naga Hills, Assam. Upper inci.~ors slightly proodont. 

- 18-3 12-0 

- 19-8 13-7 

- 19·2 12·" 

4-0 18-8 12-2 

1 4 4 

4'0 18-3-19'8 12'0.13-7 

4'0 I. lZ'S 

bowersii (Anderson) (contd.). 

\ 

mackenziei (Thomas) 

5-0 23'8 
(10%) (47-4%) 

5·5 23'1 
(11'3%) (47-9%) 

16'6 
(31%) 

(contd.). 

15·6 
(31'1 %) 

14'6 
(29'9%) 

nivit'enter (Hodgson) (contd.). 

4'0 1 (10'7%) 16'61 
(44'3%) 100() I 

6'7 

7-4: 

7-1 

7-0 

4 

6-7·7'. 

7'1 

9'0 
(16-8%) 

9'4 
(18-7%) 

9·2 
(18'9%) 

6'5 I (17'3%) 

1·7 

2-3 

1-8 

2-2 

4 

1-7·2'3 

Zoo 

2'7 

3-0 

6-3 

6-0 

6-4 

6-! 

4 

6-0·6-4 

1-3 

8-2 
(15-3%) 

7:9 
(15'7%) 

8'4 
(17-2%) 

35 

"c 
~ 
t:() 

= ~ 

~ 
'3 
~ 

:a a 
QS 

~ 

19 

-
23'8 

22-0 

-

2 

22-0·23-8 

22-' 

31 01 

28·2 

28,6 

18'2 

02 
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TABLE l(a-l)-

- I - '-4 ...; 0 
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~ = og = CIS_ ·s ,Q ..,;> • .9 ..,;> 0 ~ rnrn 0 r.. .... 
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~ 0 0; CI,) ..,;> 
't:f .!!J <P • 0 ~ = -§ =a 0 ~ ~a CI,) : 0 CI,) ~ r.. 

0 ~ rn < P ~ 0 

1 2\ 
I 

(k)-Rattus 

11,126 FL3/25~7 -45 O. Manipur i! Itt Opi. 36'5 ~5'5 

11,131 Rl/25-12-45 C. l\tanipur i! H " 38'3 37'1 

11,127 FL4/25-7-45 C. Manipur ~ H " 36'0 35·0 

11,128 FLl/3-8-45 C. l\tanipur ~ M " 85'1 83'6 

11,129 R6/29-10-45 C. Manipur ~ M " 
35·7 34'6 

-
No. of sampl~s 5 5 

Range 35'1-38'3 83'6-37'1 

MeaD 36'3 35'2 

(l)-Hadromys 

11,116 Rl/~4-11-45 C. Manipur i! H Opi. 31'8 31'0 

11,117 R3/18-12-45 C. l\(anipur ~ S 
" 

29'5 28" 

11,182 FL4/27-7-45 C. Manipur ~ H " 
31'9 30'5 

11,112 K1/17-9-45 
J 

C. Manipur ~ S " 
29'7 28'6 

No. of samples 4 4 

Range 29'5-31'9 28'4-31'0 

Mean 30'7 29'6 
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.~ ~ as s:I 
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~ '"' '"' 
~ ~ 0 ::I 

0 ~ ..,;:j 0 0 ~ ~ ~ 
-

3 4 5 g 7 8 9 10 

mentosus Thomas. 

87'8 6'0 14-7 12'4 8'7 15'8 8·1 

S9'7 6·2 15'7 12'7 8'8 16'5 7'6 

87'0 16'5 5'8 14·6 12-3 8'7 15'6 7·9 

87'3 17'0 6'0 15·2 13-0 8'6 15'0 8·0 

86'5 6'4 12'7 8'5 15'5 8·6 

5 2 5 4 5 5 5 5 

36'5-89'7 16·5-17'0 5'8-6'4 14·6-15'7 12'3-13·0 8'5-8'8 15'0-16'5 7'6-8' 6 

37'6 16'8 6-1 15'1 12·6 8-7 15'7 8'04 
(44'7%) (40'2%) (12,2%) (23'1 %) 

humei (Thomas). 

32'3 - 5·2 12'7 - 7'8 13'8 -
- - 4'6 12'6 - 6'8 12'6 7'0 

32'3 15'9 4'7 13'0 12'4 8'4 13'3 7'7 

30'8 14'9 4'6 12'4 11·2 7'4 12'6 7-2 

3 2 4 4 2 4 4 3 

aO·8·82·3 14'9-15'9 4·6-5·2 12'4-13·0 11·2-12'4 6'8-8'4 12'6-18'8 7'0·7'7 

31-8 15-4 4'8 12'7 11'8 7'5 13'1 7-3 
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~oo ~ -f! 
0 ... 
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~ Q,}o ~ .. c:a. 
~- ~s c:a. 

0 rJS < p 

11,1!6 FL3/25-7-45 C. Manipur ~ M Opi. 

11,131 Rl/25-12-45 C. Manipur ~ H " 
11,127 FL4/25-7-45 C. )[anlpur ~ H " 
11,128 FLI/3-8-45 C. l(anipur ~ M " 
11,12~ R6/29-10-45 C.1t(anlpur ~ )[ 

" 

No. of samples 

Range 

•• aD 

11,116 Rl/14-11-45 C_ }(anipur ~ H Opi. 

11,117 R3/1S-12-45 C. Manipur ~ S 
" 

11,132 FL4/27-7-45 C. )(anipur ~ H 
" 

11,112 Kl/17-9-45 C. ~anipur ~ S 
" 

No. of samples 

Range 

•• an 

[Vol. XLVII, 

TABLE l(a-l)-

CIS :; 
.Q 

0 

13 
cS c 
~ c; 
~ = = ~ 

~ r.... 
0 0 

.c: .c: 
~ 

~ 
tel 

~ = 
~ ~ 

11 12 

(k )-Ratt'Us 

4'7 14'5 

4·0 15·5 

4'5 14·5 

4'7 14'6 

4'7 14'5 

5 5 

4'5-4'9 14'5-15'5 

4-7 14-7 
(12'5%) (39-1%) 

(l)-H adromys 

10·0 

4·8 

5·1 11'5 

4'8 10'8 

3 8 

4'8-5·1 10'0-11-5 

4-9 10'8 
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mentosus Thoma':i (contd.). 

4,·5 15·4 9·1 5'5 2-5 5'5 18·7 

4'4 16'7 9'4 5-S 2-7 6'4 19· 

4·2 15-2 90() - 2·5 5'7 19·6 

4'0 150() 9·6 6·5 2-5 5'6 19·0 

4'5 15'6 9·5 5'7 2·5 5'7 19·0 

5 5 5 4 5 5 5 

4'0-4'5 15'0-16'7 9'0-9-6 5·5-6'5 2·5-2·7 5'5-6'4 18'7-19-6 

4'4 15'6 9-3 5'9 2'5 6'8 19'2 
(11-7%) (40-2%) (15'7%) 

humei (Thomas) ( contd.). 

7·9 5'4 18·5 

13'6 7'6 5-7 I-I 5-1 16'(' 

8'5 13-6 8·4 5'7 1'1 0·5 18-4 

3·2 13'2 7·5 5'7 1·2 5·3 16·8 

2 3 4 3 3 4 4 

8·2-3·5 13'2-13·6 7-5-8,4 5-7 1·1-1·2 0'1-5'4: 16·8-18'5 

3·4 13-5 '1'9 5''1 1-13 6'3 1'1·6 
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22. Rattus rattus (1 subspecies). (Grey-bellied. ) 

Material.-3 adult specimens collected by Major M. L. Roonwal 
as follows :-1 unsexed (Z.S.l. ~egistered No. 11,316) and 1~ (No. 11,317) 
from milestone 111, about 22 miles N. of lmphal on Dimapur Road, ca. 
3,500 ft., both collected on 25 July 1945; and 1~ (No. 11,321) from 
" Mite Hill", ca. 63! miles from Imphal on Tamu Road, eastern 
Manipur (near India-Burma frontier), collected on 2 September 1945. 

Size, colour, etc.-The 3 adults measure as follows (in mm.) :-Head
and-body 135-154; tail 127-140 (or 91-97% of head-and-body); 
hind-foot 30-35 {or 22-24% of head-and-body; ear (16') 20. The 
coloration is rather similar to R. r. ?khyensis described above, except 
that the venter is grey in all the three specimens; the fur too is softer. 

Skull.-The skull measurements are given in Table Id. The tympanic 
-bullae are rather smaller (length 6·4-6·6, mean 6·5 mm.) than in R. r. 
bullocki and R. r. ?khyensis, but otherwise the skull appear to resemble 
these forms. 

Oomparisons.-These examples are difficult to place. Sir John 
Ellerman, to whom they were referred, regards them as R. r. tistae Hint., 
evidently because of the grey venter, and indeed, he has recorded (Eller
man 1947 d, pp. 380-381) 'tistae' from almost all over Assam (including 
Manipur) and Sikkim (this last being the type-locality). A$ already 
stated above under Rattus rattus bullocki (p. 22, foot-note), Hinton's 
(1918) original tistae from Pashok (Sikkim, 3,500 ft.) are primarily white
bellied. The. present examples, though grey-bellied, are closer to the 
subspecies khyensis and bullocki than to tistae. I am rather inclined 
to the view that, at any rate in the white-bellied forms of the eastern 
Himalayas, Assam and W. Burma, fully grey-bellied forms arise in
dependently in the various subspecies, and may be regarded more at! 
cmutants' than as discrete subspecies. 

23. Rattus nitidus obsol etus Hinton. 

1919. Rattus nitiau8 obsoletus Hinton, J. Bombay nat •. Ht·de. Boc. XXVI (2), 
p.415. (Type-locality: 50 miles west of Kindat, Chin Hills District, Upper 
Burma, 5~OOO feet.) 

1919. Rattu8 niticlus o1Jsoletu8, Wroughton, J. Bombay flat. HiBt. Soc. XXV] 
(3), pp. 792, 795. 

\94-1.. RlJJftt8 niticlu8 obsoletu8, Ellerman, Fam. ~ Gen. Living Rodenta II, p. 180. 

1947. Rattu8 nitiau8 ob8oletu8, Ellerman, J. Mammal. XXVIII, p. 378. 

Material.- -2 specimens from Manipur, collected as follows :-1 
adult ~ (Z.S.I. Regi~tered No. 11,340), collected by Zoological Survey 
of India Party on 11 February 1936 at Regailous Camp, ca. 3,250 ft., 
about 63 miles west of Imphal on Silehar Road; and 1 adult or subadult 
~ (No. 11,322), collected by Major ;M. L. Roonwai on 8 December 1945, 
about 16 miles north of Imphal on Dimapur Road, ca. 3,500 ft. 
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Size, colour, etc.-Measurements (in mm.) :-Head-and-body 155, 
150; tail 140, 138 (or 97 and 920/0 of head-and-body); hind-foot 34, 
35; ear 25. Dorsum mummy brown; venter rusty brown mixed 
with dark grey. Hands whitish on anterior half, the remainder 
dark brown; feet dark brown. Tail brown all over. For skull measure
ments, see Table Ie. 

Distribution.-Assam, in the western hills and central portion (lmphal 
Valley) of Manipur, upto ca. 3,500 ft.; and the Chin Hills in Western 
Burma. The present is the first record from Assam. 

This is a poorly known form, and the only previous records are the 
5 adults of the type-series from the Chin Hills. I t is possible that it 
is merely a dark-bellied mutant of R. n. nitidus, in much the same way 
as happens in Rattus rattus tistiae Hint. and other white-bellied subspecies 
of Rattus rattus, as mentioned above. 

24. Rattus sp. 
Material.-l adult c! (Z.S.I. Registered No. 11,313) collected bY 

" Scrub Typhus Research Team, Imphal ", in June 1945, near milestone 
127, about 6 miles north of Imphal on Dimapur Road, ca. 2,600 ft., 
Manipur. 

This example shows a remarkable superficial resemblance to Rattus 
nitidus obsoletus Hint. in colour, size, body-proportions and the nature 
of the fur. But the presence of a 20 mm. long white tip to the tail 
throws this identification in considerable doubt. (The short white 
tip of the tail is very unusual in the rattus and nitidus groups of the 
genus Rattus, and it may belong to one of the other groups in the genus; 
but as there is no skull, it is difficult to be certain.) 

25. Rattus manipulus inanipulu$ (Thomas). 

(The Manipur Rat.) 

(Pl .. III) 

1886. Mus berdmorei Bly., Thomas, Proc. zool. Soc. London, 1886, p. 62. 
(Kopum Thall, Manipur. 'Vrong identification, viae Thomas 1916, 
in/ra.) 

1891. Mus berdmorei (in part), Blanford, Fauna Brit. India, Mamm., pt. 2, 
p. 410. 

1916. Epimys beram,orei, Wroughton, J. Bombay nat. Hist. Soc., XXIV (2), 
p. 308. (W. Burma: e.g., Yuyu River, Hkamti, Upper Chindwin 
District; and Chin Hills. Wrong identification.) 

1916. Epimys manipulus Thomas, J. Bornbay nat. Hist. Soc. XXIV (3), p.413. 
(Type-locality: Khampat, 20 miles W. of Kindat, Kabaw Valley, 
Upper Chindwin District, W. Burma, 600 ft.). 

1916. Rattus manipulus , Wroughton, J. Bombay nat. Hist. Soc., XXIV (4), 
p. 772. (Kabaw Valley and Chin Hills, 'V. Burma.) 

1919. Rattu8 manipulus, Wroughton, J. Bombay nat. Hist. l:joc., XXVI (3) 
p. 797. (~Ianipur, Assam; I(abaw Valley and Chin Hills, Burma..) 

1941. Rattus manip·ulu8, Ellerman, Fam. &: Genera Li'l)ing Rodent.! II, 
p.204. 
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1947. Rattu8 (Berylmys) manipulu8, Ellerman, Proc. zoo!.. Soc. London CXVII, 
p.268. 

1947. Rattus (Berylmys) manipurus manipulus (in part), El1erma~, J. Ma"'!mal. 
XXVIII(4), p. 373. (Bishenpur and Hopum ThaI In. Manlpur; 
N aga Hills; Ka ba w Valley.) 

1948. Rattus manipu.lu8 manipulus, Roonwal, Proc. nation. Inst. Sri. India, 
XIV. p. 386. 

1949. Rattus manipulus manip1l,lus, RoonwaI, Trans. nation. Inst. Sci. India, 
III, (2), p. 100. (Central Manipur.) 

Material.-21 specimens were collected and examined, from 26 
June to 29 December 1945, in Manipur, as follows: 20 from 'an area 
about 6-22 miles north of lmphal on Dimapur Road, ca., 3,500-3,800 
ft. ; and 1 about 34 miles south-east of lmphal on Tamu Road, ca., 
4,000 ft. Of these, 13 (Z.S.I. Registered Nos. 11,110 and 11,301-11,312) 
were preserved-some dry, others· in spirit. 

Size, colour, etc.-The variation in the size of the body-parts is 
given below in Table 2. 

TABLE 2. 

Size-range, etc. of body-parts in adults of Rattus manipulus. 

Range and 
l\lean 

ange: R 

M ean: 

Range: 

l\lean: 

Length in mm. 
I~ength as % of 

H.·&-B. 

Head-and
body Tail Hind·foot Ear 

1. Rattus manipul1ts manipulus (Th.). 

Tail 

(From centra] 1\1:anipur. 6 ~~, 6 ~~, 1 unsexed.) 

149·203 139-183 30·37 21-24 81-115% 

175·6 162·8 33·8 22·4 92'7% 

2. Rattus manipulus kekrimus Roonwal (t1ide infra). 
(From Kekrima, Naga Hills. 3 ~~, 1 ~.) 

139·177 150-172 34·39 95.124% 

154·8 160·8 36·5 104'8% 

Hind-foot 

17.22% 

19·3% 

I 

I 
20-28% 

23·8°t 10 

The hind-foot is much longer, in proportion to the head-and- body 
length, in juveniles than in adults; among the latter the proportionate 
length of the hind-foot steadily decreases with the incre~sing head
and-body length (Text-fig. 4). The same 2.pplies, though to a less marked 
degree, to the tail-length (Text-fig. 5). 
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o ADULTS 

.SU8ADULTS 

150 160 170 180 190 20fJ 

Length of head-&-body. (in mm.) 
TEXT FIG. 4.-Rattus manipulus '1nanipulus (Th.). 

43 

210 

Graph showing oorrelation between the length of hind-foot (as percentage of head 
and-body length) and the length of head-and-body. The former decreases with the 
inorease of the latter. (The regression line has been drawn by visual inspection only.) 

The brief note on colour originally given by Thomas (1916, p. 413) 
needs supplementing. This may be done as follows, my observations 
being based on several living and freshly killed specimens :-Head and 
body: Dorsum: Grissly grey, darker middorsally, almost giving the 
appearance of a diffuse dark middorsal stripe in some. Individual 
hairs grey, with a broad subterminal white band and narrow, black 
tip; bristles, which are stiffer and more numerous in the hotter months 
(as is seen in ColI. No. JHj26-6-45 collected on 26 June) than iIi winter 
(November, December), black, with basal half whitish. Length (in 
mm.) of hairs and bristles: in summer (June), hair 5, bristles 10-12 ; 
in winter, hair -10-12, bristles 16-17. Ventrum: Pure white," sharply 
demarcated from dorsum; hairs white to the bases. Tip of nose pink ; 
above this grey suffused with brown. Upper lip at the tip greyish 
brown, the remainder pink; lower lip greyish pink. Whiskers black 
with white tips. Ears (Pl. III, Fig. 11) pinkish smoky on outside; 
on inside, dirty pink at base,shading to greyish pink at the edges. Tail: 
Distal half whitish pink with small stiff hairs entirely white; proximal 
half dark brown above with black hair, and whitish pink below with 
hairs mostly white to the bases but some hairs, especially the lateral 
ones, dark-brown at the base and white terminally. The distal pale 
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part of tail not always sharply demarcated from the proximal dark 
part; its proportionate length varying considerably, being in 11 speci
mens (7 ~~, 3 ~~, 1 unsexed) 29-57% of the total tail-length. Tho~as 
(1916, p. 413) gave this as': "Tail with its terminal two-fifths to a 
half white all round. "Hands and feet (PI. III, Figs. 7-10) : 
Hands pinkish white all round with white hairs, the two carpal pads 
sometimes with a grey spot on each. Feet pinkish white all round, 
except the proximal part of the soles and some of the pads which are 
dark grey. Claws on hands and feet dirty pink at base, smoky at tips. 
Penis pale pink. Area around anus smoky pink. 
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TEXT FIG. 5.-Rattu8 manipuZU8 manipuZU8 (Th.). 

Graph showing correlation between the length of tail (as percentage of head-and-body 
length) and the length of head-and-body. The former tends to gradually decrease with 
the inorease of the latter. (The regression line has been drawn by visual inspeotion only.) 

The eyes are very small, the mean horizontal and vertical lengths 
being about 5·3 and 4·5 mm. respectively, or about 3·43% and 2·9% 
of the head-and-body length. This contrasts with the large eyes of 
Rattus rattus bullocki Roonwal where the correspondig measurements are 
about 7·3x5·0 mm., or 4'3%x2'94% (vide Roonwal, 19490). 
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The mammary formula is: Th. 3+ abd. 2=10. 
Skull (Tables If and 3; and PI. III, Figs. 1-6).-The skull is of 

delicate build and is practically devoid of frontal ridges and other such 
prominences in contrast to the skull in the Rattws rattus group. The 
incisors are slightly proodont. The mandibular knob marking the 
inner concealed tip of the lower incisors ~s, however, exceptionally 
developed in adults-much more so than in Rattus rattus bullocki or 
any of the other rats dealt with here. 

Habitat.-This rat is common in oak scrub which is its favourite 
habitat; it also occurs in evergreen rain jungle, riverine meadow and 
oak parkland, but was never obtained in or near human habitations. 
Its food consists of both vegetable (grasses, etc.) and animal matter, 
viz., insects and earthworms. In commonly eating earthworms, when
ever available, this rat appears to be unique. Further details of its 
ecology, etc., will be found in Roonwal (1949c). 

Distnbution.-The Khasia Hills (1) and central Manipur in Assam, 
to the adjoining tracts of W Burma, e.g., Upper Chindwin District 
(Kabaw Valley and" Yuyu [= Uyu] River, Hkamti "), and the Chin 
Hills District. Up to about 4,000 feet altitude. 

The Khasia Hins are included on Blanford's record (1891, p. 4:11), 
as this northern specimen is likely to be R. manipulus rather than R. 
berdmorei. 

The Naga Hills specimens belong to a separate subspecies, vide 
infra. 

26. Rattus manipulus kekrimus RoonwaI. 

(The Naga-Hills Race of Manipur Rat.) 

1948. Rattus manipulu8 kekrimus Roonwal, Proc. nation. Inst. Sci. India 
XIV, p. 386. 

A brief, preliminary diagnosis was given in Roonwal (1948, p.386), 
and a fuller description is now provided. 

Material.-4 adults (30'0', 1 ~), Z. S. I. Registered Nos. 11,341" 
11,344, collected on 23 January 1936, by a Zoological Survey of India 
Party at Kekrima (=Chekrimi), ca., 5,390 ft., about 10 miles (air 
distance) south -east of Kohima, N aga Hills District, Assam. 

Diagnosis. 
Similar to Rattus manipulus manipulus (Th.), but differing in the 

following respects: Colour of dorsum paler, with less grey and more 
brown. Tail longer, being on an average about 105%, as against 93%, 
o(the head-and-body length. "Differences in skull characters are given 
below, while the body-measurements will be found in Table 2 above. 

Skull (Tables Ig and 3).-Differs from that of R. m. manipuls as 
follows: Skull smaller, mean condylobasal length 36·9 mm. versus 
38·2 mID. Other characters, considered here as percentages of condylo
basal length, differing thus: Post-molar length shorter (43·4% vs. 
45%). Palatal length greater (51·7% vs. 50%). Anterior palatine 
foramina much smaller (length 19·1 % vs. 20·5%; greatest combined 
width 5-4% vs. 6·3%). Length of upper molar crowns much greater 
(17·1 % vs. 14·9%). 



TABLE 3. 

Some skull-characters of Rattus manipulus. 

Rattus m. manipulu8 (Th.) (6 specimens: 2 ad. 
~~, 3 subad. ~~, 1 ad.~) 

Character 

Size (mm.) % of condylobasal 
(Adults only) length 

Range Mean Range Mean 

1. Post-molar length . . 16·4-18·0 17·2 44·6-45·1% 45% 

2. Pala.tallength . 18·5-19·9 18·7 49·3-50·8% 50% 
(Adults only) 

3. Anterior palatine foramina 

(a) Length 7·5-8·0 7·8 19'7-21·9% 20·5% 
(Adults only) 

(b) Greatest combined width . 2·0-2'5 2'3 5·5-6'7% 6-3% 

4. Length of upper molar crowns . 5·4-5·~ 5·7 14-2-16-2% 14'9% 
(Adults only) 

Rattu8 m. kekrimu8 Roon. (4 specimens: 3 ad. 
C!~, 1 ad. ~) 

Size (mm.) % of condylobasal 
(Adults only) length 

Ra.nge Mean Range X ean 

15·0-17·1 16 41'7-44·2% 43-4% 

18·3-19·8 19 50·7-53-3% 51'7% 

6·7-7·4 7·05 18·8-19·7% 19'1% 

1-7-2,3 2-0 4-8-5-9% 5-4% 

6-0-6·4 6-3 15-5-17·8% 17-1% ,..., 
< e-• 
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The most striking difference between the adults of the two subspecies 
would appear to be in ~he length of the upper molar crowns, both as 
regards absolute size and as a percentage of the condylobasal length. 
Although the kek.,iur/ltS sku1J is smaller, the absolute length of the 
upper molar crowns is 6·0-6·4 mm. (mean 6·3 mm., or about 110/ 0 

larger than in R. m. manipulus) ~hereas in the typical manipulus, which 
has a larger skull, the figure is 5·4-5·9 mm. (mean 5·7 mm.). The 
same applies, though to a lesser extent, to the palatal length. As 
seen in R. m. manip'Ulus, sub adults, however, have longer upper molars 
than adults in proportion to skull-size (condylobasal length). 

Types .-Deposited in the Zoological Survey of India Collections. 
All are stuffed skins with separate skulls. Holotype: Z. S. I. Registered 
No. 11,34i. Original Collector's No.2. Adult 0, collected on 23rd Jan
uary 1936 at Kekrima, ca., 5,390 ft., Naga Hills, Assam, by a Zoological 
Survey of India Party. Body-measurements (in mm.): H.-and-B. 
139; Tl. 172; H. F. 39. Paratypes: Z. S. I. Registered Nos. 11,342 
(ad. d), 11,343 (ad. 0), and 11,344 (ad. ~), all from Kekrima. 

Distribution.-Known only from the type-locality. The 2 specimens 
from" Naga Hills" mentioned by Ellerman (1947d, p. 374) may also 
belong here. 

Key to subs'}'ecies of Rattus manipulus. 
Skull larger (mean condylobasal length 38'2 mm.). Palatal length smaller (50% of 

condylobasallength). Length of upper molar crowns much short~r (14·9% of condylo
basal length). Tail shorter (93% of head-and-body length) ... . R. m. manipulus (Th.). 

Skull smb.ller (mean condylobasal length 36·9 mm.). P~latallength greater(51·7% 
of condylobasal length). Length of upper molar crowns much greater (17'1 % ofcondylo
basal length). Tail longer (105% of head-and-body length). .R. m. kekrimus Roon. 

27 Rattus bowersiil mackenziei (Thomas). 

(Mackenzie's Rat.) 
(PI. V.) 

1916. Epimys mackenziei mackenziei Thomas, J. Bombay nat. Hist. Soc. XXIV 
(3), p.4I1. (Type-locality: Haingyan, 50 miles W. of Kindat, 
Chin Hills District, W. Burma, 5,000 ft..) 

1919. Rattus mackenziei, Wroughton, J. Bombay nat. Hist. Soc. XXVI (3), 
p.797. 

1921. Rattus wellesi Thomas, J. Bombay nat. Hist. Soc XXVIII (1), p. 26. 
(Type-Io,cality : Mawphlang, 5,550 ft.. Khasi Hills, Assam.) Ellerman 
synonymises it with mackenziei Th. 

1941. Rattus mackenziei mackenziei, Ellerman, Fam ch Gen. Living Rodents 
II, p.204. 

1947. Rattus bowersi mackenziei, Ellerman, Proc. zool. Soc. London, CXVII, 
p.264. 

1947. Rattus bowersi mackenziei, Ellerm&.n, J. Mammal. XXVIII, p. 374. 

Material.-2 adult ~o (Z. S. I. Registered Nos. 11,345 and 11,346) 
collected by Zoological Survey of India Party on 9 February 1936 at 
Luanglong Khulen, ca. 3,250 ft., about 63 miles west of Imphal on Silchar 
Road~ Manipur, Assam. 

1 The original spel1ing (Anderson, 1878, p. 304) is bowersii, not bowersi of some subse. 
uent authors. 
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Size, colour, etc.-The two males measure (in mm.) as follows:
Head-and-body 205, 205 ; tail 245, 237; and hind-foot 48, 50. These 
lengths in terms of the percentages of the head-and-body are: Tail 
119·5°/ 115.6°/. hind-foot 23·4°/ 24:·4°/ /0' /0 , /0 , /0· 

The colour-pattern is very similar to that of Rattus rrianipulus, with 
this difference that the dorsum is more brown and with less of the iron
grey, and is rather less sharply separated from the white venter. In the 
tail the distal one-third to one-half is whitish all :r;ound. There are 6 
plantar pads. 

Skull (Pl~ V).-The skull-measurements are given in Table Ii. For 
comparison, the measurements of the type-skull of Rattus bowersii 
bowersii (Anderson 1878) (PI. IV), which is present in the Zoological 
Survey of India Collections (Reg. No. 10,078 ; the type-skin is in spirit), 
are given (Table lh). The two R. b. mackenziei skulls from Manipur 
differ from the type bowersii skull from Yunnan in the following respects: 
Skull smaller in Ie J.gth ; but the following characters are proportion
ately (as percentages of occipitonasal length) larger, viz., nasals (40·4-
40·8% vs. 38·5%), and length of anterior palatine foramina (ca. 19% 
VS. 17%). The tympanic bullae are considerably smaller (size 6·5-
6·6 mm., VS. 8·3 mm. or 13·1-13·3%, VS. 15·5%. This last feature 
constitutes a striking difference. The upper incisors \ ar.e short, stout 
and almost vertically set (orthodont). I have no material of R. b. 
wellesi Th. and R. b. feae Th. for comparison, but Ellerman (1947a, c) 
tends to synonymise them with mackenziei. 

Distribution.-Ellerman (1947 d) gives the following range of R. b. 
mackenziei Th. (including wellesi Th., but not feae Th.): Eastern Assam, 
e.g., Khasi and Naga Hills, central and eastern Manipur and W. Burma. 
To this we may add the western hills (Luanglong Khulen) of Manipur 
on the basis of the present record. 

Ellerman records R. b. bowersii also from Machi in Manipur. 

28. Rattus niviventer1 niviventer Hodgson. 

(Hodgson's White-bellied Rat.) 

(Pl. VI.) 

1836. Mus (Rattus) niviventer Hodgson, J. Asiat. Soc. Bengal V, p. 2'34. 
(Type-locality: Central region of Nepal.) 

1891. Mus niveiventel, Blanford .. Fauna Brit. India, Mamm., pt. 2, p. 412. 

1941. Rattus niveiventer, Ellerman, Fam. and Gen. Living Rodents, II, p. 192. 

1947. Rattus niviventer, Ellerman, Proc.·zool. Soc. London, CXVII, p.264. 

1947. Rattu3 niviventer niviventer, Ellerman, J . Mammal. XXVIII, p. 377. 

Material.-1 adult cr (Z. S. I. Registered No. 11,130) collected on 
11 September 1945 off milestone 34, south-east of Imphal on Tamu 
Road, ca. 4,000 ft. Trapped in grassy area in oak parkland: 

1 The original spelling (Hodgson 1836, p. 234) is niviventer, not niveiventer of some 
subsequent authors. . 
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Size, colour, etc.-Head-and-body 150 mm. ; tail (slightly damaged) 
165 mm. (or 110% of head-and-body) ; hind-foot 29 mm. ; ear 21 mm. 

The following notes on colour, etc. are based on a freshly killed 
specimen :-Dorsum slaty brown; individual hairs slaty-based with pale 
brownish tips; no bright rusty tinge as in R. mentosus. Fur mixed with 
numerous flattened spines which are thinner than in R. mentosus ; spines 
whiti.sh, transluscent and with black tips. Ventrum white, sharply 
demarcated from dorsum; hairs white to the bases; no dark midventral 
stripe. Tail dark brown above, whitish below. Hands and feet above: 
Distal half pale pink with faint grey tinge ; proximal half more or less 
like dorsum of body. Both palmar and plantar pads and lobes on the 
finger tips are well developed but appreciably less so than in R. 
mentosus, suggesting less arboreal and more ground habits. 

Skull (Table Ij; and PI. VI).-The skull is very similar to that of 
Rattus mentosus, but is narrower and also differs in the following respects, 
the dimensions being given as percentages of the occipitonasal length:
The following parts are shorter: Zygomatic width (43% V8. 450/0); 
cranial width (39% VS. 40%) ; median depth of occiput (21 % VS. 23%) ; 
nasal length (37% VS. 39%) ; nasal width (11 % VS. 12~1o). -The following 
parts are longer: Palatal length (44% VS. 40%) ; length of anterior palatine 
foramina (17% VS. 16%) ; length of tympanic bullae (14% VS. 12-130/0), 
and, as a consequence, the auditory length too. 

Although the present specimen almostly certainly belongs to the 
typical subspecies in Ellerman's (1947d, p. 337) arrangement, the skull 
is much larger-occipitonasal length 37·5 mm. as against a maximum of 
33·5 mm. allowed by Ellerman. 

Distribution.-Hjmalayan region, from Simla Hills (Punjab) in the 
west, through Kumaon and Nepal to Manipur (E. Assam) and Kachin 
area "(N. Burma) in the east. From about 4,000 ft .. upwards. The 
present is t~e first record from Manipur. Ellerman (1947d, p. 377) 
recognizes 4 Indian subspecies, namely, niviventer Hodgs., lepcha Wr., 
bukit Bonh. and mentosus Th. In the present account I have considered 
mentosus Th. -as a separate species ('ride infra) purely for convenience. 

29. Rattus mentosus Thomas. 

(The Chin Hills Rat.) 

(PI. VII.) 

1916. EpimY8 jerdoiti Bly., Wroughton, J. Bombay nat. Hist. Soc. XXIV (2), 
p.307. (Hakamti and Chin Hills, Upper Burma. Wrong identification 
vide Wroughton 1916, infra.) 

1916. Rattu8 ment08u8 Thomas, J. Bombay nat. Hist. Soc. XXIV (4), p.643. 
(Type-locality: " Hakmpti" [=Singkaling Hakamti = ZingkaJing 
Hakamti], Upper Chindwin District, W. Burma, 500 ft.) 

1916. Rattu8 ment08u8, Wroughton, J. Bombay nat. Ht·sl. Soc. XXIV (4}, p. 
772. 

D 
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1923. 

1941. 

1943. 

1947. 

1947. 

1949. 
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Rattus 1nentosus, l\lills, J. Bombay nat. Hist. Soc. XXIX (1), p. 227. 
(Mokokchung, Naga Hills, 5,000 ft.) 

Rattus mentosus, Ellerman, Fam. &1 Gen. Living Rodents II, p. 194. 

Rattus mentosus, Carter, Bull. A mer. Mus. nat. H ist. LXXXII, p. 113' 
(Da1u and Lonklin, Upper Burma.) _ 

Rattus niviventer mentosus, Ellerman, Proc. zool. Soc. London CXVII, 
p.264. 

Rattus niviventer mentosu8, Ellerman, J. Mammal. XXVIII, p. 377. 

Rattus mentqsus, Roonwal, Trans. naUon. Inst. SGi. India III (2), p. 103. 

Material.-6 adults (2&,&" 4~~) were obtained in late July, August, 
October and late December 1945, from an area 6-18 miles north of 
ImphaI along Dimapur Road, Manipur, ca. 2,600-3,500 ft. Of these, 
5 (e.g., Z. S. I. Registered Nos. 11,126-11,129 and 11,131) were 
preserved. 

Size, colour, etc.-5 adults (2&,&" 3~~) gave the following measll!e
ments (in mm.): Head-and-body 138-156 (mean 147'6); tail 174-195 
(mean 187·8); hind-foot 28-31 (mean 29·3); ear 18-21 _(mean 19·5). 
The tail in 4 examples was 114·5-138'4% (mean 129·40/0) of head-and-
body. 4 

The following notes on colour are based on freshly killed specimens :
Dorsum rusty red mixed with black in summer; tending to be ochraceous 
buff and colder in tint in winter owing to the fur-hairs having their ter
minal halves so coloured. Venter pure white with hairs white to the 
bases; sharply demar ated at the sides from dorsum. Tail dark dirty 
brown abov , pale ben ath. Length of hair and spines 9-10 mm. 
and 14-15 mm. respectively in July-October; about 12 mm. ~ and 
18 mm. respectively in December. July and October specimens tending 
to be very spiny, but August and December ones distinctly less so and 
possessing much softer fur. Hands and feet (PI. VII, Figs. 7-10): 
Upper surface brownish grey up to centre of metacarpels and meta
tarsals, being rather dark in the central areas; distal portions whitish. 
~Hind-foot with bunches· of long, silvery white hairs epringing dorsally 
at base of claws and overhanging the latter. Similar hairs present on 
hands, but are shorter aJ?d less profuse. Pollex very reduced, without 
claw or nail; all other digits with claws. Pads heavy; plantar pads 6 ; 
palmar pads 5. Tipg of digits heavily lobular, specially in hind-feet, 
suggesting adaptation to arboreal habit. 

Mammae (in 2 ~~): Th. 2+ abd. 2=8. 
Skull (PI. VII, Figs. 1-6 and Table 1k).-The skull, as studied in" 5 

adults (2 d'&', 3~~) is moderately large (occipitonasal length 36·5-
39'7 mm mean 37·6 mm.) and rather well built. The frontal and parietal 
r:dges arc well developed; the bullae are comparatively small, being 4·5-
4'9 mm. (mean 4·7 mm.) long, or 12·2-12'9% (mean 12·5%) of occipito
nasal length. The upper incisors are short and strongly built as in Rattus 
raltus bullocki Roon., and .ha ve the front surface orange; they are bent 
backwards (opisthodont). The lower incisors are long, delicate and 
'with sharp edges. The mandibular knob at the base of the incisors is 
moderately well developed-rather more so than in Bandicota benga
lensis and Rattus r. bullocki, and distinctly less than in Rattus manipulus, 
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H abitat.-R. mentosus occurs as a rule in the vicinity of streams 
in evergreen jungle; an evidently exceptional individual wa.s found in 
tall dry grass on a hill-slope about 20 miles away from the nearest 
jungle. (Also see Roonwal, 1949c, pp. 103-105.) 

Disttibution (Text-fig. 6).-E. Assam, e.g, Manipur,. Naga Hills, 
Sadiya Frontier Tract, and the Mishmi Hills; and Upper Burma, e.g., 
Upper Chindwin, Chin Hills and Myitkina Districts, including the Adung 
and Nam Nat Valleys (Wroughton, 1916; Carter, 1943; Ellerman, 1947, 
all Ope cit.). Upto about 5,000 feet altitude. The present is evidently the 
firJt record from Manipur. 

N 

-- -M--

• LOCAl-' TIES WH£RE RATTUS "'ENTOSUS 

HAS BEEN FOUND. 

-_ .... INTE.f?N4TIOUAL BOUNDARY. 

TEXT-FIG 6.-Map of Assam and Burma, showing the range of distribution (shaded 
portion) of Rattus mentostts Th. Also add: " Mode Forest (Mansi)" and "Na.m Nat 
Valley", both in Upper Burma. 

30. Hadromys humei (Thomas). 

(The Manipur Bush Mouse.) 

(PI. VIII.) 

1886 (January). Mus humei, Thomas, Ann. Mag. nat. Bist. (5) XVII, p. 84. 
(Type-locality: Moirang, Manipur, Assa.m.) Preliminary diagnosis. 

1886 (January 19th). Mus humei, Thomas, Proc. %001. Soc. London, p. 63, 
pl. V. Fuller diagnosis. 

1891. Mus humei, Blanford, Fauna Brit. India, Mamm., pt. 2, p. 421. 

1891. MU8 humei, Sclater, Oata1. Mamm.lndian Mus. Oalcutta, pt. 2, p. 70. 
1911. Hadromys humei, Thomas, J. Bombay nat. Hiat. So.;. XX (4), p.999. 

D2 
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1920. Hadromys humei, Wroughton, J. Bombay nat. Hist. Soc. XXVI. (4:), 
p.964. 

1926. Hadromys humei, Hinton and Lindsay, J. Bombay nat. HiBt. Soc. XXXI 
(2), p.22. (One ~, Angarakhata, N. Kamrup, Assam, 300 ft.) 

1941. Hadromys humei, Ellerman, Fam. and Genera Living Rodents II, p.127. 
1947. Hadromys humei, Ellerman, Ann. Mag. nat. HiBt. (11) XIII, p. 204. 

(" Bishampur, Manipur. ") . 
1947. Hadromys humei humei, Ellerman, J. Mammal. XXVIII, p. 370. 
1949. Hadromys humei, Roonwal, Trans. nation. In8t. Sci. India. III, p. 105. 

Material.-7 adults were obtained during end-July to mid-December 
1945 from central Manipur-2&,&, off milestone 117, i.e., about 16 miles 
north of Imphal on Dima pur Road, ca. 3,500 ft.; and 5 (4&, ~, 1 ~), 
off milestones 34, on Imphal-Tamu Road, ca, 4,000 ft. Of these, 6 were 
preserved, e.g., Z. S. I. Registered Nos. 11,112-11,117 and 11,132. 

Size, colour, etc.-6 adult males gave the following lengths (in mm.): 
Head-and-body 92-140 (mean 123·5); tail 121-135 (mean 128·4); 
hind-foot 24-27 (mean 25·5); ear 15-19 (mean 17'3). Considered as 
percentages of the head-and-body length, these measurements are: 
Tail 96-118%, once 136% (mean 108%); hind-foot 18-26% (mean 
21·1 %). 

The colour agrees closely with the original description of Thomas 
(1886). . The following additional notes are based on either living ot 
freshly killed specimens: Dorsum dark salt-and-pepper coloured, 
with rusty red tinge especially on the rump. Venter dirty white, tinged 
with buff here and there but especially so at the sides of the lower throat 
and on the thighs. Hands and feet (Pl. VIII, Figs. 8-11). buff coloured; 
unusually hairy above. Palm dirty pink, with 5 pads; soles of fe3t 
dark pinkish smoky, with 6 pads. Tail dark horny black above, dirty 
pale pinkish below. Ears (PI. VIII, Fig. 12) pinkish smoky; very hairy, 
even inner sides having numerous short brown and chestnut hair in the 
upper half of pinna. 

The mammary formula in one ~ was: Th. 2+abd. 2=8. 
The eyes are small, the horizontal and vertical lengths being about 

4·5 X 2·8 mm., or 3·4% X 2·1 % of head-and-body length. The anus lies 
on a prominent papilla, about 4 mm. high, at the base of the tail (Text
figs. 7 a, b). 

TEXT-FlO 7.-HadromY8 humei (Th.). 
. Base of tail to. show the anal papilla in adult c1 from Imphal Valley, Manipur, Assam, 

ca. 3,500 ft., 18 Decem·ber 1945. 
(a) Ventral view. (b) Side view. 
a ; anus; p., anal papilla; t., tail. 
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Skull (PI. VIII, Figs. 1-7 ; and Table ll).-The skull agrees with thr 
accounts of Thoma" (1886) and Ellerman (1947a, d). The uppee 
incisors are strong, well built and bent backwards (opisthodont). Some 
of the measurements (in mm.) are as follows: Occipitonasal length 
30·8-32·3 (mean 31'8); palatal length 13·2-13·6 (mean 13·5), or 
42-43% of occipitonasal length; length of anterior palatine foramina 
5·7, or 17·6-18'5% of occipitonasal length; length of tympanic 
bullae 4·5-5·1 (mean 4·9), or about 15·7% of occ·pitonasal length, or 
16·8% of condylopasallength. 

Habitat.-Hadromys humei is commonly found in oak parkland; an 
odd specimen was trapped in oak scrub. (A.Iso see Roonwal, 1949 c.) 

Distribution.-N Oi thern and eastern Assam, upto about 4,000 ft. 

This rare and interesting rata ppears to ha ve a very restricted dis-
-tribution. Mter the first few examples obtained on 23 March 1881 
(Thomas 1886) from Moirang in Manipur, the only other specimen ob
tained until recent years was a ~ from Angarakhata (N. Kamrup, Assam, 
300 ft.) reported by Hinton and Lindsay (1926, Ope cit.). Ellerman 
(1947a, d) reports on a recent collection from "Bishampur" 
[=Bishenpur], Manipur; while the present series was obtained in 1945 
from central Manipur. 

Leggada nagarum Thomls. 

Th~ following are the available Teferences on L. nagarum Th. :-

1921. Leggada nagarum O. Thomas, J. Bombay nat. Hist. Soc. XXVII, p. 597. 
(Type-locality: Golaghat, 300 ft., Sibsagar District, Assam.) 

1926. Leggada nagarum, Hinton and Lindsay, J. Bombay nat. Hist. Soc. XXXI, 
p.399. 

1931. Leggada nagarum, Fry, J. Bombay nat. Hist. Soc. XXXIV, p. 918. 

1941. Mus nagarum, Ellerman, Fam. &: Genera Living Rodents II, p. 250. 

1947. Mus cervicolor nagarum, Ellerman, J. Mammal. XXVIII, p. 384. 

31. Leggada nagarum imphalensis Roonwal. 

(The Manipur Jungle Mouse.) 

(PI. I, Fig. 2 ; and PI. IX.) 

1948. Leggada nagarum imphalensis, Roonwal, Proc. nation. In-st. Sci Indt·a 
XIV, p. 386. TypE\-locality: About 16 miles N. of Impltal on 
Dimapur Road, Manipur, Assam, ca. 3,500 ft. 

1949. Leggada nagarum imphalensis, Roonwal, Trans. nation. lnst. Sci. lndi 
III (2), p. 107. 

A brief, preliminary description was given in Roonwal (1948, p.38)6, 
and a fuller one is now provided. 
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Material.-l'> adults (4~~, 1 unsexed) were collected by Major M. L. 
Roonwal from Central Manipur (Assam) and W Burma as follows :
(i) 4~~ (Z. S. I. Registered Nos. 11,119, 11,120, 11,122, 11,123), 16-17 
miles north of Imphal on Dima pur Road, ca. 3,500 ft., 26 July to 
5 October 1945. (ii) 1 unsexed (No. 11,121), from Kalewa on R. Chindwin, 
Kabaw Valley, W. Burma, ca. 360 ft., July 1945. 

Diagnosis. 

Oolour.-Dorsum: Grizzled dark mummy brown, becoming paler 
and more tawny at the sides, especially so in the anterior half. Hair: 
~laty-based for about -ird the length, then rufous and finally lliack at 
the tip; the longer hair3 entirely black-tipped, without any rufous. 
Rump hairs: Under-fur 5-7 mm. long; long hairs 7-9 mm: long. 
Venter: Silvery grey; fur slaty-based with white tips, on th oa~ and 
chin white to the bases. Ears dark brown. Tail: Covered with 
numerous hort (about 0·5-1 mm. long) fine stiff hairs. Tail hairs abovd 
dark b.rown with pale rufous tips; below white, except about a centi
metre at the tip where they are as on the upper ~ide. Scale rings 20-26 
to the centimetre, being more numerous towards the two ends and lEss 
numerous in the m:ddle. Hands and feet: Dull pinkish white with 
pale grey-brown tinge. 

The Kalewa specimen is much paler than the others all over and 
has the hands and feet silvery white. In three specimens of L. n. nagarum 
examined (vide Table 4b), the colour of the dorsum is much warmer and 
has less grey than i~ the case in imphalensis; the venter shows no 
diffErence. 

Size, etc.-5 adults gave the following measurements, 'in mm. :
Length of head-and-body 85-91 (mean 87·8) ;. tail 56-64 (mean 60) ; 
hind-foo'·, 15-17 ; ear 12-13. The tail is 63-72% (mean 68·4%) of 
nead-and-body. 

In typical nagarum, whose measurEments are given below, the head 
and body is distinctly shorter, and the tail longer both actually and 
proportionately :-

(a) Type-specimen for Gola-
ghat, Upper Assam 
(Thomas, 1921). 

(b) Avorage of several speci
mens (Fry, 1931). 

(c) Three specimens (10', 2~~) 
from Jaintia Rills and 
Gheerapunji, Assam, 
in collection of Bombay 
Nat. Rist. Soc. 

H.-&-B. 

76 mm. 

75·5 mm. 

72-81 mm. 

Tail 

77 mm. 

62 mm. 

63.70 mm. 

Tail as % of 
H.-&-B. 

101% 

82% 

82-90% 

The mrmmary formula jn 2~~ of L. n.7"mphalensis is: Th. 3+abd. 
2==10. 



1949·1 M. L. ROONWAL: Fauna of lJtJanipur 6tate.- III. 55 

S.{:ull (PI. IX and Table 4).-Similar to that 0f L. n. nagal'um. 
but differs in the following points: (i) Anterior margin of zy omatic 
plate straight ins~ead of conexI Margin convex in three examples of 
L. n. nagarum (in colI. of Bombay Nat. Rist. Soc.) examined, but in one 
No. M4304) only slightly so. (ii) Upper incisors slightly proodont 

rather than orthodont, with front surface orange coloured. Lower 
incisors very pale orange infront.. (iii) skull slightly larger (mean 
greatest length 21·4 mm. vs. 21 mm.). (iv) Nasals much longer, 
8·4-9·1 mm. (mean 8·7 ) VS. 7·6-8·2 mm. (mean 7·8). Measurements 
(in mm.) : greatest length 20·6-22·3 (mean 21'4); condylobasallength 
19·7-21·8 (mean 20·6); greatest zygomatic width 10·0-10·6 (mean 
10'3) ; length of nasals 8,4-9,1 (mean 8·7) ; length of muzzle 4·5-5·0 
(mean 4'9) ; breadth across front basal edges of upper molars 3·4-' 3·7 
(mean 3·5) ; total length of upper molars on crowns 3,5-3·8 (mean 3'7) ; 
cranial width 9·6-10·2 (mean 9'9) ; length of anterior palatine foramina 
4 ,8-5·6 (mean 5,2). 

Types.-Deposited in the Zoological Survey of India Collections. 
Holotype (PI. I, Fig. 2; and PI. IX) : Z. S. I. Registered No. 11,120. 
Original Collector's No. FL2j26-7-45. Adult ~ (stuffed skin and 
separate, skull), from 16 miles north of Imphal on Dimapur Road, about 
3,500 feet altitude, Manipur, E. Assam. Collected on 26 July 1 45 by 
Major M. L. Roonwal. Body-measurements, in mm., a e as follows: 
Head-and-body 86 ; tail 59 (or 68'6% of head-and-body) ; hind-foot 15 ; 
ear 13. The skull-parts (PI. IX) measure as follows (in mm.), the figures 
within brackets being the percentages in terms of the occipitonasal 
length: Greatest length 20·6; condylobasal length 19'7; occipitonasal 
length 21'4; greatest zygomatic width 10·0; least interorbital width 
3·7 ; cranial width 9·6; occipital width 8·8; median dep I h of occiput 
ca. 5·5 ; post-molar length 9·6 ; auditory length 5·7 ; length of tympanic 
Bulla 3·8 (18·1 %) ; length of nasals 8·4 (39,3%); greatest combined width 
of nasals 2·7 ; length of muzzle 4·5 (21 %) ; l~ngth of diastema 6·2 (29%) ; 
length of anterior palatine foramina 5·0 ; greatest combined br€ adth of 
anterior palatine foramina 1'7; total length of upper molar crowns 
3'6; breadth across front ba al edges of upper molars 3·5. The upper 
incisors are slightly proodont and are oran~ e-coloured on the whole of 
the front surface. 

Paratypes.-All stuffed skins of adult ~~, with separate skulls; 
collected from the type-locality. Z. S. I. Registered Nos. 11,119, 11,222 
and 11,123. 

Distribut '0 Ylt.-Central Manipur, Assam, ca. 3,500 ft. ; also Kalewa 
in Kabaw Vall~y, W Burma, 360 ft. This is east of the range of L. n. 
nag(1rum which covers practically the whole of eastern Assam, including 
the Sibsagar and Kamrup Districts and the J aintia, Khashi and Mishmi 
Hills (vide. Thomas, 1921 ; Hinton and Lindsay, 1926 ; Fry, 1931). 

Habitat.-Trapped near streams in river:ne scrub ~,nd riv(rine meadow 
with no tall trees (tre'e canopy entirely open), short to medium grass 
(shrub canopy half to fully open), and with ground canopy half-covered; 
soil moist to water-logged. (.£tlso see Roonwal, 1949c, p. 107.) 



egistered 
Number Collector's 

(Z.S.I. or Number. Sex. 
B .N.H.S.) 

----
11,121 

11,119 ItLl/26-7-45 ~ 
11,120 FL2/26-7-45 ~ Ho}otype) 
11,122 lUl/5-10-45 ~ 
11,122 R2/8-10-45 

, 
~ 

M4,302 885 c1 

M4,303 928 ~ 

M4,304 489 ~ 

Type 260 c1 
(Measu-

re-
ments 
ofO. 
Thomas, 
1921.) 

TABLE 4(a-l). 

Skull-measurements (in mm,), etc. of Leggada nagarum adults. 
I . 

Breadth 
Age. Condylo- Greatest across Length of 

(State of Date of Greatest zygo- Length Length front upper Cranial 
wear of collection. Locality. length. basal matic of of basal molars width. 
molars), length. width. nasals. muzzle·. edges of on 

upper crowns. 
molars. 

(a) Leggada nagarum imphalensis Roonwal. (In colla of Zool. Surv. India; collected in 1945 by Major M. L. RoonwaJ.) 

Not worn July 
out. 

Kalewa .. .. 10·2 8'4 4·8 3~4 3·8 . . 
Much 26 July 

worn out 
Near 22·3 21'8 

Imphal. 
.. 9'1 5·5 3·7 3·8 10·2 

Not worn 26 July 
out. I 

Half 5 Oct. 

Ditto. 20·6 19·7 10'0 8'4 4'5 3·5 '3'6 9·6 

Ditto. 21,.0 20'2 10'6 .. 4·7 3·4 3'6 10·0 
worn out 

Half ~ 8 Oct. 
worn out 

Ditto. 21·6 20"7 •• I 8·7 5'0 3·4 3·5 9'6 

Mean : 21·4 20'6 10·3 8·7 4'9 3·5 3'7 g.g 

(b) Leggadanagarum f!4Uarum Th. (3 in coli. of Bombay Nat. Hist. Soc.; collected in 1920 by H. W. Wells.) 

Half worn 5 Aug. Shang- 21'0 20·7 10'5 8·2 .. .. .. .. 
out pung, 

Jaintia 
H 1 I I s, 
Assam, 
4,000 ft. 

Partly 10 Aug. Ditto. 20·6 20'9 
worn out 

.. 7·7 .. .. . . . . 

Not worn 21 Apr. Cheera- .. .. 
out punji, 

.. 7'6 .. 3·5 3·6 . . 
Assam. .. 12 Feb. Golaghat, 

Assam. 
21'5 20'6 10·3 8'0 .. . . 4·0 10·3 

Mean: 21 20·" 10-" 7-9 .. .. 9·8 . . 
• Lellgth of muzzle Is the distance from front margin of' premaxilla to lower corner of' zygoDJatJc piate. ~ 

Length of 
anterior 
palatine 

foramina. 

5·2 

5'6 

5'0 

4·8 

.. 

5·2 

.. 

.. 

. . 
4'9 

.. 

Upper 
incisors. 

Slightly 
proodont 
Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ortho-
dont. 
(Front 
orange at 
base 
only.) 
Ditto. 
(Front 
surface 
orange.) . . 

.. 

----
. -

,...., 



1949.] M. L. ROONWAL: Fauna of Manipur State.-III. 57 

Oomparison~.-The following differences would separate the two 
subspecies of Leggada nagarum :-

L. n. nagarum Thomas. 

1. Size.-Head-and:body shorter (72-81, 
mean about 75·5 mm.). Tail much 
longer both absolutely (62-77, mean 
62 mm.) and proportionately (82-
101 %, mean about 89·7% of H.
&-B.). 

~ Oolour.-Dorsum warmer, with less grey. 

3. Skull.-8maller (greatest length about 
20-6.21'5, mean 21 mm.). Nasals 
much shorter (7·6-8·2, mean 7·9 mm.). 
Anterior margin of zygomatic plate 
markedly or slightly convex, not 
straight. Upper incisors orthodont. 

L. n. imphalensis Roonwal. 

L Size.-Head-and-body longer (85-91, 
mean 87·8 mm.). Tail much shorter 
both absolutely (56-64, mean 60 
mm.) and proportionately (63-72%, 
mean 68'4% of H.-&-B.). 

2. Oolour.-Dorsum colder and darker, 
with more grey. 

3. Skull.-Larger (greatest length 20·6-
22·3, mean 21·4 mm.). Nasals 
much longer (8~4-9'1, mean 8'7 
mm.). Anterior" margin of zygo
matic plate straight. Upper inci
sors proodont. 

L. n. imphalensis would also a ppear to be close to Mus cermcolor 
nitidulus Bly. (as understood by Ellerman, 1947d, p. 384). But speci
mens of ' Mus nitidulus ' Bly., as listed by Sclater (1891, p. 76 ; wrongly 
spelt as nitulidus), and now present in the Zoological Survey of India 
Collections, are markedly different. The tail length is usually above 100% 
of head-and-body ; and in the two skulls examined, the anterior margin 
of the zygomatic plate is slightly convex, while the upper incisors are 
orthodont. On. the whole, it would appear that Leggada nagarum 
imphalensis might be entitled to specific rank, but for the present I 
prefer to retain it as a subspecies of L. naga1·um. 

32. Mus musculus ?musculus Linnaeus. 

1758. MU8 musculu8, Linnaeus, Syst. Nat. (lOth ed.) I, p. 62. (Type-locality: 
Upsala, Sweden.) -

1941. MU8 musculus mU8culus, Ellerman, Fam. &: Gen. Li'ving Rodents II, 
p. 243. 

1949. Mus musculus mU8culus, Roonwal, Trans. nation. Inst. Sci. India. III, 
p. 107. " 

Mate-rial.-l adult ~ (Z.S.I. Registered No. 11,124), obtained on 
22 October 1945 in oak, scrub, about 16 miles north of Imphal on 
Dimapur Road, Manipur, Assam, ca. 3,500 ft. 

Size, colour, etc.-Head-and-body 71 mm.; tail 78 mm. ; hind-foot 
16 mm. ; ear 11 mm. The colour of the dorsum is similar to M. m. 
homoourus, but more grey; the ventrum is pure grey. The skull 
measures thus (in mm.): Greatest length 19·2; condylobasal length 
18·5; greatest zygomatic width 10·6; length of nasals 7·6 ; length of 
muzzle 4·6; breadth across front basal edges of upper molars 3·5 ; 
length of upper molars on crowns 3·5; cranial width 9·6 ; length of 
anterior palatine foramina 4·5. 
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33. Mus musculus homoourus Hodgson. 

1845. Mus d'ltbius Hodgson, Ann. Mag. nat. Hist. XV, p. 268, line 34. (Type
locality: Central Nepal, Himalayas.) Preoccupied by M. dubiu8 
Fischer, Syn. Mamm., 1829, p. 326, a S. American species. 

1845. Mus homoourus Hodgson, Ann. Mag. nat. Hist. XV, p. 268, line 38. 
(Type-locality: Central Nepa] , Himalayas.) 

1941. Mus musculus llOmO'ltrUS Ellerman, Fam. & Genera Living Rodent8 
II, p. 245. 

1947. Mus musculus homoourus, Ellerman, J . Mammal. XXVIII, p. 386. 
'" 1949. Mus musculus homoourus, Roonwal, Trans. nation. Inst. Sci India 

III, p. 108. 

Material.-1 adult ~ (Z.S.l .. Registered No. 11,125), obtained on 
24 September 1945 in a hut in army camp about 16 miles north of 
Imphal on Dim pur Road, Manipur, Assam, ca. 3,500 ft. 

Size, colour, etc.-Head-and-body 80 mm. ; tail 71 mm.; hind-foot 
14 mm. ; ear 11 mm. The dorsum is dark, grizled and tinged with 
fawn, especially infront of the ears, at the base of t~e tail, and at the 
sides; the fur is slaty-based, tipped with fawn or brown. The venter is 
similar to dorsum but more grey. The skull measures thus (in mm.) : 
Greatest length 20·4; condylobasal length 19'8; greatest zygomatic 
width 10·7 ; length of nasals 7·6 ; length of muzzle 3·8 ; breadth across 
front basal edges of upper molars 3·5 ; length of upper molars on crowns 
3·5 ; cranial width 9·6 ; length of anterior palatine foramina 4·9. 

FAMILY (iii) HYSTRICIDAE (Porcupines). 

34. Hystrix hodgsonii subcri.:.tatus Swinhoe. 

(The Crestless South Chinese Porcupine.) 

1870. Hystrix subcristata Swinhoe, Proc. zool. Soc. London, p. 638. (Type
locality: " Swat ow (province K wangtung) and at Foochow (province 
Fokien) ", S. China.) 

1940. Hystrix su~cristatus subcristatus (also H. klossi klossi Th. and - H. le. 
millsi Th.), Ellerman, Fam. &, Gen. Living Rodents I, p. 218. 

1947. Hystrix hodgsoni subcristatus, Ellerman, J. Mammal. XXVIII, p. 251. 
1949. Hystrix (Acanthion) hodgsonU, Roonwal, Tra1!8. nation. Inst. Sci. 

India III, p. 108. 

Material.-One s..ubadult ~ (Z.S.I. Registered No. 11,349) collected 
on 29 November 1945 (shot at night while crossing the road) near mile
stone 115, about 18 miles north of lmphal on Dimapur Road, Manipur, 
ca. 3,500 ft. 

Size, colour, etc.-Head-and-body 555 -mm. ; tail 120 mm. ; hind-foot 
85 mm. ; ear 37 mm. The main quills have a comparatively narrow, 
dark band and a much longer terminal white area; the thinner, long 
hair-like quills are wholely white. The skull is with the upper and 
lower Ms just erupting. It measures· as follows (in mm.): Greatest 
length 121 ; co~dylobasal length 117 ; occipitonasal length 119 ; greatest 
zygomatic width 64·3 ; least interorbital width 49·3 ; post-molar length 
49·7 ; length of nasals 66·2; c~mbined width of nasals 37·3 ; length of 
frontal in middle line 30; palatal length 55; length. of diastema 32 ; 
length of tympanic bulla 17·2 ; D}andibular length 75·5. 
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Distribution.-Naga Hills (Assam), S. Burma and S. China (Ellerman, 
947c). Manipur, E. Assam (present record). 

Order 6. UNGULATA. 

Family (i) CERVIDAE (Deer, etc.). 

35. Muntiacus muntjak (Zimm~rmann) (1subspecies). 

(The Rib-faced or Barking Deer.) 

1780. Oervus muntjak Zimmermann, Geog. Oesch. II, p. 131. (Type-locality :1) 

1891. Cervulus muntjak, Blanford, Fauna Brit. India, Mamm., pt. 2, p. 532. 

1920. Muntiacus (?spp.), Wroughton, J. Bombay nat. Hi~. Soc. XXVII (2) 
pp. 302-303. 

Matetial.-None . was pr.)cured inspite of many attempts, but 
several were heard barking. During the . period of observation (from 
July to December, 1945) at the" Kanglatongbi " Field Thphus Station, 
near Imphal, I heard them barking at night and in the early morning 
from November onward; they were very common in December, having 
evidently ·come down from the higher hills to the camp site in oak scrub 
at ca. 3,600 ft. altitude. The bark was a short, hoarse one, repeated' 
several times. 

III.-SUMMARY. 

1. The paper comprises a systematic report, with special reference 
to the family· Muridae (order Rodentia), upon a collection of mammals 
made in June to December 1945, by the writer and his associates, prin
cipally in central Manipur (Imphal Valley and the neighbouring foot
hills), and, to a lesser extent, in eastern Manipur (Imphal-Palel-Tamu 
Road) and in the Kabaw Valley, western Burma, right up to Kalewa on 
R. Chindwin. A small collection, made in February-March 1936 by a 
Zoological Survey of India Party in central and western (along Imphal
Silchar Road) Manipur and in the immediately adjoining portions of the 
N aga Hills, is also included. 

2. INSECTIVORA: The following species are dealt with :-Tupaiidae : 
Tupaia belangeri (Wagn:) (1subsp.). Talpidae: Talpa micrura Hodgs. 
Soricidae: Suncus caeruleus fulvocinereus (And.) ; S. griffithi (Horsf.); 
and S'Uncus sp. 

3. CHIROPTERA: Pteropodidae: Pteropous giganteus leucocephalus 
Hodgs. is' recorded from Manipur. 

4. CARNIVORA: The following species are dealt with: Felidae: 
Prionailurus bengalensis bengalensis (Kerr) ; Felis chaus (Guld.) (1subsp.) 
and Domestic Cat (Felis chaus type). Viverridae: Viverricula indica 
(Geoff.) (1subsp.). Herpestidae: Herpestes urva H"odgs. Canidae: Oanis 
aureus indicus Hodgs. 
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5. PRIMATES: The following monkeys were recorded: Cercopithecidae : 
Macaca mulatta mulatta (~imm.) and M. assamensis assamensis McOI. 
Some observations on live specimens of the latter species are men
tioned regarding the body-coloration and the hair-direction on the 
head; certain differences between the two above-mentioned species 
are also discussed. It was also noted that in a ~ of M. mulatta 
the menstrua] How lasted 3 days (from 3-5 November, 1945), and 
th~t during this period the blood discharge was moderate and 
there was no particular swelling or reddening of the hind-quarters. 

6. RODENTIA: Non-Muridae: The following species'were recorded: 
Sciuride: H ylopetes alboniger (Hodgs.); Oallosciurus erythrae'lj,s 
erythrogaster Bly. ; and Dremomys lokriah macmillani Th. & Wr. Hystri
cidae : H ytrix hodgsonii subcristatus Swine 

7. RODENTIA (contd.) : Muridae: The following species were recorded : 
Bandicota bengalensis (Gr. & Hardw.) ; B. bengalensis 1varius (Th.) ; Rattus 
rattus bullocki* Roon. ; R. r. ?khyensis Hint. ; R. rattus (?su~sp.) ; Rattus 
sp. ; R. manipulus manipulus* (Th.) '; R. m. kekrimus Roon. ; R. bowersii 
mackenziei* (Th.); R. niviventer niveventer* Hodgs. ; R. mentosus* Th. ; 
Hadromys humei* (Th.); Legadda nagarum impha,ensis* Roon.; Mus 
musculus ?muscul'Us Linn. ; and M. musculus homoourus Hodgs. Detailed 
skull-measurements are provided in most of the above cases. Skull
drawings are given for the majority of cases (marked with an asterisk*), 
either because no drawings were hitherto available in the literature or, 
if available, they were not suitable for systematic comparisons. In 
addition, skull-drawings of Rattus bowersii bowersii* (And.) are provided 
for comparison with that of R. b. mackenziei (Th.). Fuller diagnoses 
are given of the following three forms whose brief preliminarily diagnoses 
had appeared earlier (Roonwal, 1948) : Rattus rattus bullocki, R .. mani
pulus kekrimus and Leggada nagarum imphalensis. In R. rnanipulus 
manipulus the hind -foot is much longer, in proportion to the head -and
body length, in juveniles than in adults; among the latter, the propor
tionate length of the hind-foot steadily decreases with the increasing 
head-and-body length~ and the same applies to the tail length. 

8. _UNGULATA: Cervidae: Muntiacus muntjak (Zimm.) (?subsp.) was 
commonly heard barking in central Manipur, but no specimens were 
procured. 

9. The following are new distributional records from either Manipur or 
W. Burma (vide also Roonwal, 1948; 1949 a-c): INSECTIVORA: Talpa 
micrura Hodgs. Imphal Valley, central Manipur, ca. 3,500 ft. ; hitherto 
recorded in E. Himalayas only from higher altitudes. Suncus .caeruleus 
fulvocinereus (And.) and Suncus grijJithi (Horsf.), Imphal Valley, central 
Manipur, ca. 3,000-3,500 ft. and the Kabaw Valley, W. Burma, ca. 500 ft. 
CARNIVORA: Herpestes urva (Hodgs.), Manipur. PRIMATES: Macaca 
assamensis assamensis McC!.) Manipur. RODENTIA: Rattus nitid'Us ob
soletus Hint., Manipur. Rattus bowersii mackenziei (Th.), western hills 
of Manipur. Rattus niviventer niviventer Hodgs., S.-E. Manipitr, ca. 
4,000 ft. Rattus mentosus Th., central Manipur, ca. 2,600-3,500 ft. 
Leggada nagarum Th., central Manipur (3,500 ft.) and the Kabaw Valley, 
W. Burma (360 ft.)-this form is L. n. imphalensis Roonwal (1948). 
Hystricidae: Hytrix kodgsonii SUbC1"istatus Swin., central Manipur. 
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EXPLANATION OF PLATE I. 

Photographs of stuffed type-specimens of two Muridae, in dorsal view. 
FIG. I.-Rattus rattus bullocki Roonwal. X ca. fths. Holotype. Adult 

~, Z. S. I. Reg. No. 11,228, milestone 117, about 16 miles north of Imphul 
on Dimapur Road, Manipur, Assam, ca. 3,500 ft., 4 August 1945. 

FIG. 2.-Leggada nagarum impkalensis Roonwal. Holotype'. Adult 
~, Z. S. I. Reg. No. 11,120, milestone 117, about 16 miles north of Imphal 
on Dimapur Road, Manipur, Assam, ca. 3,500 ft., 26 July 1945. 
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EXPLANATION OF PLATE II. 

Rattus rattus bullocki (Roonwal). 

Lettering: D1-Ds, first to fifth digits. 
FIGS. 1 6.-Holotype. Adult~, Z. S. I. Reg. No. 11,228, milestone 

117, about 16 miles north of Imphal on Dimapur Road, Manipur, Assam, 
ca. 3,500 ft., 4 August 1945. 

FIG. I.-Dorsal view of skull. X ca. 2·6. 

FIG. 2.-Ventral view of skull. X ca. 2·6. 

FIG. 3.-Left side-veiw of skull. X ca. 2·6. 

FIG, 4.-0uter side-view of left mandible. X ca. 2·6. 

FIG. 5.-Upper molar crowns of right side, in surface view. X ca. 7·8. 
FIG. 6.-Lower molar crowns of right side, in surface view. X ca. 7·8. 
FIGS. 7-1 I.-Adult ~, Z. S. I. Reg. No. 11,210, "Kanglatongbi Area, " 

about 16 miles north of Imphal on Dimapnr Road, Manipur, Assam, 
·ca. 3,500 ft., 15 July 1945. 

FIG. 7.-Lower view of right hand. X ca. 2·1. Note the pattern of 
sulci on the digital and palmar pads. 

FIG. 8.-Side-view of mid-finger (Da) of right hand. X ca. 4·2. 
FIG. 9.-Lower view of right hind-foot. X ca. 2·1. Note the pattern 

of sulci on the digital and plantar pad~. 
FIG. IO.-Side-view of mid-toe (Da) of right hind-foot. ·X ca. 4-2. 
FIG. 11 -left ear. X ca. 2·1. 
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EXPLANATION OF PLATE III. 

Rattus manipulus manipulus (Thomas). 

Lettering: D1-Ds, first to fifth digits. 
FIGS. I-6.-Adult C!, Z. S. I. Reg. No. 11,311, below Modbung village, 

about 16 miles north of Imphal on . Dimapur Road, Manipur, Assam, 
ca. 3,500 ft., 3 December 1945. 

FIG. I.-Dorsal view of skull. X ca. 2·6. 

FIG. 2.-Ventral view of skull. X ca. 2·6. 
~"IG. 3.-Left side-view of skull. X ca. 2·6. 

FIG. 4.-0uter sid e-view of left mandible. >~ ca. 2·6. 
FIG. 5.-Upper molar crowns of right side, in surface view. X ca. 7 ·S. 
FIG. 6.-Lower molar crowns of right side, in surface view. X ca. 7 ·S. 
FIGS. 7-1I.-Adult C!, Z. S. I. Reg. No. 11,308, about 16 miles north 

of Imphal on Dimapur Road, Manipur, Assam, ca. 3,500 ft." 21 October 
1945. 

FIG. 7.-Lower view of right hand. X ca. 2·1. 

FIG. 8.-Side-view of mid-finger (Da) of right hand. X ca. 4·2. 
FIG./9.-Lower view of right hind-foot. X ca 2·1. 

FIG. lO.-Side-view of mid-toe (D2) of right hind-loot X ca& 2·1. 

FIG. II.-Left ear. X ca. 2·1: 
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EXPLANATION OF PLATE IV. 

Rattus bO'wersii bowersi·i (Anderson). Holotype. Adult~, Z. S. I. 
Reg. No. 10,078 Hotha, Kakhyan Hills, Yunnan, S. China. 

FIG. l.-Dorsal view of skull. X ca. 2·3. 
FIG. 2.-Ventral view of skull. X ca. 2·3. 

FIG. 3.-Left side-view of skull. X ca·. 2·3. 
FIG. 4.-0uter side-view of left mandible. X ca. 2·3. 

FIG. 5.-Upper molar crowns of right side, in surface view. X ca. 6·9. 
}"'IG. 6.- J. .. ower molar crowns of right side, in surface view. X ca. 6·9. 
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EXPLANATION OF PLATE V. 

Rattus bowersii mackenziei (Thomas). Adult c1, Z. S. I. Reg. No. 11,346 
Luanglong Khulen, about 63 miles west of Imphal on Silchar Road, 
Manipur, Assam, ca. 3,250 ft., 9 February 1936. 

FIG. I.-Dorsal view of skull. X ca. 2·4. 

FIG. 2.-Ventral view of skulL X ca. 2·4. 

FIG. 3.-Left side~view of skull. X ca. 2·4. 

FIG. 4.-0uter side-view of left mandible. X ca. 2-4. 
FIG. 5.-Upper molar crowns of right side, in surface view. X ca. 7'2. 
FIG. 6.-Lower molar crowns of right side, in surface view. X ca. 7·2. 
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EXPLANATION OF PLATE VI. 

Rattus nivivemer nivivemer (Hodgson). Adult~, z. S. I. Reg. No. 11,130, 
milestone 34, south-east of Imphal on Tamu Road, Manipur, Assam: 
ca. 4,000 ft., 11 September 1945. 

FIG. I.-Dorsal view of skull. X ca. 3·3. 

FIG. 2.-Ventral view of skull. X ca. 3·3. 

FIG. 3.-Left side-view of skull. X ca. 3·3. 

FIG. 4.-0uter side-view of left mandible. X ca. 3·3. 

FIG. 5.-Upper mol~r crowns of right side, in surface yiew. X ca.9·9 • 
FIG. 6.-Lower molar crowns of right side, in surface view. X ca. 9·9. 
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EXPLANATION OF PLATE VII. 

Rattus mentosus (Thomas). Manipur, Assam, ca. 3,500 ft. 
Lettering: D1-D5, first to fifth digits. 
FIGS. 1-6.-Adult ~, Z. S. I. Reg. No. 11,128, milestone 117, about 

16 miles north of Imphal on Dimapur Road, 3 August 1945. 
FIG. I.-Dorsal view of skull. X ca. 3. 
FIG. 2.-Ventral view of skull. X ca. 3. 
FIG. 3.-Left side-view of skull. X ca. 3. 
FIG. 4.-0uter side-view of left mandible. X ca. 3. 

FIG. 5.-Upper molar crowns of right side, in surface view. X ca. 9. 
FIG. 6.-Lower molar crowns of right side, in surface view. X ca. 9. 
FIGS. 7-10.-Adult J, Z. S. I. Reg. No. 11,131, about 17 miles north 

of Imphal on Dimapur Road, 25 December 1945. 
FIG. 7.-Lower view of right.hand. X ca. 2·5. 

FrG. 8.-Side-view of mid-finger (D3) of right hand. X ca. 5·1. 
FIG. 9.-Lower view of right hind-foot. X ca. 2·5. 

FIG. 10.-Side-view of mid-toe (D3) of right hind-foot. X ca. 5·1. 
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EXPLANATION OF PLATE VIII. 

Hadromgs kumei (Thomas). Adult ~, Z. S. I. Reg. No. 11,112, milestone 
34, south-east of Imphal on Tamu Road, Manipur, Assam, ca. 4,000 ft., 
17 September 1945. 

Lettering: D1-Ds, first to fifth digits. 
FIG. I.-Dorsal view of skull. X ca. 3. 
FIG. 2.-Ventral view of skull. X ca. 3. 
FIG. 3.-Left side-view of skull. X ca. 3. 

FIG. 4.-0uter side-view of left mandible. X ca. 3. 

FIG. 5.-A portion of the left side-view of skull (same as in Fig. 3), 
further enlarged to show the concave anterior margin of the zygomatic 
arch. X ca. 9. 

FIG. 6.-Upper molar crowns of right side, in surface view. X ca. 9. 

FIG. 7.-Lower molar crowns of right side, in surface view. X ca. 9. 

FIG. S.-Lower view of right hand. X ca. 2·4. 

FIG. 9.-Side-view of mid-finger (Da) of right hand. X ca. 4'8. 
FIG. 10.-Lower view of right hind-foot. X ca. 2·4. 

FIG. 11.-Side-view of mid-toe (Da) of right hind-foot. X ca. 4-8. 
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EXPLANATION OF PLATE IX. 

Leu.qada nag arum imphalensis Roonwal. Holotype. 'Adult ¥, 
Z. S. I. Reg. No. 11,120 (CoIl. No. FL2J26-7-45), milestone 117, about 16 
miles north of Imphal on Dimapur Road, Manipur, Assa.m, ca. 3.500 ft., 
26 July 1945. 

FIG. I.-Dorsal view of skull. X ca. 5·2. 

FIG. 2.-Ventral view of-slrull. X ca. 5·2. 

FIG. 3.-Left side-View of skull. X 00. 5·2. 
FIG. 4.-0uter side-view of left mandible. X ca, 5·2. 

FIG. 5.-Upper molar orowns of right side, in surface view. X 00'0 19'5. 
FIG. 6,-Lower molar orowns or right side, in surfaoe view. X ca. 19'5. 
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VARIATION IN SIZE AND WEIGHT IN FIVE SPECIES OF 
HOUSE-RATS (RODENTIA: MURIDJE), .IN RANGOON, BURMA. 

By J. L. HARRTSON, M. Se., and H. C. WOODVILLE, M. Se., Institute Jo,,
Medical Research" K noJa Lumpur , Malaya. 

INTRODUCTION. 

The "average" length of the body-parts is frequently used as a 
specific or sub specific character. Yet, the average or mean lengths of 
most animals are rarely known with accuracy. Ta.ke, for example, the 
following key for the bandicoots, condensed fo:r;m "'~roughton (1919) :-

Size larger, head and body more than 250 mm ; mammae 
3+3=12 .. . Bandicota. 

Size smaller, head and body at most 22~ mm.-
Mammae 16 to 18 Gunomys. 
Mammae 2+2=8 l'lesokia. 

~at, then, is our specinlen No. 23.7.11 of length 190 mm., mammre 
14; or No.6. 23. 10 of length 240 mm~, mammre 17; or No.4. 1. 11, a. 
of length 270 nInl. 1 Clearly, there is neecl for more info:r;nlation about 
the range of variation of our commonest animals-variation both of 
individuals in the same population and of comnlunities in different dis
tricts. Huxley (1940, p. 39) points out the importance of measurenlents 
of a fe~ cha.racters on a reasonably ]ong 8erjes of aninlals. 

In Rangcon, during 1945, rat control nle~sures gave us the opportu
nity of examining some thousands of hodies of rats of five species. Some 
standard measurements were niade and the statistical results aJ;e given 
here. 

Summarizing such results presenta a difficulty. The "average" 
so often quoteil, nlay imply arithmetic or geometrical mean, \ mode 
~edian, or more doubtful statistics. The" range ", which is even nlore 
often used, depends so much on the nunlber of specinlens examined and 
the chance occurrence of extremes that it is of little value and may indeed 
mislead. The arithmetic Dlean with the standard deviation is the best· 
way of expressing results which a,re distributed normal1y, and it is the 
method suggested by I£uxley, but is not suitable for skew distributions, 
and most of our results show marked negative skewness. The method 
adopted, therefore, has been to give the arithmetic mean, the :range 
and an abbreviated frequency table showing the percentage of measure
ments in each group to the nea.rest one per cent.* indicates that observa.
tions occured in that group, but with a frequency of less than 0·5%. 

Our thanks are due to Capt. R. A. Davis, M. Sc., to U Myo Khin, 
B. Sc., and to Maung Ga]e, B. Sc., for their help in the routine examina
tion of these rats. 
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OnSERV ATIO:SS. 

The follo"'ing nleasurements were recorded :-(1) Length of head
and-body (in mm.) measured from the tip of the nose to the anus. 
(2) Length of tail (in rom.), mea,sured with the tail in line with the body, 
from the anus to the tip, excluding hairs. This is eXPfessed here as a 
percentage of the head-and-body length. (3) Length of hind 4 foot, ex
cluding claws (in mm.). (4) "r eight in grams. 

These are tabulated for all apparently adult rats (see below) in Tables 
2 to 7, witile the mean values for the meDlbers of t.he youngest litter which 
had been obtained for each species are given in Table 1. Such litters 
were newly born or a few hOllrs old. The sexes have been tabulated 
separate1y 'where a sufficient nUlnher of specimens were available. 

The species of rats dealt with, together with some additional observa
tions on each, are summarized below. The nomenclature is as given in 
E1lerman (1941; 1947). 

1. Bandicota bengaleDsis (Gra.y and Hatdwicke). 

Syn.-N e80cia bengalensis of Blanford and Gunomys bengaleMi& of Wroughton. 

This species was one of the most abundant. The number of mamn!re 
recorded was variable and' frequently asymmetrical. The frequency 
of the various totals in 281 females examined were :-

No. of mammae 
Frequencies 

12 13 14 15 16 17 18 19 20 
3 2 10 33 96 68 44 21 4 

The number of embryos in 33 visibly pregnant females varied from 2 to 
13, with no marked mode. 

2. Rattus norvegiCU8 (Berkenhout). 

This species ",-as of linlited distribution and less than 100 adults were 
examined. The manlmary fo~nlula was uniformly 3+3-:-12. In 9 
visibly p~egnant females the number of embryos varied from 3 to 9. 

3. Rattus rattus (Linne). 

The Rangoon form of this species appea~s to be allied to R. r. Icllyensi,s 
Hinton and R. 'I'. tiko8 Hinton. There appears to be a cline in this species 
fronl R. r. khyensis in the Chin Hills to R. r. ialorensis in Malaya (Cha8~n, 
1933). Of 154 specimens seen only 3 tended to~·a:r;ds the grey bellied 
cosnlopolition form, and two more showed a. da:r;k streak down the cent:w;e 
of the underside; the remainder we:r;e bright brown above and brilliant 
white be] ow. The number of mammre was variable. In 79 females, 
the frequencies were :-

Mammre 2+3=10 
Mamm19 11 
Mammm 3+3=12 

8 rats 
5 rats 
66 rats 

The number of enl.bryos in 15 visibly pregnant females varied from 
3 to 8. 
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4. Rattus exulan! concolor ·(Blyth). 

This was the commonest rat. The number of maUlmre was uniformly 
2+2=8. The nunlber of embryos in 62 visibly pregnant females varied 
thus :-

2 embryos in each of 4 rats 

3 em bryos in each of 17 rats 

4 embryos in each of 22 rats 

5 embryos in each of 14 rats 

6 embryos in each of 5 rats 

5. Mus musculus Linne. 

The number of nlanlmm was uniformly 3+2=10. Only 2 plegnant 
females were scen, each with 5 embryos. 

GENERAL REMARKS. 

" .A.pparently adult" is a ra.ther vague classification. In the absence 
of detailed investigation of the gonads, the fi.~al criterion used was that 
the length of the hind-foot should be less than 25 pel; cent. of the body
length. This rather arbitrary critel'ion seemed to work fairly well with 
Rattus spp., but not so well w'ith Bandicota in which the hind-feet are 
shorter in relation to the body. 

The numbers of rats on which Table 4 (tail-length) ~s founded are 
in each species less than those of other dimensions. This is due to the 
discaJ;ding of rats with damaged tails. If longeI; tails are more 1ikely 
to be damaged, the Table will be biased for shorter tails. The propor
tions of rats with danlaged tails in c1iffcJ;ent species throws some light 
on this, as will be seen from the following data regarding the percentage 
of specimens with damaged tails :-

Percentage o/specimens with damaged tails. 
~ ~ 

B. bengalensi8 18 10 

R. norvegicU8 21 17 

R. ratt'lJ,8 24 21 

R. e. concolor 13 12 

The three larger species show a decided increase of da.mage with tail 
length, but R. e. concolO'l', with a tail of great relative length (although 
small absolute length) upsets the se1:'ies. It is noticeable that 25% of 
specimens of R. norvegicus had tails as long as or longe~ than the body. 
In Europe, "tail shorter than the body" is a usua.l diagnostic char~cter 
of this species. Pe~haps this is an example of " Allen's rule" that the 
relative size of exposed portions of the body decreases with a decrease 
of mean temperature. 

Fuller statistics of the data presented here have been deposited in 
the Library of the University of London (Woodv.ille, 1947). 
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SUMAIARY. 

1. The measurements of the length of head-and-body, tail, hind-foot, 
\~nd weight of some thousands of house rats belonging to 5 species, killed 
in Rangoon in 1945, are su~rized. The species 'were: Bandioota 
bengalensis (G. & H). Rattus norvegicus (Berk.), R. rattus (L.), R. ex'ulans 
eoncolor (Bly.) and Mus musculus L. 

2. The frequency distributions of nleasurements are negatively 
skew; so the results are expressed as abbreviated frequency tables. 

3. Some notes are given on nUluber of mammm and embryos, and 
on the size of young at birth. 
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TABLE 1. 

Dimensions, etc. o.l new born rats (youngest litter seen). 

No. of No. of Head Tail as 
Species. litters individuals and %of H. Foot Weight 

seen. in each body H. & B. (mm.). (gm.). 
litter. (mm.). 

B. tJengalensis 3 7, 7, 11 47 49 18·7 5·8 

R. 1torvegicu8 2 5,6 52 34 8·8 5·6 

'OR. raltu8 5 4, 4, 4, 4, 5 45 34 8·2 4·0 

R.e~ concCJ1{)r 11 2-5 37 38 6-0 2·0 

M ,mu8c'Ul,,, 1 G 22 45 5·0 0·8 
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TABLE 2. 

Length of head-and-body, by 25 mm. groups. 

Length (mm.). B. bengalensis. R. norv. R. rat. R. e. concolor. M. muse 
~ ~ ~ ~ 

50-74 0 0 0 0 0 0 53 

75- 0 0 0 0 12 17 46 

100- 2 1 0 5 70 74 1 

125- 8 5 6 28 18 10 0 

150- 6 7 17 47 0 0 0 

175- 16 28 26 19 0 0 0 

200- 32 43 47 1 0 0 0 

225- 29 16 3 0 0 0 0 

250- • 5 0* 1 0 0 0 0 

275-299 • I 0 0 0 0 0 0 

--
Range • • 112--290 115--260 130--250 114--200 82--140 82--145 60--100 

Mean • • 207 202 190 158 113 109 77 

No. of specimens 391 336 98 154 414 493 80 

.See text. 

TABLE 3. 

Length of kead-and-body, in the smaller species, b'lJ 10 m,m. groups. 

Length (mm.). R. rattus. R. e. concolor. M. muse 

~ ~ 

60--69 0 0 0 17 

70- 0 0 0 49 

80- 0 3 3 20 

90- 0 9 14 13 

100- 0 24 30 1 

110- 3 35 36 0 

120- 5 21 15 0 

130- 9 7 2 0 

140--149 16 1 1 0 

150 and over 67 0 0 0 
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TABLE 4. 
Length of tail, given as percentage of kead-and-body. 

Percentage. B. bengalensis. R. norv. R. rat. R. e. concolor. M. mUSt 

a ~ cr ~ 

60-69 1 1 0 0 0 0 0 

70- 32 27 1 0 0 0 0 

80- 56 60 39- 0 0 0* 0 

90- 10 13 35 3 1 1 13 

100- 0 0 20 28 18 15 24 

110- 0 0 4 36 40 38 41 

120- 0 0 1 27 33 33 16 

130- 0 0 0 6 7 10 5 

140-149 • 0 0 0 0 1 2 0 
--

Range 68-96 6~-99 72-125 90-153 93--143 87--143 92--137 

Mean 82 83 95 lUi 117 119 113 

No. of specimens 319 303 80 121 8&9 435 75 
*See text. 

TABLE 5. 
Length of hindloot by 2 and 4 mm. gro?tps. 

Length (tnm.). B. bengalensis. R. norY. R. rat. R. e. concolor. M.Blus. 
. a ~ a ~ 

12-13 1 0 0 3 
0 0 0 0 

14-15 J 0 0 20 

16--17 '} 0 ~ 50 
0 0 0 0 

18-19 0 1 8 

20-21 ~ 10 13 11 
0 0- 0 1 

22-23 J 52 66 9 

24--25 , 33 19 0 

.1 2 1 2 3 
26-27 4 0* 0 

28-31 7 3 2 49 0 0 0 

32-35 15 30 13 44 0 0 0 

36-39 51 64 37 3 0 0 0 

40-43 25 3 41 0 0 0 0 

44-47 1 0 5 0 0 0 0 

Range 24--44 25-42 25-46 21-37 20--30 16-27 13-23 

Mean 37 36 38 31 23 23 17 

No. of specimens 391 336 98 154 414 493 80 
* See text. 
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TABLE 6. 

Body-weight by 50 and iOO gm. groups. 

Weight (gm.). B. bengalensis. R. norv. R. rat. R. e. concolor. M. muse 
~ ~ ~ ~ 

0-49 }10 9 85 91 100 
5 10 

50- 35 15 9 -0 

100- 1 55 0 0 0 
16 17 33 

150-199 J 5 0 0 0 

200-299 18 33 44 0 0 0 0 

300- 20 37 13 0 0 0 0 

400- 22 7 0 0 0 0 0 

500- 12 1 0 0 0 0 0 

600-699 3 0 0 0 0 0 0 

Range 40-650 55-560 42-375 40-190 12-71 15-71 8-27 

]lean 326 

No. of specimens 391 

279 

336 

214 

98 

TABLE 7. 

104 

154 

39 

414 

38 

493 

15 

80 

Body-weight, in the srnall species, by 5 and 10 gm. groups. 

Weight (gm.). R. e. concolor. M. mUB. 

~ ~ 

5-9 0 0 8 

10-14 ~ 
47 

3 3 
15-19 J 32 

20-24 • 
} 16 

8 
13 

25-29 • 5 

30-39 30 39 0 

40-49 36 36 0 

50-59 13 7 0 

60 and over 2 ( 0 





SYSTEMATIC POSITION OF THREE SPECIES OF PALlEMONID 
PRAWNS FROM THE PHILIPPINES AND CHINA. 

By KRISHNA KANT TIWARI, M.Sc., Zoological Survey of India, Calcutta. 

This short note deals with the systenlatic position of three species 
of pa1mnl0nid prawns, t",-o dm~~crihed by Blanco from the Philippines 
and one 1.y Yii'from Yunnan. Blanco's two speci{;s, Palaemon lu,zonen
sis and P. lagdaoensis, are referable to the genus Leander (De~m.), where
as Yii's P. yunnanensis is identical wit.h de Man's P. hendersvni. Thea" 
conclusions are elucidated in the following systematic accou~ts of the 
species. 

Leander luzonensis (Blanco). 

H)38. Palacmon luzonen8i8, Blanco, Philippine J. Sci .. LXVII, Pi'. 201-203, 
pI. i, figs. 1.11. 

Blanco, while giving the diagnostic features of Palaemon luzonensis, 
refers to the absence of a hepatic spine and the presence of a. branchios
tegal spine. His figure also shows only a bra.nchiostegal spine in the 
usual position. This species is, therefore, referable to the genus Leander 
(Deem.) as defined by Stimpson! (p. 40). Its estuarine habitat also 
lends support to its being a Leander. Unfortunately, J have not 6xamined 
any specimens of this species, but Blanco's description and figures, al
though not quite complete in certain detail~, are adequate for itR correct 
diagnosis. 

This species comes under the' Styliferus ' group of Leanders, since 
it possesses a dorsal crest on the rost:r;um 2• I ts closest allies appear to be 
L. annandeli Kemp3, L. tenuipes Henderson' and L. hastat1ls Aurivillius5, 

and in some respects it is an intermediate form between L. annandeli 
and the above mentiolled two species. From L. hastatus it differs in 
the presence of lesser number of teeth on the dorsal crest of the rostrum 
and in having four to five teet.h on the carapace, against one in hastatus. , 

L .. luzonensis differs from L. tenuipes in the following characters :-' 
1. Rostrum.-Rostrum appears to be some\yhat shorter than in 

L. tenuipe.~. The number of teeth on the carapace is larger (foUr to five) 
than in L. tenuipes (two to four). 

2. Eyes.-There is a well marked ocellus in the eye of L. luzon·ensis. 
Kemp (op. cit.) did not notice any visible ocellus in the case of L. tenuipes. 

1 Stimpson, W., Proc. Acad. Nat. Sci. Philadelphia, pp. 22-47 (1860'). 
i Kemp, S., Bee. Ind . .llfU8. XIII, pp. 203-231, pI. viii-x (1917,1. 
8 Kemp, S., ibid., pp. 211-213. 
'Henderson, J. R., Tran8. Linn. Soc., Zool. (2), V, p. 440, pl. xl, fig~ 14, )5, (1893); 

also Kemp, S., loco cit., pp. 206-210, pI. viii, fig. 1. 
8Aurivillius, C., Bihang till K. Sven8ka Vet.-Alr:ad. Handl. ~XIY ,fd. iv., no. 1, p. 27, 

pl. iv# figs. 3-6 (1898). 
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3. Antennule.-The lateral spine on the basal segment of the peduncle 
is well developed in L. luzonensis, while it is 'very:. inconspicuous' ~ 
L. tenuipes. The shorter branch of the flagellum IS unsegrnented m 
luzonensis whereas it is segment«/, in tenuipes. 

4. Second pair of peraeopods.-In the structure of the second paif 
of peraeopods, L. luzonensis appears to be more allied to oostatus, fot, 
in the latter, wgers are less than twice the lengtl1 of palm. The follow
ing are the proportions of various segments of second leg in L. luzonensis 
(after Blanco) and L. tenuipes (after Kemp) :-

Finger 

Carpus 

L. luzoneMUr. L. tefl,tLipea. 

1·75 times as long as palm About 2·0 times as long as palm 
in fema.les; a triBe longer in 
males. 

2·66 in merus 4·0 in meruts in ma.les; 3·2 in 
fema.les. 

5. Third, fourth and fiftk pairs of peraeopods.-Al! in L. ten1t~pes, the 
peraeopods are long and slender, the fifth bemg the longest. In ten
uipes the dactyli a,re very long and slender, being twice as long as the 
propodus and much longer than the combined length of carapace and 
rostrum in the fifth peraeopod. In L.luzonensis, on. the othe,: h~nd, the 
dactylus is only slightly longer than propodus and considerably shorter 
than the combined length of car~pace and rostrum. This condition of 
posterlor peraeopods resembles that in L. hastatus. In L. luzonensis, 
bowever,-these segnlents are more slender and somewhat longer. In L. 
,annandeli, the. third pair of peraeopods is normal, the ·fourth shows an 
jncrease in the1engt}l. of propodus and dactylus, and in the fifth both the 
propodus and dactylus are still longer and mo:r;e slender. This condi
tion of the posterior three pairs of peraeopods in L. luzonensis is, thus, 
intermediate between that in L. annan deli and L. tenu1·pes. 

6. Pleopods.--In L. tenuipes the pleopods are ye~y long, the first 
being one and a hu1f times as long as carapace. In L. luzonensis althouah 
the pleopods a.ppe.ar to be long, they are proportionat.ely shorter th~n 
in L. tenuipes. 

7 II Abdominal sornites.--It appears f~cm Blanco's figure (PI. I, fig. 1) 
that the pleura a:r;e rather ~hal1ow. The shape of the second abdominal 
somite appears to be Eomewha.t different. 

8. L. luzonens~~s, although very closely allied to L. tenuipes, possesses 
'certain distinctive features which justify its retention as a distinct species. 
The discovery of this species which serves as a connecting link between 
the Chinese L. annandeli and Indian L. tenuipes, is very interesting, for 
it demonst.rates ho\v a. form like L. tenuipes with peculial; propodites 
and dactyli of posterior three pairs of peraeopods, could be derived from 
norIrul.I ancestors. 

Distribution.-L. tenu1:pes is widely distributed along the West and 
East coast of India, and along the Burn\a Coast. L. luzonensis was 
recorded by Blanco from the estuarine waters of the Luzon Island in the 
Philippines. L. annandeli w~·s described by Kemp from Shanghai. 
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Leander lagdaoensis (Blanco). 

1939. Palaemon lagaaoen8i8, Blanco, PhiUppine J. l:Jci. LXIX, pp. 17, 168. 
pl. I, figs. 1-6. 

Blanco's Palaemon lagdaoensis is a Leander, for it possesses a branchio8-
tegaJ spine and inhabits estua.ries. In the dentition of the rostrum. and 
the structure of the second pair of peraeopods it appears to be closely 
allied to Leande'r concinnus (Dana) from Fiji Islands, and L. potitinga 
Ortmann from Brazil. In the absence of any specimen for examination 
and relying only on description and figures given by Blanco, I am 
unable to comment upon the specific identity of this species in relation 
to earlier known fornls. 

Palremon hendersoni deMan. 

1907. Palaemon (Parapalaemon ?) hender8oni, deMan, Tran8. Linn. Soc. ZooZ. 
(2), IX, p. 4-1:6, pI. xxxiii, figs. 66-68. 

1910. Bithyn'is (Parapalaemon) hender80ni, Rathbun, Bull. M·us. compo Zool. 
HarvQ,ra LII, p. 316, pl.. v, fig. 3. 

1913. Palaemon henaerson-i, Kemp, Ree. Ind. Mus. VIII, pp. 303 .. 305, pl. xix, 
figs. 19-23. 

1918. Palaemon hend,ersoni, Kemp, Ree. Ina. Mus. XIV, pp. 95, 96. 

1936. Palaemon Y'ltnnanenais, Yd, Bull. Fan Mem. [nat. Biol., Peiping VI, 
pp. 308-311, figs, 3, 4. 

The species described by Yii from the Yunnan Province in South 
-china agrees in almost all details with the description of Palaemon 
.-kendersoni deMan, redescribed by Kemp (1913) from Abor region in 
Assam. The only character in which Yii's examples differ from those 

'collected in the Abor country is the length of the dactylus whioh is a 
trifle longer than palm in the A,ssamese examples. In this character, 
however, the Chines~ exa:qlples appear to agree with those described by 
Rathbun from Gotkeik gorge, on the border of southern Shan States 
in B~, as also with deMan's original examples from Darjeeling. As 
. such differences are within the :tange of variation of a species, I am definite .. 
ly of the opinion that Yii's Palaemon yunnanensis ie refer9·ble to P. 
1umdersoni deMan. 

Distribution.-P. h.endersoni is reco:r;ded from DarJeeling (deM-an), 
Abor country in Assam (Kemp, 1913), YaVlnghwe State in Burma (Kemp, 
1918) and Gotkeik gorge on the border of North Shan States, Burma 
(Rathbun). Extension of its range to Yunnan district of China is very 
interesting from the zoo .. geographical point of view. In the un-named 

. collection of Palaemons in the Zoological Survey of India, there is a 
large series of specimens of this species from different localities in Burma, 
Assam, Bengal, Eastern Himalayas and the Satpura-Vindhya trend of 
mount&ills in Bihar, the United Provinces and the Centra" Provinces 
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The range of distribution of this species fits in with Hora'sl concept 
of the origin a,nd migra.tion of hill stream fish fauna of India. P. he'YJ,der
Boni is exclusively a hill-stream prawn, and its distribution is governed, 
in general, by factors alIecting the distribution of other aquatic animals 
inhabiting hill-streams. In the course of nly e~amination of a large 
number of exa,mples of this species from different localities in IIl:~a and ' 
B1l.l"ID.a, I have-.noticed interesting vari~tions in the form and dentition, 
of the rostrum. which appear to he correlated with variations in habitats 
and geographical distribution. 

1Hora. 8. L., P,oc. Nat. l'Mt. Sci. India X, pp. 423-434 (1944). 



ON HERMIT-CRABS (FAMILY PAGURIDAE) IN THE COLLEC
TION OF THE INDIAN MUSEUl\t1. 

By MISS S. KAMALA VENI, M.A., M .Sc., Zoological Survey of India, 
Oalcutta. 

This shoJ;t note deals with a small collection of the Hermit-crabs 
preserved in the collection of the Zoologica.l Survey of India. Besides 
descriptive notes on some known forms, one new genus based on the 
characters of a female, and, one new va.riety have been described. 

My very sincere thanks a.re due to Dr. S. L. Hora, Director, Zoological 
Survey of India, for placing the material at my disposal, to Dr. B. N. 
Chopra,- Deputy Fisheries Developlllent AdviseJ; to the Government 
of India, for his kindness in critically examining my material and check
ing my identifications, to D~. B. S. Chauhan, A.ssistant Superintendent, 
fOJ; ~is encouragement and help and. to Mr. K. K. Tiwari, A.ssistant Zoolo
gist, also for his Vv'illing help. 

Family P AGURIDAE. 

Sub .. family PAGURINAE· 

Paguro:psis typicus (Henderson). 

1888. Pagurop8i8 typicus, Henderson, Challenger Anom'ura, p. 99. 
1899. Chloenopaguru8 anderson;', Alcock, J ourn. As. Soc. Bengal LXVIII, 

p.115. 
1905. Pagurop8i8 typica, .t\.lcock, Ca.t. Indian Dec. Crust. Part II, p. 414. 
1943. Pagurop8is typica, Thompson, Sci. Rep. John Murray Exped. VII, No.5, 

p.414. 

The genus Pagu1·op.~i8, containing only one species, was desc~jbed by 
Henderson. Since then it has been revised by Alcock (op. cit.) and it 
range of distribution extended by Thompson (op. c·it.) to Zanziba~. 

After a critical examination 'of a 1arge series of this species preserved 
in the Zoological Survey of India, the fqllowing renlarks are a.dded to 
supplement the ~escriptions already published. 

Only.ill females and young males, the antennal acicle is shorter than 
the eye-stalks. In medium-sized males, the antennal acicle is as long 
as, and in very large-sized ma1es from Waltair, stout and distinctly longer 
than the eye-stalks. The size of the antenna I peduncle also varies with 
age. In females and young nlales it is only one-fourth as long as the 
antcnnular peduncln, in olde~ males half as long and in large-sized males 
it is three fourths as long as the antennular peduncle. 

The form and structure of the abdominal appendages of the nlales 
differ from those given in the ea-r1ier descriptions; the first t,vo segments 
of the abdomen carry a pair of llniranlous appendages each. The seg
'ments th.ree to five carry only one appendage, either on the right or on 
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the left side, but out of the 205 specimens examined, 163 carry it on the 
right side. These appendages according to Henderson (1888) and Alcock 
(1899) are uniramous, but on examining them under binoculars, I find 
them to be biramous (Text-fig. la), although the endopodite is rudimen
tary. T4e tail fan in the males is symnletrical but in the females the 
ramus ot the uropod on the side bearing pleopods is longer than on the 
other side (Text-fig. lb). 

TEXT-FIG. 1.-Pag'Uropsis typiCU8 Henderson. a. Pleopod of male: X 14; b. 
Uropod of female: X 62. 

In the rest of the characters the specimens agree with the. descrip
tions of Henderson and Alcock. 

Distribution.-Pag'Uropsis typicus has been recorded f:r;om the Phili
ppine Islands (Henderson), Gulf of Martban and Cape Comorin (Alcock) 
and Zanzibar (Thompson). The specimens from Waltair Coast examined 
by me come within this range. 

'Diogenes custos varll waltairensis, nov. 

The following description of this new variety of Diogenes custos is 
based on two examples collected at Waltair (Text-fig. 2d) : 

The carapace is almost as long as broad.. The cervical groove is 
deep; the portion anterio~ to it is octagonal, and the lateral sides are 
straight. The surface is irregularly ridged with ridges of various sizes. 
The posterior margins of the carapace are :r;ounded. The rostrum is 

,prominent extending up to the base of the eye-stalks and is slightly 
longer than the ophthalmic scales. The antenna I angles are prominent 
from where the frontal border of the carapace runs outw~rds and back .. 
wards and joins the sides. 
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The eye-stalks are long and slender, the cornea occupying one-fourth 
of.their length. They are a little more than half the length of the anterior 
bo~der of carapace and much shorter than the antennal and antennular 
pedunoles. Ophthalmic scales are well developed and lie closely applied 
to the rostrum 'and their margins are finely serrated. 

The antennular peduncles are glabrous and longer than the antennal 
peduncles. The antennal peduncles are hairy and the basal segment 
bears a stout spine on its outer anterior margin. The acicle, whose anteri
or margin is ciliate, is conspicuously bifurcate and its outer fork touches 
the base of the terminal peduncular segment. The ftagellum is as long 
as the median length of the carapace and is uniserially setose throughout 
its length. 

Chelipeds are dissimilar and unequal, the left being twice as long as 
the right. The former is slightly shorter and stouter than the legs and 
less hairy than the ri~ht chelipai. The right cheliped, unlike the other 
appendages, is neither spinose nor tuberculose. The merus of the left 
~heliped is high. Its lower and outer margins are finely serrate, and 
just below and parallel to the upper margin there is a row of rounded 
g~anules. Carpus is longer than broad, its lower half studded with low, 
small granules .interspersed with spines, which are less than those o~ 
the upper surface. Its upper half is granular and srinose, the upper 
edge possessing two ~ows of well defined spines. The movable finger 
is studded with rounded tubercles which form longitudinal rows on the 
upper margIn. 

Second and third pairs of legs a:r;e simila:r:, being longer than the left 
cheliped by about half their dactylus and the second pair slightly exceeds 
the thi~d pair. The upper, inner edges of merus and carpus of two pair8 
are beset with strong and forwardly directed spines. Their outer sur-" 
faces are uniformly granulose. The' g~anules are small and low. The 
dactyli are ridged and the two upper ridges are serrate, and bear two 
rows of silky hairs, one on the upper and the other on the lower border 
while the rest of the segments are destitute of hairs. 

The anterior region of the carapace and merus, are :r:eddish-pink, 
the carpus of the legs and the ca~pus apd the hand of the chelipeds are 
with violet patches, and the posterior three-fourths of propodus. and 
dactylus of the legs are violet in one of the specimens. The other speci
men is predominently creamy yellow but the upper sur.faces of the pro
podus and dactylus of the appendages are orange in colour. 

The two specimens are of the same size and measurements (in milli
metres) of one of them are given below :-

Greatest breadth of carapace 

Median length of carapace 

Length of eye-stalk (excluding cornea) 

Length of ant.ennular peduncle 

Length of antennal peduncle 

Anterior breadth of carapace 

11·2 

11·3 

3·1 

7·5 

6·s) 

5·2 
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The following table illustrates the differences between D. custos 
waltairensis and other known varieties: 

Eye-8talle 

Ro,trum 

D. CU8toS. D. c. a.tJinis. D. c. violaceous. D. c. plani- D. c. waltair-
manus. . ,nail. 

Less than f of IJesSl than f of Less than f of Less t.han i of Slightly more 
the frontal the frontal the frontal the frontal than half the 
border of cara- border of eara- border of border of length of the 
pace. pace. carapace. carapace. ant. border of 

carapace. 

Reaches well Only slightly Only slightly Only slightly As long &8 
beyond oph - longer than longer than longer than ophth almle 
thalmic scales. ophth a I m I c ophthal m i c ophpthalmlc scales. 

scales. scales. scales. 

Antennal and Are of equal Antennular pedu- Are of equal Antenn u I a r Ante n nul aL I 
Anten n 'U l a '1' length. 
peduncle8. 

ncle shorter length. ped u n c I e p e dun ole 
than antennal shorter than longer than 
peduncle. ant e n n a I ant e n n a I 

peduncle. pedun9le. 

A ntennal aciele Outer fork reach- Outer fork does 
es well beyond not reach to 
the base of the base of 
the terminal the terminal 
joint. joint and In-

Outer fork Outer fork Reacbes well 

Hand 

distinctly 
bifurcate. 

Short and broad; Short and broad; 
dactylus does dactylus does 
not make up not make up * 
i the total the totallengtb 
length of hand. of hand. 
Lower edge of Lower edge of 
fixed finger fixed finger 
sinuous. sinuous. 

reaches well reaches well beyond the 
beyond the beyond the base of last 
base of the base of the segment and 
terminal joint. terminal joint. dist inc t 1 Y 

bifurcate. 

Longer than As long as 
broad and the high and the 
fixed finger fixed finger 
has straight is straight .. 
lower margin. 

One and a balf 
times al 
broad, the 
tip of fixed 
finger turned 
outwards and 
proximal por
tion concave. 

Locality.-Lawson's Bay, Waltair, ·14'2.47. Caught in fishermen's 
nets. 

Typf.-SFecim,en.-Regd. No.C 2892/1, Zoological Survey of India, 
Calcutta. 

Diogenes miles (Henderson). 

1905. Diogenes miles, Alcock, Indian Mus. Dec. Or·ust., Part II, Anomura, 
p.62. 

Twenty specimens collected from Madras Coast and one from a Conus 
shell at Waltair, agree fairly well with the desc~iption of Alcock and are 
undoubtedly refe~able to this species. -

The specimens from the Madras coast carry an exceptionally large 
number of eggs for their size. The abdomen of a. fairly large specime!t 
measures around 16 mm. but it carries on an average 1,200 eggs of 302(J. 
in diameter whereas, according to Jackson Eupagurus bernkardus 
(Leach ) which is twice as large as D, miles, carries on an average not 
more than 1,600 eggs of the same size as those of D. miles. The pleopods 
are more hairy than in the typical forms and the upper surface of the 
abdon-len on the rlght side is thickly setose. On the antennular peduncles 
and on the lower surfaces of the appendages the~e are, deep red, rounded 
spots which are absent in specimens describe~ by Alcock. Moreover, 
the present specimens are not fastidious about the choice of their shells 
while the known specimens so far collected were found only in the shells 
of Oliva. Small fish, prawns, polychaete worms, and molluscs' were found 
as commensals in the shell and also on the body-of the. crab. 
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The specimen froln the Conus shell has the calcified regions of the 
carapace, the rostruln, the ophthalmic scales, the antennal acicle, the 
merus and caJ.'pus of chelipeds as well as those of the second, third and 
fourth pairs of legs, pink and white patches. The eye-stalks, dactyli 
and propodites of the chelipeds and legs are longitudinally banded with 
]?iIllc. . . 

Diogenes diogenes (Henderson). 
1905. Diogenea milea, Alcock, Indian M'lIS. Decap. Crust., Part II, Anomura' 

p.67. 

Two specimens from Lawson's Bay, Waltair, one from Babylonia 
shell and the other from M1.trex shell are referable to ,this species. 

The specimen from the Babylonia shell has the anterior region of 
the carapace, the ophthalmic scales, the antennal peduncles, acicles and 
the upper surfaces of the appendages pinkish on a light cream ground 
colour. The eye-stalks are longitudinally banded with pink. 

The specimen from the Murez shell has the flagellum thickly setose 
throughout its length, whereas according to Alcock it is only sparsely 
setose at the base. 

Pagurus guttatus de Man. 
1905. Pagurus guUatus, Alcock, Indian Mus. Decap. Crust.,-Part 11, Anomura, 

p.37. 

There is a single specinlen of .this species in the unnamed collection. 
This specimen differs from Alcock's description in the following 

characters :-
1. The right cheliped is twice as stout as the left and longer than 

it by a dactylus length. Alcock, however, mentions that 
the chelipeds a1,"e equal and similar" in form. 

2. This specimen is less hairy. 
3. The" left cheliped is studded with sharp acute horny spines which 

are numerous on the hand and the fixed finger, these being 
absent on the 1,"ight cheliped. " 

4. The spur is thick and fleshy and is not very hairy. The colour 
of the specimen is purplish crimson. 

Neopagurus gen. nov. 
CaJ,"apace moderately elongate, broadened posteriorly, stJ.'ongly calci

fied in front of the cervical, groove and partially in the cardiac region 
the rest of the carapace being soft and pliable. A pair of conspicuous, 
brown, oval patches on the posterior part of the gastric region. Rostrum 
absent. Antennal projections very prominent, reaching beyond the 
base of the ophthalmic scales. 

Abdomen well developed, spirally coiled; the terga broad, widely 
separated and fairly calcified. 

Eye-stalks stout, fairly elongate; ophthahllic scales large and 
widely separated. 
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Antennules long and stout; antennae broad, antenna1 acicle short, 
the flagellum long and l1on-setose. 

External maxillipeds approximated at base; the exopodites of all 
three pairs of maxillipeds with a well developed flagellum, the endopo
dite of the first In axillae non-fla.gellate. 

The chelipeds dissimilar and unequal, the left being greatly the larger; 
finger tips blackened and articulating in a vertical plane. 

Crawling legs long, those on the right side longer than those on the 
left, the right third leg being the longest. The fourth pair sub chelate 
and the fifth pair chelate; both with a patch of imbricating corneous 
granules, nea~ the tip on the outer surface, this patch being more pro
Dlinent in the fourth pair. 

The abdominal appendages four in number, excluding the tail-fan, 
placed on the left side on somites 2-5. First thre'e very large, massive 
and triramous, the fourth minute and uniramous. Two soft, partly 
calcified 'setose spurs (Text-fig. 20) present on the abdomen vent:r;olater~ 
ally; one between the second and the third a.ppendages and the other 
just behind tlie;". third appendage. 

a 

TEXT FIG. 2.--Neopaguruskorai, gen. et sp. nov.a. Third leg : xl; b. Left 
, cheliped: Xl; c. abdomen: X 1. d. Anterior region of the body of 

Diogenes c"ustos var. waltairensis, nov. xl. 

Branchiae 14 in number, phyllobranchiate, arranged as in Pagu1·us. 
Locality.-Unknown. 
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This genus is closely allied to Pagu1'us Fabr. from which it differs 
in having two spu~s in the abdomen (Text-fig. 20) and having the anten
nal acicle blunt and not elongated. 

Neopagurus . horai1 gen. et sp. nov. 
The follo\ving description is based on a single female holotype : 

TEXT-FIG.3.-Dorsal view of the anterior region of the body of Neopaguru 
horai, gen, et. sp. nov. X • 

Carapace is not depressed, its greatest breadth across the branchial 
region is less than half its length in the middle line, setose only on the 
antero-Iateral margins. 

Eye-stalks are not very depressed. They a,re slightly broa.dened 
distally, being half the length of the carapace, and reach little beyond 
the second joint of the antennular peduncle and up to two-thirds the 
length of the terminal joint of the antennal peduncle, and are slightly 
const~icted in the middle. Eyes are reniform and occupy thre.e-fourths 
the length of the eye-stalk. Ophthalmic scales are broad, three-edged, 

.,' uppe:r edge being serrate at the tip. 
Antennal acicle is t~uncated. It just touches the base of the ter

minal joint of the antennal peduncle and possesses two spines and setae. 
Except in the terminal joints, the legs and chelipeds are sparsely 

setose. The left cheliped, which is about one and three quarters of the 
median do~sa.l length of the carapace, is vastly the larger. The lower 
border of the merus is elate and strongly a.nd irregularly serrate. The 
elation is divided into an anterior and a posterior portion. The former 

1 Named after Dr. S. L. Hora, Director, Zoological Survey of India. 
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is tridentate and the latter is also tridentate but in the former all the 
teeth are of the same size while in the latter the poste~ior tooth is highly 
enlarged and has a truncated tip. "Trist, has the upper and outer sur
face beset with st~ong teeth of ,vhich those along the inner border are 
the largest. The hand is short and deep. In addition to a row of sharp 
teeth along the inner border, it hears two ~aised longitudinal rows of 
tu:hercles along its upper surface. Its lower border is well defined and 
cJ;'enulate, bup the lower part of its outer surface is smooth. The dacty
lus (Text-fig. 2 b) is beset with rounded, smooth tubercles and its inner 
upper edge which is not crested, is marked by straight row of uniform 
tubercles. There are a few tuftR of setae on the inner anterio~ s~face 
of the ca:r;pus, the pro podite and the dactylus. 

The legs on the :r;ight side are longe:r; than these on the left and reach 
well beyond the la:t'ger cheliped, the third pair being longer than the 
second. 

The anterio:r; border of the merus is spinose. The upper surfaces of 
the pJ;opodites are beset "Tith tubercles. The dactylus has a single con
tinuous row' of spines on its outer borde:r in the thi:r;d left leg, in the rest 
of the legs this row is broken. The inner and. uppe~ surfaces of the 
dactyli are beset with setae, arising in g:r;oups. 

The animal is uniformly cream-yellow in co]~ur, except for the mem
bra.nous region of the carapace, the abdominal terga and the setae, which 
are brown in colou~·. 

The measurements (in millimetres) of the specimen are given below:-

1. Median length of gastric region of carapace 41·9 

2. Median length of posterior part of carapace • 31·8 

3. Anterior breadth of carapace. 

4. Length of eye-stalk 

5: Length of antennal peduncle 

6. Length of antennular peduncle 

18·9 

8·2 

15·3 

• 14·2 

Type-specinten.-One f~male. Regd. No. C 2896/1, Zoological Survey 
of India, Calcutta. 

Locality.-Unknown. 

N eopagurus korai is closely a11ied to Pagurus de..formis M -Edw., 
from which, besides the two spurs on the abdomen, it 'can be distinguished 
by the following characters:-

1. The inner edge of the upper surface of the dactylus of the left 
cheliped does not form an upstanding crenulated crest. 

2. In the male, the whole of the dactylus is beset with very well 
formed granules. 

3. The thin, sharp, finely-crenulated, overhanging crest on outer 
edge of the upper sUlface of the third leg is absent. (Text-fig. 
2 a). 

4. The antennal acicle has a truncated tip and is very sho~t, l'eaching 
only up to the base of the terminal peduncular joint. 
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Neopagurus sp. 
A single male specimen f:r;om South Seas, bearing the number 1289 

in the register of the Zoological Survey of India, and labelled as " PafJt/,ru.a 
M-Edw. -" is undoubtedly referable to the genus N eopagu1)"us, since it 
,e0ssesses the two spUrs on the abdomen, characteristic of this genus. 

This specimen differs from the female, described above, in some res
pects and it is not sure whether the differences are due to sexual dimor
phism or they are specific in nature. The following are the characte:r;s 
-in which this specimen differs from the female of N eopagurus hora~· :-

1. The eye-stalks are surro~ded by a whitish thickening in the 
middle. 

2. The terminal joint of the" antennal peduncle possesses two spine 
only and no setae. 

3. The teeth on the upper outer surface of the wrist are larger and 
more numerous tha,n in the female. 

4. The hand does not possess two raised longitudinal rows of tuber
cles along its upper surface. The tubercles are mQre pro
nounced and nume:r;ous and are irregula~ly scattered, even in 
the lower part of the outer surface. The setae are more 
numerous than in the female. 

The measurements (in millimetres) of the male specimen are given 
below:-

1. Median length of gastric region of carapace 48·S 
2. Median breadth of gastric region of carapace 41·3 
3. Anterior breadth of carapace 25·1 
•• Length of antennal peduncle 19·2 
5. Length of antennular peduncle 16·9 

It differs from Pagur'U.s gemmat'Us M-Edw. in lacking the strong crenu ... 
kLted crest on the propodite of thu third leg and in having two spurs on 
the abdomen. 

Until more material of N eopagu1'us korai is available for examina
tion, I defer assigning any specific name to this specimen. 

It 
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While engaged on a study of the larval and post-larval fishes of the 
Trivandrum Coast, a number of Leptocephali were obtained in tow-nets 
and close-meshed seines. Ou most occasions, these were brought to the 
laboratory either dean or about to die, and it had not been possible to 
rear them in aquaria and study their metamorphosis with a view to cor
relating them to their species. On one occasion, a few were obtained 
alive, but they succumbed soon after arrival in the lab oJ;atory , probably, 
owing to the imperfect handling at the time of capture. 

The collection represents six different types of Leptocephali includin~ 
. those of Congrellu.s anago Schleg. previously described by the author 
(Gopinath, 1946) and Muraenesox cinereus described from· Madras by 
Nair (1947) .. The other four types, even though they could bb describe:1. 
under new specific names according to the definition of Lea (1913), are 
proyisionally denoted by letters A, C, E and F, since studie3 ~re being 
continued and it is hoped to identify them on some future occasicn. 

EARLIER LITERATURE ON INDO-PACIFIC LEPTOCEPHALI. 

The complete biology and life history of most of the European and 
American eels are kno'wn, while practically very little has been worked 
out regarding the development and life history of Indo-Pacific forms. 
Probably the earliest work on any such subject is the description b) 
Cantor (1850) of Leptocephalus dentex taken from the stomach of a specj
men of J ohnius diacanthus at Penang. Kaup (1856), ca.taloguing the 
Apodal fishes in the Britiflh Museum, described Leptocephalus ·acuti
'caudatus and L. dussurnieri collected from the Malabar coast, L. taenia 
Lp..sson from India and Maladives and lastly L. marginatus from Pondi
cherry. L. lineo-punctatus described by him was also considered to 

[ 87 ] 
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have an Indian origin. Bleeker (1864) described from the Indo-Pacific 
region L. cera'lnensis, L. taenoides and L. hypselosoma; the last species 
he originally included under the generic name LeptocelJhalicht~,ys. L. 
taenia, L. marginat'Us and L. lineo-punctat'Us of Kaup were grouped toge
ther by Gunther (1870) under much elongated fornlS which appear to 
have been collected from the surface of open ocean. The adult eels to 
which they belong are not known, but Grassi and Calandruccio (1892) 
suggested that L. taenia is probably the larva of Spagebranchus. Giglioli 
and IsseI in their report on the voyage of " Magenta ", cited by Cunning
ham 1895, record the ca,pture of some beautiful Leptocephali from off 
the coast of Java, and Stronlman (1896) described L. scheelei and L. 
ja'l:anicus collected by Capt. von Scheele from the Indo-Malayan region 
in 1885. From the collection of Siboga Expedition, Weber (1913) des
cribed nine form.s of Leptocephali including four new forms, L. in dicus, 
L. leterseni, L. schm~'dti and L. h)'orti. Southwell and Prashad (1919) des
cribed two Leptocephali, L. milnei and-~. 'l'e1'ndcula'J'is froDl the brackish 
waters of the Gangetic delta, and of these, the la.tter is obviously the 
elver stage of the former a,s seen from the similarity in the number of 
myotomes and other details. Schmidt (1924) described two Lepto
cephali of Anguilla mauritania taken from off Celebes by the Albatross 
dur~ng the P:Q,ilippine Expedition 1907-1910, and subsequently recorded 
tie larvae of Ang1lilla licolor and A. elpl~instoni from the west coast of 
Sumatra. Seven types of eel eggs, their emb~yonic forms and two ox 
three' adva,nced Leptocephali have been described by Delsman (1933), 
and although their exact ide~tities are not giv€n, he suggested that at 
least two larvae with Eerial pigment spots along the gut belonged to the 
Ophicht.bid group, 'Viz., one to Orhichthys mac1'oc7tir and another to 
Pisoodono.phis bero, while a thi~d larva with two thickenings along its 
gut, he suggested, plo1:ably l:Elonged to the Ne.ttastomid Venetica procera. 
Deraniyagala (1934) alEo described nine interesting forms of Lept.ocephali 
from the Ceylon Pearl :Banks and the Wadge Bank, off Cape ComoJ;in. 
In revising the types of Leptocephali kept in the Upsala Museum and 
described by Stromman, Bertin (1936) suggested that L. ekmani of Strom
man is synonymous with L. tatnia Kaup and that L. scheelei is identi
cal with L. taenia described by 'Vecer, both differing only in their length 
and age and that this probably belonged to Ophisoma anago Schleg. 
The exact identity of L. jat'anicus, Bertin said, could not be established. 
Aiyar, Unny and Varkey (1944) described a collection of eel\eggs and 
some Leptocephali from the Madras plankton, 3lJ.d in their rearing ex
reriments one J~eptocephalus was found to metamorphose into Mura~n
esox cinereus. Another one was suggested to belong to Ophichthys boro 
from. a comparative study of the myotome ·count of the Leptocephalus, 
elver and adult. A number of Leptocephali along with a few elvers were 
collected from the Trivandrum coast, and from a comparative study 
of the myotomes and other details of the Leptocephalus and the elver, 
the author (1946) provisionally described it as that of Congrellus anago. 
Nair (1946) gave a short description of the Leptocephalus of Uroconge't 
leptu1"us obtained from Madras, and the same author (1947) described 
the ~omplete nletamorphosis of the Leptocephali of Muraenesox cinere'us 
and M uraena macrura obtained from the Madras plankton. 
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These probably constitute all that has so far been done rega~dig 
Leptocephali of the 'Indo-Pacific region, and with the exception of 
Kaup's description of a few Leptocephali from Malabar and Maladives, 
there is no further record of any Leptocephali from the west coast. 

LEPTOCEPHALI FROM: TRIVANDRUM COAST. 

Leptccepballs A. 

Year. :M:onth. Number Length. collected. 

1944 January 4 72--99 mm. 

1945 January and February 13 €!8--93 mm. 

1946 January 4 68-97 mm. 

»- _. 
The transparent larva is moderately long and slightly thick, and the 

body has a rather uniform height (6-8 nun.) throughout, which is con
tained about 10-11 times in the total length. The head is small and is 
contained about 19-21 tiInes in the length. The snout is pointed and 
both jaws are equal in length, and gape of mouth extends to below tl!e 
first quarter of the eye. There are about 22 teeth in the upper jaw and 
about 20 in the lower, aU pointing, as in other Leptocephalids, towards 
the front. The marginal diaphanous zone is found both along the dqrsal 
anci ventral borders, and the latter is much broader than the former. 
The~e are 156 myotomes in th.e body of which 63 are pre-anal. The 
alimentary canal is looped, and between the heart region and the anal 
opening there are eight distinct loops. At the angle between two succes
sive loops is a small ganglion-like swelling with a characteristic pigment 
concentration. over it (Text-fig. 1a). 

There are three to four small chromatophores on the middle of the 
sides of the upper jaw. Most of the myocomrrla bear one or two elongated 
and much-branching chromatophores along its middle region, below I 
the level of the vertebral column, and these are observed to exist from 
the anterior end of the body to the tip of the tail, although there is no 
:r;egularity in their arrangement, i.e., these chromatophores are not present 
in every myocomma, but found only at irregula.r intervals of two to 
three or sometimes even four myotomes. Ventral to the heart there 
is a large chromatophore, while along the alimentary canal, dorsal to 
the ganglion-like swellings, there are thick groups of chromatophores 
which are clea~ly visible in fresh speciInens through the transparent 
body wall and partially visible in prese~ved ones. At the region of the 
ganglia, externally,' on the body wall' are found groups of large closely 
arran.ged chroma tophores. Along the post-anal part of the body, between 
the anal opening and the tip of the tail, are found 9-10 black patches 
along the side, at inte:rvals of 9-10 myotomes. These are really com
posed of pigment cel1s placed internally below the level of the vertebral 
column and clearly visible in fresh specimens. The anal fin has a row 
of branched chromatophores along its base, the pigment cells being placed 
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i!l groups at irregular inte:r;vals along the base of the finrays. The dorsal 
fin is devoid of any pigment cell. 

The pectoral fin fold is feeble and vestigeal. Dorsal fin is imperfectly 
developed and is found only over a short distance in front of the tip of 
the tail. Only 33-35 rays could be counted in this fin, while the:r;6 are 
209-211 rays in the anal fin. The last few rays in both these fins a~e 
the longest, and both the fins stop some distance behind the tail the 
po~nted tip of which projects freely ou t 

This species very closely resembles the Leptocephalus with seven 
sections and constrictions along the gut described by Delsman (op. cit.) 
from Labuan in Sunda Strait. But the intestine is not 'constricted' 
as he has put it, but is looped f~stoon-fashion, and at the anglo formed 
by two loops there is a slight thickening with pigment concentrations. 
In Delsman's specimens there were seven such conE-trictions, whereas 
in the present specimens there are eight sectors. The position of the 
anus also is different in the two specimens. In the specimens described 
here, the anal op~ning is situated on the 63rd myotome, while in the Java 
specimen it opens below the 51st. The dark patches found along the 
sides of t1.e larva between the anal opening and the tip of the tail has 
also not been obse1;ved by Delsman. Loops in the intestine ar~ also 
observed in the figures of larvae V and VI recorded by Deranyiagala 
(op. cit.). 

The festooned intestin,e and the free tail indicate that the present 
specimens belong to some species of the Ophichthid group, in which the 
free tail is a characteristic feature. 

Muraenenox cinereus (Forks.). 

Year. Month. Number Length. collected. 

1944 January 2 68-81 mm. 

1945 February 8 70-81 mm. 

1946 January 1 80mm. 

This larva represents stage 1 described by Nair (op. cit.) and com
pletely agrees with his description. However, the following additional 
characters are also worth mentioning. 

The body tapers towards the head and tail, and the maximum height, 
which is at the region immediately in f1;ont of the anal opening, is'con
tained about 7-8 times in the total length. The head is long and is con
tained about 15-17 times in the total length. Both the jaws possess 
teeth, there being 32 in the upper and 30 in the lower. The do~sal fin 
starts far in advance of the anal and possesses about 256-262 rays of 
which the posterior ones are much longe~ than the ante1;io:r; ones. The 
anal possesses 209-212 rays, and here also the posterior rays are longer. 
Both these fins are continuous with the caudal fin, the :r;ays of which are 
about twice the length of the posterior :r;ays of the dorsal and anal fins, 
t'hus giving a tapering appearance to the caudal portion as a whole. 
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1M.Mt 

d. 
TEXT-FlO. I.-Leptocephali from the Trivandrum Coast. a. The thickening and 

pigmentation between two successive loops in Leptocephalu8 A; b. Tail of Leptocephalu8 
C : c. Caudal portion of the Leptocepl~alu8 of Oongrellu8 anago; a. Caudal portion of Lepto
cephalu8 E. 

ac., alimentary canal,' af .• anal fi n ; cf., caudal fin~ dl., dorsal fin ; ep., external pig
ment; ip., internal pigment patch; t., tail; zp., zona pelucida. 

Leptocephalus C. 

Year. Month. 

1944 February 

Number 
collected. 

23 

Length. 

73-82 mm. 



92 Records of tke I ndian Museum. Vol. XLVII, 

This Leptocephalus is transparent, slightly thick and has a body which 
gradually tapers to the head and tail. The post-anal part is longer than 
the trunk, and this larva is comparatively smaller in height (5-5·3 mm.), 
which is contained about 24-26 times in the total length. The snout is 
bluntly rounded and the upper jaw is longer than the lower. The gape 
extends to a level beyond the poste:r;ior bo:r;der of the eye, and the full 
set of teeth is wanting. Only about 10 teeth in the upper and 14 in the 
lower jaw are found, and protuberances in place of other teeth indicat~ 
that they have dropped out. The alimentary canal is rather straight, 
but has 8-9 distinct humps on its dorsal side. Myotomes vary from 
205-206, of which 79 are pre-anal. 

There a,re two to three chroma tophores on the middle of the sides of 
the upper jaw. Two to three chromatophores are also found on the 
ventral side of the heart, and there are a few patches along the yentr.al 
border of the alimentary canal. These patches are placed close together 
along the anterior part, im.mediately behind the heart, and more dis
tantly placed towards the posterior region. On the dorsal side of the 
hUlnps along the alimentary canal and also between them, internally, 
are to be found patches of chromatophores of varying size, and these 
are very clea:r; in fresh specimens. Viewed from the ventral side, -the 
alime!ltary canal appears to possess a series of black patches along its 
entire length. The patch found immediately above the Blnal opening 
is rather very large and composed of complexly branching chrom~to
phores. Along the middle of the myocomma, below the mid-lateral 
line, at intervals of two to three myotomes are found rows of three to 
four large branching chromatophores. This chromatophore arrangem·ent 
is observed right up to the tip of the tail. The anal fin has a complete 
row of prominent chromatophores at its base, while the dorsal fin is 
deyoid of any pigment cells. 

The pectoral fin fold is developed and a few rays could be distinguish
ed. In the dorsal fin only 98-101 rays could be clearly counted in front 
of the tip of the tail, while in the anal fin there are 315-317 rays: The 
posterior rays of both these fins .are longer than the rest and these stop 
Borne distance short of the tail, which clearly protrudes out as a free 
pointed tip (Text-fig. Ib). 

The partial loss of larval teeth, the comparatively thick body and 
the well developed free tail indicate that tills specimen represents an 
advanced stage in which metamorphosis has already begun. This larva 
resembles to a large extent L. kefersteini with "seven spots composed 
of points along the intestine, and anus a little behind the middle of the 
body", described by Kaup (1860) from Messina. L~ptocephali with 
serial intestinal spots have been described by Delsman also from the 
Java Sea. L. kefersteini Kaup was found to metamorphose into Ophi
chthys se1°pens=Ophisurus serpens Linn.) by Grassi and Calandruccio 
(op. cit.), while Delsman suggested that his specimens belonged to 
the Ophichthid group, probably to O. macrochir and Pisoodonophis boro. 
Thus the pigment spots along the intestine and the free pointed tail 
in the present specimen also suggest that this might belong to some 
species of the Ophichthid group. 
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Congrellus anago Schleg. 

Year. Month. 
Number Length. 
collected. 

1941 

}November to February 1942 118 116-132 mm. 

1943 

{ January 19 123-132 mm. 
1944 

February 31 

{ January 22 145-150 mm, 
1945 -

February 17 145-158 mm. 

1946 February 9 138-148 mm. 
I 

This is probahly the longest Leptocephalus represented in the present 
collection. It has a rather uniform height of lO-10·5 mm. throughout, 
and only slightly tapers to the head and tail. The head is small and 
is contained about 28-30 times in the total length. The snout is short 
and bluntly pointed, and the upper jaw is slightly longer than the lower. 
The gape of the mouth is oblique and extends to below the middle of 
the bulging and pronunent eye. There are minute teeth on both jaws, 
those of the upper ja'Y being more prominent. There are 115 myotomes 
on the body of which 78 are pre-anal. Each intersegmental septum, 
along its lower half, has a row of small chromatophores arranged on it, 
and this arrangement is observed right up to the tip of the tail. The 
anal fin is placed slightly in advance of the dorsal and both are conti
nuous with the caudal, giving the caudal region a broadly pointed appear
ance (Text-fig. lc). The dorsal has 115-120 distinct rays and a number 
of closely placed rays at the anterior end which could not be counted, 
and the anal has 100-104 distinct rays and a number of indistinct ~ays 
at the anterior end. Each ray of the dorsal and anal fins carries a chro
matophore at its base. The pectorals are feebly developed with a number 
of indistinct ra ys.-

.A. number of Elvers showing some of the distinct characters of Con
grellu8 anago were obtained along with the Leptocephali from this coast 
during 1941, and from a comparative study of the number of myotomes, 
branchiostegals and hypurals, the latter was provisionally identjfied 
as tha~ of Oong1'ellus anago Schleg. by the present writer (op. cit.). Bertin 
(1936) suggested that L. taenia described by "\Veber (op. cit.) from Ceram 
Sea and L. scheelei described by Stromman (op. cit.) from Banda Sea are 
in all respects the same, representing only different ages, and that this 
is the larva of Ophisoma anago (Congrellus anago Schleg.). L. taenia 
and L. scheelei resemble the p:resent specimens in the number ofmyotomes, 
pigmentation of the fins and details of the head. But in the former t~·o 
the anus opens by far behind, viz., below the 103rd myotome, and the 
dorsal and anal fins composed of fewer rays are confined to the caudal 
extremity, whereas in the present specimens the anus opens below the 
78th myotome and the fins are comparatively long, composed of a larger 
num.ber of rays and cover about one-third the total length of the body. 
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Leptocephalus E. 

Year. Month. Number Length. collected. 

1945 January 8 48-68 mm. 

This transparent and strongly compressed Leptocephalus is spindle
shaped, with broadly rounded ends. It, is comparatively high, and the 
nlaximum height, which is immediately behind the anal opening, is con
tained about 5t times in the total length. The head is short and rounded, 
and is contained about 21-22! times in the length. The-snout is rounded 
and the upper jaw is slightly longer. The gape of the mouth extends 
to below the middle of the bulging eye, and both jaws possess minute 
larval teeth, 26 in the upper and 22 in the lower. The alimentary canal 
is straight and opens below the 79th myotome. The dorsal and ventral 
diaphanous zones are equal in breadth, and these become very broad 
towards the posterior region, behind the anal opening. There are 132 
myotomes in the body. 

Compared with the other specimens in the present collection, this 
one has fewer chromatopho:r;es on the body. The large elongate chro
matophores found ~long the myocomm~ in most of the other species 
a:r;e wanting in this. In smaller specimens, a row of chromatophores 
is found vent:r;al to the intestine up to the 21st myotome, and beyond 
that dorsal to the intestine up to the nal opening. These are, however, 
missing in larger specimens. A few small chromatophores are found 
on the nape, some at the base of the rudimentary pectoral fold and four 
or five in the neighbourhood of the heart. Both the dorsal and anal 
fins possess a row of deeply coloured chromatophores along their base, 

The dorsal fin starts far in front of the anal and possesses 323 ra,ys, 
whereas the latter possesses about 203 rays. Both these fins are conti
nuous with a. broadly roun'ied cauda] (Text-fig. la). The pectoral fin 
is rudimentary and it is difficult to count the rays. 

Leptocephalu 3 F. 

Year. Month. Number Length. collected. 

1946 January 1 104 mm. 

This long transparent Leptocephalus has almost a uniform height of 
7 mm. throughout. Compared with the other species, this is much 
.smaller in height which is contained about 15 times in the total length. 
The head is sho.rt and bluntly pointed. Both jaws possess teeth, 24: 
in the upper and 22 in the lower, and are of equal length. The gape of 
the mouth extends to below the middle of the orbit. The intestine 
possesses six humps along its entire length. The marginal diaphanous 
zones are very narrow. The specimen had 183 myotomes of which 66 
w~re pre-anal. 
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The middle of the sides of the upper and lower jaws have three to 
four chromatophores, and there is one very large one below the angle 
of the jaws. Three chromatophores, two large and one small, are found 
in a slanting line behind <the eye. There is a group of pigment cells 
ventral to the heart and a few irregularly 'scattered groups along the 
ventral border of the intestine, confined especially to its anterior region. 
The six humps along the intestine and also the interspace between 
them possess a series of black patches on the dorsal surface. These 
patches are placed on the dorsal surface of the intestine, internally, and 
are visible through the transparent body wall. The last patch over 
the anal opening is large and conlposed of complexly branching chronla
tophores. Each myocomma along its middle portion, below the mid
lateral line, carries a row of elongated and branching chromatophores. 
Both the dorsal and anal fins have along their base pigment cells in groups 
of four or five. 

The dorsal fin is short and placed very near the caudal region; 45 ra y8 
could be counted in this, while the anal fin has 212 rays which are clearly 
visible. The post~rior rays in both the fins are longer, and instead of' 
being continued round the tail, stop some distance short of the tip, 
beyond which the free taiJ projects out. The pectoral fold is small with 
indications of a few faint rays. 

Measurements in millirnet1'es oftke Leptocephali oftke Trivan,'i,ru'n Ooast. 

Jlunurta- CongrellUB 
~pecie$. A. 80Z ,c. E. F. 

!!ineret.(8 (l,nags 

Number Collected 21 11 
, 

23 21(5 ~ 1 

T~tJll length 68-99 68-81 73-82 110-158 .8-68 104 

~eneth C?f head 3-.'0 ,·6-6 ;i-3" 3'5-4:'0 2,3-3 a'5 

Ir. f"om Snout to anus 33-.? 44:-5' 33-34 74-102 , 29-.6 4:3'5 

~. f)'om anus t~ tip of tail 36-62 24:-27 40-48 35-56 19-22 60'5 

BeJgllt without fins 6-8 9'6-10 5-5'3 10-10·5 Q-12'5 7'0 

Height with fins 7-8'5 10.5-11 6'5-7 10·5-11 9'5-13 7'5 

Number of myotomes 156 138 206 U5\ 132 183 

lfumlier of pre-anal myotomes 63 78 79 78 79 66 

GENERAL OBSERVATIONS. 

Investigations of Grassi and Calandruccio (op. cit.), Cunningham 
(1895) and Schmidt (1906, 1911) have shown that the Leptocephali of 
the European eels are demersal in their distribution. This has been 
il1pported by subsequent collections of Leptocephali not only from around 
the British Isles but also from the Atlantic. The tropical Leptoce
phali, on the other hand, show much variation in their distribution. 
L. taenia, marginatus and lineo-punctatus of Kaup (op. cit.) are suggested 
by Gunther to belong to elongated forms c.ollected from the surface of 
open ocean. Weber (O'p. cit.) collected three of his specimens from surface 
in tow-nets, one in esturine wa.ters and five from varying depths between 
600-I J200 fathoms. L. miluei and L. vermicularis desc:dbed bv South
well and Prashad were obtained by operating a small beam trawal in 

J[ 
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the Doorakara area of the Gangetic delta, and theJ;efore, may he COll

sidered to have been taken from a depth. Albatross collection of Leptoce-
phali of Anguilla rMuritania was made f~om survey over considerable 
depths, off Celebes. The advanced Leptocephali described by Delsman 
were collected along with young StolephO'f'US in a type of purse-seine net 
at Labuan in Sunda. Strait from sW'face waters. The collections of 
Aiyar, Dnny -and VaJ;key (op. cit.) and ··Nair (op. cit.) were made from 
Madras plankton, and evidently had a surface distribution. 

Along the T:dvandrum coast, the Leptocephali were collected mostly 
in seine nets· and rarely in tow-nets. Only on two occasion~ did tow .. 
net collections contain any Leptocephali the species obtained being A 
and F. All the other specimens described in this paper were· taken in 
seine sets. These shore seines, after being shot at a distance of abdut 
half a mile in 6-8 fathoms of water 'are dragged towards the shore, and 
are operated in any desired depth by the adjllStmen.t of floats along the 
head-rope and weights along the foot-rope. During January' and Febru
ary, when Leptocephali are caught in plenty, larvae and p,ost-Iarvae ·of 
other teleosteans, especially Clupe~s and Scopelids,1't are also plentiful 
in the coastal waters (Gopinath,1942), and the seines are operated in 
slightly mid-water position at about 5-6 fathoms in brder to gather the 
largest number of post-larvae. 

Some of the common characters observed in most of the leptocephali 
a.r.e the transparent and thin body, presence of larval.teeth including the 
front grasping teeth, presence of chromatophores along the myocomma, 
base of the dorsal and anal fins and lastly the pointed or rounded caudal 
fin· with which the median fins are continuous. The number of larval 
teeth in the various types di:ffe~s, but in, all they show a regular increase 
in length from the posterior ones to the anterior ones. Except in species 
E, chromatophores are p~esent along the myocomma in all, regularly 
ar~anged in some and at intervals in others. Oongrellus a'l1~go, E and 
F have chromatophores along the base 'of the dorsal as well as anal fins, 
whereas in A, Muraenesox cinereus and C, these are present only along 
the anal fin. The intestine is straight in M. cinereus, C. anago and E, 
while it has humps along its dorsal side in C and F. In A, it is looped 
with eight-distinct loops and ganglion-like swellings.on the dorsal side. 

Schmidt (1912) suggested the division of eels into two groups, 
viz., those which spawn over great depths and those which spawn in 
comparatively shallow waters inside the 100-fathom line. Those which 
spawn far from the coast are supposed to-have a specialised larva, while 
those which spawn in shallow waters have not. A Leptocephalus_with 
anus situated far back is considered as a specialised larva since it leads 
a longer larva] life and takes a longer time for its anus to assume the
normal p~sition. Bertin (1926) suggested a formula for this. anal move-

Iuent as a
2
-a

1
x 100 in which a2 is the number of pre-anal myotomes 

t. 
in the Leptocephalus, a~ the number of pre-anal Dlyotomes in the adult 
·and t, the total numbeI; of myotomes, and called this ". the peJ;centage 
amplitude of anal displacement". Those species which show a, high per
centage amplitude value indicate that the anus moves ove~ a larger 
number of myomeres and vice versa, and the value of the amplitude 
alwa.ys. depends on the position of the anus in tho Leptocephalus. 
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On this basis, a rough calculation of the percentage amplitude for 
the six species in the present collection shows that there a~e two 
distinct groups, one with a high percentage amplitude value consisting 
'Of M. cinerens, C. anago and E, and anothe~ group with a low percentage 
value consisting of A, C and F. Probably the first group of M. cinereus, 
O. anago and E may belong ~ eels which spawn far from the coast, whi1e 
A, C and F might belong t.o species which spawn in shallow waters. 
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SUMMARY. 

1. Six different types of Leptocephali-obtained from the TrivandruDl 
-coast are described in detail. Their seasons of occurrence are also given. 

2. The probable id~ntities of the various specimens are discussed 
in the light of ,york done on other Indo-Pacific Leptocephali. 
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EXPLANATION OF PLATE X. 

Leptocephali from the Trivandrum Coast. 

FIG. I.-Leptocephalus A. 
FIG. 2.-Leptocephalus of Muraenesox cinereus (Forsk.) 
FIG • . 3.-Leptocephalus C. 
FIG. 4.-Leptocephalus of Oongtellus anago Schleg. 
FIG. 5.-Leptocephalus E. 
FIG. 6.-Leptocephalus Ii'. 
(All figures are approximately of natural size). 
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ON PARYPHOSTOMUM HORA! SPa NOV. (TREMATODA: 
ECHINOSTOMATIDAE), WITH A NOTE ON THE SYSTEl\IATIC 
POSITION OF PARYPHOSTOMUM NOVUM VERMA, 1936. 

By S. C. BAUGH, M. Sc., Research SC/lolar, Zoological Survey of Ind'ia, 
. Calcutta. 

In 1945, Dr. lVI. L. Roonwal of the Zoological Survey of India., collect.
ed at Allahabad three specimens of an Echinostome parasite froin the 
intestine of a domestic duck, Anas poec·ilorhyncha Forster. On 
examination, they were found to represent a new speciefl of the ge n.us 
Pa1'yphostomurn Dietz, 1910 which is described below. 

Parypho:tomum horai,l Spa nov. 

The parasite is elongate with dorso-ventrally fattened body 
which tapers at both ends. The length of the worm is 3'OQ mm. aud 
the maximulll width, in the region of ov_ary, 0·61 mllL. Cuticle is studded 
on the ventral surface with broad scale-like, backwardly directed 
spiRes \v hich are present upto the anterior testis. These spines are 
very closely placed upto the acetabular region but sparsely distributed 
posterior to it. The pre-acetabular spines are much larger and stouter 
than those of the post-.acetabular region. They gradually decrease 
~n size till they a1together disappear near the posterior end. The 
marginal spines on the body are comparatively long and blunt. 
They are present upto the level of acetabufum. 

The oral collar measures 0·19 XO·35 mm. It is incomplete ventrally 
and carries 39 large and strong spines. The ventro-Iateral collar spines 
(Text-fig. 2a) are arranged in a single row but the dorsal ones show a 
tendency towards a double arrangement. They nleasure 0,03-0,05 X 
0·009-0·014 mm. The end-group collar spines are five on the right side 
and six on the left but they are not arranged in pairs. They greatly 
vary in size, one of them in each group being slightly stouter and broader 
than others and Ine.~sures 0·044-0·049 X 0·19 mm. Besides this spine, 
in the type specilnen, there is an additional very long spine on each side 
near the end-group, the right one being of the same length as the left one 
but much broader and almost cylindrical, and lies so close to the end
group spines that it is included amongst them., while the left one is quite 
apart. This spine measures 0·058 X 0·014-0·019 nlm. The snlallest 
spine present in the end-groups of both sides measures 0·039 xO·014 mm. 
The end-gr-Oup of the left side has an extra very small spine measuring 
0'029 X 0'009 mm. 

The mouth is ternlinal and surrounded by a well developed 
transversely oval oral sucker measuring 0'098'x 0·137 111111. Prepharynx 
~--------------------------------------.-----

1 ~amed in honour ·of Dr. S. L. Horn, Director, Zoological Survey of Ind ia. 
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is absent. Pharynx is oval and strongly muscular measuring 0·117 X 
00 058 mm. Pharyngeal or oesophageal glands are absent. Oesophagus 
is 0-27 rom. long and bifurcates at a distance of O·4l mm. from the 
anterior end. The intestinal caeca run laterally almost upto the posterior 
end of the body. Ventral sucker is nearly circular, much larger than 

...,-,rr .... _ u!lli·:~~--as. 

C.3f.- . 

ey.--

3 
3 • 

-jlft. 

-oes. 

-C.8. 
~" ..... --y'3 • 

. -l.e. 

.-..oy. 

~~ff-Y.r. 
--t.r.d. 

.J:>! ........ "":o.J;iJ . .t'lIl'Uf'\ 

fBXT-F1G. 1.- Paryphostomum.'lOari 8p. nov. " Ventral view. 

c. 8. cirrus sac; c. sp. collar spine; e. 8p. extra long spine; ego egg; ex. b. 
excretory hlaJder ; ex. p. excretory pore; g. p. genital pore; i. c. int.estinal 
caeca; oes. oesophagus; o. 8. oral sucker; ov. ovary; ph. pharynx; 8. g. 
shell gla.nd; s. "Sp. stout spine; 8. v. seminal vesicle; t. testes; t. v. d. 
trunsvcrae vitelline duct; v. vitel1aria; v. f. vitelline follicle; f). r. vitellin 
reservpir: 11. 8. ventral sucker. . 



1949.] S. C. BAUGH: On a new Ttematode. 101 

the oral sucker, the ratio of the two being approximately 1 : 3·8. It 
j~ situated at the anterior third of the body, at a distance of 0·49 mm. 
fronl the anterior end. It measures 0·37 X 0·33 mm. 

oes.-

c.s.- -~.-"~~~~ 

a. 

E 
E 
f() 

TEXT-FIG. 2.-Paryplwstomum lwrai Spa nov; Ventral view. 

E 
E 

Lf) . 

a. collar region; b. acetabular region (para type) showing position of cirrus sac. 
For explanations, see Text-fig.!. 

Testes are post-equatorial, trilobed and tandem in position. 'l'he 
lobes are simple and broad. The posterior testis is usually slightly 
larger than the anterior testis. The anterior testis measures 0·15 X 
0·19 mm. while the posterior one O'190xO'21 mUl. The cirrus-sac is 
strongly muscular, pear-shaped and lies dorsal to the acetabulum, parallel 
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to the longitudinal axis of the, body. Its anterior end abuts against ~he 
oesophageal arch (Text-fig. 2b) while its posterior end extends posterIor
ly over the anterior third of the acetabulum. Vesicula seminalis is 
well developed, occupying the rn.ajor portion of the cirrus-sac a~d is 
bent on itself, thereby giving a bipartite appearance. Its proxImal 
part is much larger and covers up a portion of the distal part. Pars 
prostatica is short and opens into the cirrus\ 

Ovary is equatorial, almost round and medially placed. It measures 
0·098 X 0·137 mm. Vitellaria are extra-caecal, and partly inter-caecal, 
extending along the sides of the body from the level of the posterior 
border of the acetabulum upto the posterior en'd of the body. They 
nlerge in~o each other behind the posterior testis. The transverse 
vitelline ducts arise, on either side, at a level slightly in front of the 
anterior testis and open into a prominent pear-shaped yolk-reservoir 
lying in the mid-longitudinal line of the body. The apex of the reservoir 
is directed obliquely forward. The yolk-reservoir is a very character
istic feature of all these specimens. It measures 0·117 X 0·058 mID. 

The shell-gland is situated medially just posterior to the ovary. It 
is ahT.ost spherical and measures 0·078 X 0·101 mm. Laurer's canal is 
present. Receptaculum seminis is absent. The uterus is confined 
to the inter-caecal field in front of the testes. The uterine coils are few, 
containing only 30 eggs. The posterior end of the uterus passes dorsal 
to the ,acetabulum as the metraterm and opens into the genital pore. 
The eggs are oval, non-ope~culate and measure 0·058-0·098 X 0·039-
0·058 mm. The development of the embryo seems to precede the egg 
laying as there are eggs in the uterus containing multinucleated bodies. 
Genital Fore is single, lying in the mid-longitudinal line in front of the 
acetabulum. 

The excretory vessel is cylindrical and is seen extending upto the level 
of the posterior testis. The excretory pore is sub-terminal in position. 

TABLE 

Iinportant m,easure1nents of Paratype specimens, in millim.et'J'es. 

I-Aength 
Breadth. . 
No. of colJal' spines 
Collar 
Ora.1 sucker 
Pharynx 
Oesophagus 
Ventral sucker 
Ovary _ 
Anterior testiR 
Posterior testis 
Cirrus sac 
Shell gland 
Yolk reservoir 
Eggs 

Distance of intestinal bifurc8.tion from a-nterior end 
Distance of ventritl sucker from· anterior end. 
Distance between intestinal bifurcation and ventral 

sucker. ' 

Specimen I,' 

6·97 
1·56 

38 
O·274x 0'509 
0·196 X 0·196 
0·215 X 0·137 
0·646 
0·705 X 0·646 
0·196 X 0·313 
0'47xO'50 
0'S6x 0-08 
0·254x 0·352 
0·235x 0·49 
0·215x 0·078 
0·078-0·0n8 

X 0·058 
1·078 
1-176 
0·137 

Specimen 2. 

6·66 
1·76 

? 
0·294X 0·627 
O'137x 0·215 
0'235xO'137 
0'548 
0'686x 0·725 
0·196 X 0·509-
0·41 X 0·66 
O'50x 0'62 
0·333 X 0·352 
0·235x 0·45 
0·235X 0·137 
0·078-0·098 

0·94 
1·117 
0·098 

x 0·058 
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Variati()fl,s , -The marked differences shown by the paratype speci
mens, as regards the size of the body and of various other organs, have 
been given in the above table. Besides this, the paratypes show some 
random variations in their morphological characters. The collar spines 
in ,one specimen are 38 and are arranged in a double alternate row; 
in the other, the dorsal spines have fallen out but the ventro-Iateral 
spines are in a single row. In both, the number of end-group spines 
is 4 on each side, of which one is more prominent than others, and they 
are arranged in pairs. The oral sucker is round in one whereas it is 
transversely oval in the other. In one of the specimens, two lobes of 
the anterior testis are very faintly indented. In both paratype speci
mens, ovary is oval, just post-equatorial and dextral in position. The 
shell-gland is also oval. The uterus is densely coiled and packed with 
numerous eggs. 

Disoussion.-The parasite has branched testes, confluent vitellaria 
in the post-testicular region, and therefore belongs to the genus 
Paryphostomum Dietz!, 1910. Bhalerao,2 1927 created the genus Testi
saou.lus with l' indioum as the genotype which he recorded from Uro
mastix hardwickii. I..Iater~ however, when the full account was published, 
he3 (Bhalerao, 1931) placed this species under the genus 'paryphostomum. 
Evidently his new genus is a synonym of Paryphostomum and in this, 
Bhalerao also agrees. So far only eight species (excluding P. novum. 
Verma, 1936) have been assigned to this genus, viz., P. tradiatum4 

(Dujardin, 1845) Dietz, 1910; Edward,S 1927; P. seg1"egatum Dietz, 
1910; P. sufrartyfex (Lane,6 1915) Bhalerao,' 1931; P., tenuicollis 
(Johnston,S 1917) Pl'ice,9 1931; P. indicum Bhalerao, 1931; 
P. testitrijolium Gogate,lO 1934; P. pentalobum Verma, 1936 
and P. phalacrocoracis GOSS,ll 1940. The abs~nce of a prepharynx in 
the author's species distinguishes it from all others excepting sufrartyfex 
which, according to Faust12, also lacks a prepharynx. It differs from 
others in the number of collar spines but comes close to sufra1·tyfex, in 
which the conar spines are 32 according to Lane, but 39-42 according 
to Bhalerao. The presence of a stout and prominent spine in the end
groups readily distinguishes the present species from. all others but 

1 DieOtz, E., Zool Anz., I..4eipzig, XXXIV, pp. H~0-190 (1909);' Zool. JaJl,.rb., Jena, 
Suppl. XII, pp. 368·376 (1910). 

2 Bhalerao, G. D., Proc. Indian Sci. Congr. Cal. XIV, p. 191 (1927). 

3 Rhalerao, G. D., ParasitoloYZJ XXIII, pp. 99-102 (1931). 
4 According to .Johnston (Tranll. Roy. SJc. R. Australia LXVI, pp. 226-24-2, .1943) 

P. tenuicollis, P. testitrifolium and P. phalacroeoracis are synonyms of P. rad~at'Um 
Yamashita (Volurnen Juhilare pro Prof. Yaskida, Osaka II, pp. 173-186, 1939) regards 
P. radiatum and P. segregaturn to he synonymous. These two publications were not 
accessible to the writer. 

I; Edward, E. E., Para.fJilology XIX, pp. 245·259 (1927). 

8 Lane, C., Indian J. j1fed. Res. II, pp. 977-983 (1915). 

7 Bhalerao, G. D., Ree. Ind. M1.t8. XXXIII, pp. 475-479 (1931). 

• .Tohnston, S. J., J. Roy. Soc. Sydney, N. S. W. L, p. 206 (HH 7). 
t Price, E. '~T., Proc. U. 8. Nat . .!lfus. L~XIX, pp. 1-13 (1931). 

10 Gogata, B. S., Rec. Ind. Mus. XXXVI, pp. 139-141 (1934). 
11 Goss, O. M., J. Roy. Sf)c. West. Australia XXVI, pp. 1-6 (10400). 

12 Faust, E. C., Human Helminthology, Philadelphia, pp. 181·183. 
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sufrartyfex. In the trilobed nature of the testis, it :teBe~bles testit~
folium but differs from it in & other respects. The extent, SIze and POSI
tion of the cirrus-sac further distinguish this species from sufrarty!e.x, 
radiatum, testitrifolium, and phalac1"OClt1oacis. In the absence of a definI~e 
receptaculum seminis, it differs from testitriJolium and indicum., an? I? 
the equatorial position of ovary, from radiatum, segregatum, teshtn
joliu,n and phalacroc01oacis. I t further differs from tenuicollis in the 
extent of the cirrus sac and vitellaria, and also in the distinct lobation of 
testes. The presence of a prominent yolk-reservoir is also very character
istic of the new species. 

Type-specimen.-No. W3755/1; Pa1oatypes.-Nos. \V3756 & 3757/1, 
Zoological Survey of India, Calcutta. 

Echinostomum novum (Ve~ma). 
Verma, 1 1936, described this species under the genus Paryphos~omum 

Dietz, 1909. By the courtesy of Mr. S. C. Verma, the w~iter. had an 
opportunity to exanline the type specimen. Since the original account 
of the species by Verma does not contain any figure of his new specIes, 
a figure of the type-specimen is being provided in thi.s paper, and as he 
.published only a brief diagnosis, his description is supplemented as 
below: . 

The end-group spines are five on each side, the gap near the end
group spines on right side seems to indicate that a spine has fallen out. 
The fiat scale-like spines are visible on · the ventral surfac~ only 
upto the acelabular region. The sharp marginal body spines a:re seen 
upto the level of ovary. The oesophagus shows a few diverticula at 
its posterior end (Text-fig. 4b). The testes are post-equatorial, almost 
equal in size; the anterior one is roughly oval with an extero-Iateral 
protuberance on the right side, the posterior one is rather irregular with 
a late~al depression on the left side. They are, however, not b:tanched. 
The cirrus sac (Text-fig. 4b) is a prominent structure lying transversely 
in -the space between the intestinal arch and acetabulum. The vesicula 
seminalis is a voluminous structure and is full of sperms. It leads into 
a long and club-shaped pa.rs prostatica into which open the prostatic 
cells, it is followed by the cirrus. The' ovary is post-equatorial in 
position and oval in shape. Receptaculum seminis and Laure~'s canal 
are present. The shell gland is seen as a diffused structure. The geni
tal pore is, however, not clearly seen, but seems to be situated on the 
left side. The excretory pore is sub-terminal. 

The principal character which Dietz used to distinguish the genus 
Paryphostomum from Echinostomum is, the strongly branched testes 
in the former. Besides this, the cirrus-sac is always in front of the 
acetabulunl in the genus Echinostomum whereas in the genus Paryphos
tornum it extends posteriorly over the acetabulum~ The testes in 
Vernia's species- are not branched, the faintly crenated appearance of 
the testes is, in the opinion of the writer, due to fixation. There are, 
however, species assigned to the genus Echinostotn'ltm in which the testes 
are faintly lobed. Since the diagnosis of the genus Echinostomum 
admits the inclusion of such species in which the testes are either entfre 

1 Verma, S. <1., Allahabad Uni. Studie8 XII, pp. 158·159 (1986). 
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or faintly lobed and the cirrus-sac lies in front of the acetabulum, the 
writer is o~ the opinion that the species novum Verma, 1936 should be 
transferred to the genus Eckinostomum. 

c.sp_-- F.1I"AIII-':;'II,,;l,,- - o.s. 
,-ph. 

-oes. 

~~---v.s. 

i:c;-

--ey: 

OY.-

~] 
t.4! _ -;..v. 

-ex.p. 
']~EXT-FIG. 3.-Echi'nostomum novum (Verma); Ventral view. 

C.8. cirrus sac; c. 81). collar spines; ego egg; ex. b. eXcl'etory bI~dder; e.r. p. 
excretory pore; i. c. intestinal caeca; oe.9. oesophagus'; o. 8. oral sucker; 
av. ovary; ph. pharynx; t. testes; v. vitellaria; v. 8. ventral sucker. 
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'fEX',r-FIG. 4.-Echinostomltm nOVU1n (Verma); ventral view. 

a. Anterior end showing collar spines; b. Acetabular region showing cirrus 
sac. 

c. 8. cirrus sac; o. 8. oral sucker; p.p. pars llrostatica; p.p}". prepbaryo..x: ; 
v. 8. vesicula seminalis. 
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The present paper is a record of a,n examination of gravid females of 
.twenty species of sharks and rays from the Bombay waters, which the 
authors carried out during the quinquennium fr01D. 1940 to 1944. The 
observations, set forth in a tabulated form, are chronologically arranged 
and describe the various stages of gestation 'as well as salient features 
of embryonic development. As a result of these obs(,fvations, it has 
been po~sible to add notes of a generalised natllce on the breeding 
habits· of these species. 
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Observations on nlore or less similar lines by such authors as Alcock 
(1890, 1892), Woodnlason and Alcock (1891), SouthwellJ1910) Southwell 
and Prashad (1919) and Mahadevan (1940) are sketchy and scarcely 
contain a complete account of the life-history of even one form. These 
gaps are, to a considerable extent, filled by our account. 

Date of Length of 

capture. parent 
female. 

28-9-42 25" 

9-10-42 24·0" 

16·11·42 24·0" 

17-11-42 25·5" 

17-11-42 27·25" 

11-1-44 26"0" 

10-10-47 25·5/1 

Scoliodon palasorrah (Ouvier). 

Total No. Length of 
of embroys. embroys. 

1+2=3 112 mm. 

2+1=3 63mm,} 
2+1=3 63mm. 

1+2=3 33 mm. 

3+2=5 110 mm. 

1+3=4 256 mm. 

2+2=4 126 mm. 

Remarks. 

Intermediate pregnancy; embryos en 
closed in shell-membrane sacs devoi d 

e 
m 
n 
a 

of any liquid; yolk-sac, with littl 
yolk, folded all over its face to for 
rudimentary placental connectio 
with uterine trophonema; appendicul 
long, thread-like and much-branohed 

Intermediate pregnancy; rudimenta ry 
placenta present even at this stage. 

Early pregnancy; embryos enclosed . 
water-filled shell membrane sacs 

m 

spiracles and branchial mamen 
; 

t08 
present; appendicula very short. 

Intermediate pregnancy. 

Preparturition stage; left ovary wi 
three big, oval eggs eaoh 12 m 

th 
m. 

X 13 mm. and full of bright yello w 
yolk; 'entire' placenta. 

Intermediate pregnanoy. 

The species does not appear to grow beyond 30" in length, the maxi
mum length recorded being 27·25" The smallest adult male, with 
well-developed fusiform claspers measured only 22" in total length. 
Observations of the female show that only the left ovary is present 
and the largest ovarian egg measures 12 mm. X 13 mID. It is ovoid 
in shape and contains bright yellow yolk. Mahadevan (1940) states, 
however, that both the ovaries are present and that the largest ovarian 
egg measures only 3 mm. to 4 mm. in diameter. The nidamental gland 
consists of two spirally twisted ho~ns. Ordinarily, the minimum number 
of offsprings at a time is three, two fr01TI one uterus and one from the 
other. At bi~th, they measure from 275 mm. to 300 mm. in total length. 
The peak of parturition period appears to be Janua~y and February. 
The foetal placenta is of the' entire' variety. The maternal placenta 
in advanced stages of pregnancy is a more or less circular bunch of 
highly vascular, close-set plaits and folds of the uterine mucous mem
brane in the posterior part of the uterine compartment-the trophone
matous cup-this being definitely elevated above the general surface 
of the uterine mucosa so as to look like a flowery nlass borne on a 
thalamus. 
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Date of 
oapture. 
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Length of 
parent 
female. 

Scoliodon walbeehmi (Bleeker). 

Total 
No. of 

embryos. 
Length of 
embryos. RemarKS. 

109 

--~-----

29-10-42 31'5" 

15-12-43 31'5" 

10-10-47 

0+2=2 237 mm. 

45 mm. 

Advanced pregnancy ; right uterus 
abortive, with only a shell-mem
brane tuft; foetuses enclosed in 
shell-membrane sacs; , entire' 
placenta; short thin; appendi
cula with rounded tips. 

Post-pregnant stage; each uterm~ with 
one compartment and one atrophyini 
trophonema; only left ovary present 
and the biggest ovarian egg round 
20 mm. in diameter and with 
yellow yolk. 

Right uterus abortive with, two barren 
shell membrane tufts; embryos 
enclosed in water-filled sacs; appen
dicula in the form of rounded 
disc-like knobs. 

This species does not appear to grow beyond 37" in total length. 
The smallest adult male mea.sured only 29" in total length. In the 
female only the left ovary is present and a fully mature ovunl measures 
about 20 mm. in diameter. The nidamental glands are exactly similar 
to those of Scoliodon palasorrah. Embryos are enclosed in shell mem
brane sacs and the placental cords bear short, close-set and flattend 
appendicula with rounded and bifid extremities. Foetuses in advance 
stages of development are faithful replicas of their parents except for 
the fact that the margins of their teeth are entire and not roughened 
as in the adult. The nunlber comnlonly born at a time is two, one 
from either uterus or both from one uterus, the other uterus being 
abortive. The parturition period appears to be sometime in November 
and December. The placenta formed is of- the 'entire' variety. 

Hypoprion macloti (M tiller & Henle). 

Date of Length of Total No of Length of 
parent . Remarks. 

oapture. fi I embryos.. embryos. emae. 

7-2-42 

22-9-42 

5-11-42 

33" 1+1=2 

30" 1+1=2 

33" 0+1=1 

412 mm. Advanced pregnancy; shell membrane 
sacs enclosing embryos without any 
liquid at this stage; no appendjcula. 
on placental cords; 'entire' pla.
centa. 

27 mm. Early pregnancy; embryos enclosed in 
water-filled sacs of shell membrane; 
spiracular slits and branchial filaments 
present; no placenta at this stage. 

187 mm. Intermediate pregnancy; right uterus 
with only an unfertilized egg enclosed 
in shell membrane; shelly sacs of 
f}mbryos devoid of any albuminous 
liquid; rudirn3 I ,u,ry placental connec
tion presen ~. 



110 Records of the Indian Museum. [Vol. XLVII, 

Hypoprion macloti (Miiller & Henle)-contd. 

Date of I Le gth of 'rotal 
Length of l parent No. of embroys. Remarks. 

capture. female. ~mbryos. 

18·2·4:3 34" Pregnant condition; only right ovary 
with five big oval eggs; each 20 mm. 
X 19 mm. and with golden yellow 

yolk ; uteri showed readiness to 
receive eggs. 

22.11·43 35" 1+1=2 237 mm. Intermediate pregnancy. 

29·2-44 34" 1+1=2 425 mm. Advanced pregnancy. 

'2-3-44 34" 1+1=2 450 mm. " " 

rhe species is a small one and does not grow beyond 36" in tota.l 
length. Ma.]es seenl to attain maturity when only about 27" in total 
length. Only the right ovary is present. Mature eggs are oval in 
outline, full of bright yellow yol~ and the 1argest nleasures 20 mm. 
X 19 mm. Unlike Scol·iodon palasorra7~ and S. walbeehm1:, each nidanlental 
gland consists of two coiled horns. The commonest number of young 
ones born is two, one from either' uterus and at birth, they measure 
from 450 mnl. to 500 Iunl. in total length. The foetal placenta is of 
the 'entire 'variety. Males of this species are very comnlon and 
constitute 95 % of t~e quantity landed. Females are rare. 

Dat,e of 
copture. 

21·12·42 

22 ·12-42 

17-5-43 

22-9-43 

4-11-43 

27 8·43 

5-11-43 

21 1-44 

29 2·44 

11·4·44 

Length 
of 

parent 
female. 

5'-9" 

5'·4~ 

5'-2" 

6' 

5'-4" 

5'-9" 

5'-7" 

5' -9" 

5'-9" 

Carcbarinus limbatus (Miiller & Henle). 

Total No. Length of 
of embryos. embryos. 

3+2=5 144 mm. 

1+J=2 575 mm. 

3+3=6 225 mm. 

2+2=4 225 mm. 

3+3=6 175 mm. 

2+2=4 190 mm. 

3+3=6 400 mm. 

3+3=6 475 mm. 

. . . . 

Remarks. 

Intermediate pregnancy; left uterus 
also contained an unfertilized 
egg; branchial filaments present ; 
spiracles absent; rudimentary 
placenta formed. 

Preparturition stage; right uterus 
also contained an unfertilized egg
and the left a degenerating embryo; 
, el}tire' placenta. 

Post-pregnant condition; compart-
mental walls no longer visible. 

Intermediate pregnancy; no pIg-
mentation yet developed in the 
embryo. 

" " 
" " 

Each uterus also contained an 
unfertilized egg. 

Advanced pregnancy. 

" 
Post-pregnant condition • 
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The species grows to a length of about 6'. The smal1est adult fenlale 
measured 5'-2" in total length and the smalle3t adult male only 4'-8" 
Only the left ovary is present; the mature egg measures about 25 mm. 
in diameter a.nd possesses yellow yolk. Throughout their intrauterine 
life, the embryos are enclosed in water-filled sacs of shell membranes 
which afford protection to the embryos. The number commonly born 
at a time is six, three from each uterus and at birth they nleasure about 
24" in le~gth. The peak of parturition period in Bombay waters appears 
to be January, Februa)'y and March. The placenta formed is of the 
, entire ' variety. 

The species is cosmopolitan in its distribution, appearing in tropical 
and subtropical seas. Nichols and Breder (1927) state that breeding 
females of this species measure from 5' to 5'-6" in totallengtb and 'are 
re~dy to be released in April in the Bay of Florida' 

Date of 
capture. 

218-11-40 

17-1-41 

26-9-41 

17-2-42 

19-2-42 

29-4-42 

20-5-42 

28-4-43 

6-1-44 

9-5-44 

Carcharinus melanopterus (Quoy & Gaimard). 

Length of 
parent 
female. 

9'- 2" 

10' 

8' 

8'- 9/1 

9'· 4" 

10' 

9'-10" 

10'- 2" 

9'- 4" 

10'· 2" 

Total No. 
of 

embryos. 

9+9=18 

Length 
of 

embryo!. 

550 mm. 

6+6=12 600 mm. 

6+6=12 
eggs. 

6+5=11 

7+6=13 

550 mm. 

120 mm .. 

775 mm. 

70 mm. 

Remarks. 

Advanced pregnancy; foetuses enclosed 
in water-filled shell membrane sacs; 
'discoid, placenta; no appendicula on 
placental cord. 

" " 
Pre-pregnant condition; only left ovary 

with small, pea-sized and colourless 
eggs. 

Advanced pregnancy. 

Pre-pregnant stage; left ovary with 
30 big ripe eggs from 38 mm. to 
50 mm. in diameter. 

Each uterus with six spindle-shaped 
eggs enclosed in shell membranes. 

Early pregnancy; only one com part 
ment in the left uterus contained an 
unfertilised egg; embryos enclosed 
in water-filled shell membrane sa('s ; 
spiracles present; no placenta at 
this sta,ge. 

Advanced pregnancy; foetuses still 
enclosed in water-filled sacs; firm 
placental connection. 

Post-pregnant stage; uteri reduced in 
size with sagging walls and atrophy
ing trophonementa; ovary with pen
sized, pale ova. 

Post-pregnant condition; left ovary 
with 24 hig eggs 37 mm. in diameter ; 
uteri empty, without compartment s 
and containing degenerating frag
ments of shell membranes. 

Early pregnancy; the uteri also con
tained a few unfertilized eggs and 
some barren shell' mem brane tufts; 
sexes differentiated even at this stage. 
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The maximum length of the species recorded by us is 10'-2" Femal~s 
attain maturity when about 8' long. Alcock (1890) described a gravid 
female of O. melanoptm·us as being only 5' in length. It is very likely that 
Alcock's species was not O. melanopterus but some other shorter form 
such as O. lirnbatus or O. sorrah. Only the left ovary is present and 
functional The mature ovarian egg is round and measures from 37 mm. 
to 50 rom. in diameter. As many as 30 ripe eggs may be produced at 
a tilne. The commonest number of young ones produced is 12, six from 
each uterus and at birth, they measure from 750 mm. to 900 mm. in 
total length. Sexes of the embryos are differentiated externally as early 
as 80 mm. stage. The parturition period appears to extend from Dec
cember to March. Throughout their intrauterine life, the embryos are 
enclosed in water-filled sacs affording protection to the embroys. Even 
in advanced stages of pregnancy, the uterine compartments are more 
or less transverse in disposition and in this respect the condition re
sembles that in Galeocerdo tigrinus (Sarangdhar, 1943). The foetal 
placenta is of the 'discoid' variety. 

Carcharinu3 sorrah (Muller & Henle). 

Length of Total No. Length 
D~te of pa.rent of of Remarks. 
capture. female. embryos. embryos. 

- -----
13-3-42 4'- 3" 2+2=4 512 mm. Advanced pregnancy; only left ovary 

present with small pale ova not big. 
ger than peas; foetuses enclosed in 
water-filled sacs; 'discoid' placenta. 

12-3-43 4'- 0" 3+3=6 425 mm. ! Advanced pregnancy. 

4-11-43 4'. 2" 3+2=5 225 mm. Intermediate pregnancy; rudimentary 
placenta formed while yolk-sac still 
contains thin, lemon-yellow yolk. 

5-11-43 4'- 3" 2+2=4 275 mm. Intermediate pregnancy; tips of pac 
torals and lower lobe of caudal jus t 
becoming blackish. 

21-1-44 4'. 3" 2+1=3 475 mm. Advanced pregnancy. 

29-2-44 4'. 8" 3+3=6 425 mm. 
" " 

1-3-44 4'- 4" 3+2=5 500 mm. Advanced pregnancy; left uterus ala o 

2-5-44 
contained an unfertilized egg. 

4'- 3" 2+1=3 550 mm. Parturition stage. 

The species does not appear to grow beyond 5' in total length. 
adult females commonly ranging from 4' -0" to 4'-6" in total length. 
Only the left ovary is present and functional. The number of young 
ones commonly born at a time is six and meg,sure at birth about 600 
mm. in total length. Throughout their intrauterine life, they are 
enclosed in water-filled sacs of shell membranes. The delivery period 
extends from March to May. The characteristic blackening of the 
tips of the fins begins to be noticeable when the embryos are 275 mm. 
long. The shortest adult male with stout, well-developed claspers 
measured 3' ... 7" in length. Embryos develop 'discoid' type of placenta. 
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Date of 
capture. 
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Carcbarinus menisorrah (MUller & Henle). 

Length of Total No. 
parent of 
female. em bryos. 

Length 
of 

embryos. 
Remarks. 

113 

29·10·42 35'5" 80 mm. Intermediate pregnancy; only left 

2·11·42 32'5" 

12·11·42 29" 

24.11·42 33" 

12·5·43 34" 

21 .. 11·43 35/1 

0·12·43 34/1 

28.2·44 34" 

29-2·44 35" 

6·3-44 34" 

1+1= 2 

ovary present; largest ovarian egg 
18 mm. in diameter and with bright 
yellow yolk; embryos enclosed in 
shell membrane sacs devoid of liquid; 
basal wan of yolk-sac with minuto 
folds which form placental connec· 
tion with uterine trophonema; no 
a ppendicula. 

62 mm. Early pregnancy; right uterus contain. 
ed an unfertilized egg; embryo en· 
dosed in shell membrane sac with 
little albuminous liquid; embryonio 
spiracles and branchial filaments 
present; no placental connection. 

212 mm. Advanced pregnancy; right uterus abor. 
tive ; 'entire:' placenta. 

350 mm. Parturition stage. 

163 mm. Intermediate pregnancy. 

275 mm. Advanced pregnancy. 

0+1= 1 325 mm. Advanced pregnancy; right uterus 
abortiye. 

1+1= 2 325 mm. " " 

1+1= 2 300 mm. " ., 

1+1= 2 375 mm. Parturition stage. 

Mature specimens, both male and famale, of this species do not 
exceed 3' in length, although Day (1878) records that it attains 12' or 
more in length. The smallest adult female measured 29" in total length 
while the smallest male recorded measured only 27" Only the left 
ovary is present and functional and the largest ovarian egg measures 
about 18 mm. in diameter. The usual number of young ones born is 
two, one from either uterus, although occasionally the right may be 
abortive. The foetus at birth measures from 350 nlm. to 400 mm. in 
total length. The period of parturition in Bombay waters is fairly 
long, extending from NoveIflber to March or even April. The placenta 
formed is of the 'entire' variety. 
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Carcharinus temminckii (MUller & Henle). 

Lengt.h of Total No. Length 
Date of parent of of Remarks. 

capture. female. embryos. embryos. 

8-8-42 5'· 3" 4+4= 8 27 mm. Early pregnancy; embryos enclosed 
in water.filled shell membrane sacs; 
spiracles and branchial filaments pre-
sent; no appendicula. 

19-8-42 4'· 9" 4+4= 8 43 mm. Early pregnancy; sexes .not yet- distin-
gtlished extemally. 

5-2·42 5'· 0" 4+4= 8 375 mm. Advanced pregnancy; embryos st.ill en-
closed in water·filled shell-membrane 
sacs; 'discoid' placenta. 

30-4-43 4'-10" 4+4= 8 450 mm. Advanced pregnancy. 

5-5-43 5'. on 4+4= 8 525 mm. 
" u 

12·5-43 5'- 4" 4+4= 8 575 mnl. 
" " 

9-10-43 4/· 7" 5+3= 8 128 mm. Intel'mediate pregnancy; embryos in 
wa.ter-filled sacs; yolk-sacs still con-
taining yolk but rudiment.ary inter-
digitat.ing placenta formed; sexes 
distinguished externally. 

11-10-43 4'.38 4+2= 6 375 mm. Advanced pregnanry. 

27·1-44- 4'-11" 1+3= 4 306 mm. 
" " 

28-1-44 4'-10" 2+2= 4 350 mm. 
" ". 

29-2-44 4'-11" 4+4= 8 375 mm. 
" " 

13-4-44 4'·8' 4+3= 7 462 mm. Advanced pregnancy; left uterus als o 

I 
contained an unfertilized egg encolse 
in sheH membrane. 

d 

The species does not seem to grow beyond 5'-6" in total length, the 
nlaximum length so far recorded being only '5'-4" The minimum length 
of an adult female recorded is only 4'-3" The adult males are 
comparatively shorter than females, the smallest adult male thus far 
recorded being only 3'-9" in total length. Only one ovary is present 
and functional. The biggest ovarian egg is about 10 mm. in diameter. 
The commonest number of young 9nes produced at a time is eight, four 
from each uterus and at birth they measure from 4-50 mm. to 600 mm. 
in total length. Throughout their intrauterine life, they are enclosed 
in water-filled sacs of shell membranes whjch afford additional pro
tection to the embryos. The peak period of partlp'ition in Bombay 
waters is before the outbreak of the monsoon, viz., April and May. The 
plaC"enta formed is of the 'discoid' variety. Males and females in this 
sF ecies appear to be equally distributed. 
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Galeocerdo tigrinus Muller & Henle. 

Date of Length of Total No. Length of 
capture. parent of embryos. embroyos. Remarks. 

female. 

-

15·12-41 12' 18+18=36 70 mm. Early pregnancy; besides the 18 em-
bryos 4 compartments from each 
uterus also eontained 4 unfertilised 
eggs ; no pigmentation yet. 

17·1·42 13' -I" 21+21 =42 500 mm. Advanced pregnancy; foetuses enclosed 
in water-filled sacs of shell mem-
branes; no placenta formed. 

4-5-43 12'·9" 14+13=27 725 to 
750 mm. Parturition stage; no placenta; the 

left uterus also contained one 
unfertilised egg. 

21-10-43 9'·3" 14+15=29

1

200 mm, Intermediate pregnancy; branchial fila-
ments present; no pig men ta tion 
yet. 

The species has so far, been' observed to grow to a maximum length 
of 13'-1" in Bombay waters. Its developmental stages have been 
described in detail by Sarangdhar (1943; 1946). It is a prolific 
breeder and brings forth any number fron127 to 44 young ones at.a time 
the latter number being by far the most common. It is a non-placental 
form and the yolk in the yolk-sac suffices to bring about the complet~ 
intrauterine growth, thus not necessitating the formation of 
a placenta. Throughout the intrauterine life, the embryos are 
enclosed in water-filled sacs of sh~ll membranes which afford protection 
to the embryos. At birth, the foetuses measure about 750 mm. in 
length and have the characteristic tiger-like markings on their backs. 
The yolk-sacs and unlbilical cords are completely absorbed before birth. 

Hemigaleus balfourl Day. 

Date of Length Total No. Length of 
caput,re. of parant of embryos. embryos. Remarks. 

female. 

16·10-42 32" 3+1=4 135 mm. Intermediate pregnancy; shel1 mem. 
brane _ sacs disintegrated; yolk-sacs 
with very little yolk and with 
walls folded all over its face to form 
a placenta; umbilical cords with thin 
thread-like appendiculll .• 

24-11-42 33" 2+2=4 200 mm. AdvanC'ed pregnancy; , entire' 
placenta. 

9·11·43 23" 1+1=2 115 mm. Intermediate pregnancy; placenta form-
ed. 

9-11-43 25" 1+0=1 145 mm. . Intermediate pregnancy; t.he left 
uterus contained two abortive tufts 
of shell membranes. 

29-2-44 31" 1+1=2 175 mm. Ad va-nced pregnancy. 

15-10-47 26" 1+0=1 112 mm. Intermediate pregnancy. 

--
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The species does not grow to beyond 36" in total length the maximum 
length recorded being 33" and the minimum length of an adult female 
being only 23" The commonest number of young ones born is two, 
one from each uterus and their length at birth is from 200 mm. to 
225 mm. Female foetuses predominate. The placental condition 
is established early and the placenta formed is of the 'entire' variety. 
The peak of parturition period appears to be February and March. 
As in Scoliodon sorrakowah, the shell membranes enclosing the embryos 
undergo early degeneration, most .probably nutritive and supply 
additional nutriment to embryo. 

Sphyrna blochii (euvier). 

Date of I.Jength of Total No. Length of 
parent f b b Remarks. capture. fema Ie. 0 em ryos. em ryos. 

____ ----1-'----1-----1 ---------------

1-9-41 

11-12-41 

25-2-42 

28-9-42 

5-2-43 

~5-3-43 

30-4-43 

17-5-43 

14-7-43 

4'-5" 4+4= 8 

3'-11" 3+3=6 

4'-0" 3+3=6 

4'-4" 3+3=6 

3'-10" 3+4=7 

3'-11" 

4'-2" 

4'-0" 

3+3=6 

3+3=6 

3+3=6 

70 mm. Early pregnancy; embryos enclosed 
in shell membrane sacs with clear 
albuminous liquid; each oculo-narial 
expansion shorter than its width 
branchial filaments present; urn 
bilical cords with thin, circular 
locular appendicula; no placenta 
formed. 

287 mm. Intermediate pregnancy; sacs enclos 
ing embryos with little albuminous 
liquid; oculo-narial expansions curv 
ed backwards to give a horseshoe 
shape to the head region; rudi 
mentary placenta formed; charac 
teristic appendicula present. 

362 mm. Ad vanced pregnancy; oculo-narial 
expansions still directed posterior 
ly; 'entire' placenta. 

43 mm. Very early pregnancy (shark-like 
stage); in addition to the embyros 
each uterus also contained 2 unfer 
tilized eggs; no' appendicula on um 
bilical cords. 

325 mm. Advanced pregnancy; right uterus also 
contained an abortive egg. 

350 mm. 

350 mm. 

400 mm. 

Advanced pregnancy. 

" " 

" " 

Free-swimming young ones with fre8h 
umbilical scars 450 mm. to 525 
mm. long. 



1949.] 

Date ~f 
capture. 

25·9-43 

7-10-43 

7-10-43 

23·10·43 

25-1-4:4 

4-2·44: 

ae.2-44 

6·3·44 

11-0·44 
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Sphyma blochii (Cuvier)-contd. 

Length of Total No. Length of 
parent of Rem'arks. 
female. embryos. embryos. 

3'-5" 

3'-9" 

4'·3" 

3' -10" 

4'·8" 

3'·9" 

4' -3" 

4'·6" 

66 mm. Early pregnancy; embryonic develop
ment arrested due, in all possi
bility, to the bursting of the 
embryonic yolk-sacs. 

60 mm. Early pregnancy. 

45 mm. ' Shark-like' stage. 

125 mm. Intermediate pregnancy; unpigmented 
embryos enclosed in water-filled 
shelly sacs; rudimentary placenta 
formed. 

325 mm. 

375 mm. 

375 mm. 

450 mm. 

Advanced pregnancy. 

" " 

" " 

" " 

Post-pregnant condition; ovary with 
ova measuring 5-6 mm. in diameter 
and possessing yellow yolk. 

The species has not, so far, been observed to grow beyond 4'-8" 
in length and apparently it hardly exceeds 5" at the most. The small
est adult female measured only 3'-5" in length while the smallest adult 
male recorded was 3'-7" in length, Only the right ovary is present and 
functional and the mature egg measures about 10 mm. in diameter. 
The number of young ones born is commonly six, three from each uterus 
though the maximum number so far recorded is' 9. Female foetuses 
predominate. Newly born young ones measure about a foot and half 
in total length. The peak of parturition period in Bombay waters is 
April and May, just before the monsoon. Sexual activity appears to 
be the highest .during the monsoon as, in September and October, imme
diately after the monsoon, females are in early and intermediate stage 
of 'pregnancy. The embryos during their early and intermediate stage 
of development are enclosed in protective water-filled shell membrane 
sacs but the protective liquid diminishes in quantity as preg
nancy advances. The placenta formed is of the' entire' variety. 

Gravid females of this species furiously attack one another, when 
they are so heavily buffeted that the yolk-sacs of the developing 
embryos burst and the embryos undergo abortive changes. 
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Date of 
capture. 

Length 
of 

parent 
female. 

8'-1" 

18-3-42 8'-8" 

29-8-42 8' -3" 

20-7 -43 7' -0" 

26-8-43 . 9'-9" 

6-10-43 8' .. 9" 

Do 

Do 

7-10-43 

9-10-43 

13-10-43 

12-4-44 

8-10-47 

9' .. 2" 

9' ·7" 

9'·3" 

7'·9" 

8'-3" 

ReC01'ds Of the Indian Museu-m. [ Vol. XLVII, 

Rhynchobatlls djiddensis (Forskal). 

Total No. 
of 

embryos. 

Length 
of 

emhryos. 
Remarks. 

Prepregnant stage; both ovaries full 
of eggs 37 mm. in dia.meter ; uteri· 
empty, with smooth mucous mem
branes. 

5+5= 10 150 mm. Intermediate pregn'tncy ; both ovaries 
~uU of eggs ranging from 25 Mm. 
to 62 mm. il'l diameter egg-cases 
enclosing embryos disintegrated; 
uterine mucous membra.ne with 
plaits and frills. 

5+5=10 1301nm.. Intermediate pregnancy. 

4+4=8 95 mm. Intermediate pregn'},ncy; shelly egg-
ca.se broken up into fra~m~~ts. 

3+4=7 45 mm. E~rIy pregnlncy ; 'sh'},rk-Iike' stage 
in each uterus ; one egg-case enolo
sing embryos; egg.case compart
mented. 

4+ 4:=8 157 mm. Intermediate pregnancy. 

4+4=8 

6+3=9 

4+4:;:::8 

3+4=7 

3+3=6 

200 mm. Commencement of advanced pre'g-

235mm. 

287 mm. 

437 lnm. 

245 mm. 

nancy. 

" " 
Advanced pregnancy. 

" " 
Three eggs in each egg-case, each ~g 

measuring 87 mm. in diameter. 

Post-pregnant condition. 

Commencement of advanced pregna.ncy. 

The maximum length of this species so far recorded is 9'-9" and the 
minimum length of an adult female only 7' It is an ovo-viviparous, 
form. Both ovaries are present and functional and produce large
round eggs full of viscous yellow yolk. The largest ovari~n egg mea
sures about 62 mm. in diameter. Early embryos are enclosed in com
partmented, leathery egg-cases formed from shell-membranes but 
these last only a short while and disintegrate after a certain stage of 
embryonic developlJ!ent. The smallest embryonic stage when the egg
case was already in a disin tegra ting condition was observed 'to be the 
95 mm. stage. The commonset number of young ones produced is eight, 
four from either uterus, although the maximum recorded is 10. The 
maximum number of healthy embryos from a single uterus was six!" 
At birth, they measure from 450 mm. to 500 mm. in total length. The 
greatest reproductive activity appears to be during the monsoon months 
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for, gravid females in early or intermediate stages of pregnancy are 
landed in August, September and October. Fishermen state that .these 
fish are caught during these months within three to four miles off-shore 
indicating that th.e breeding grounds of this species are located quite 
near Bombay. The parturition period appears to be towards the end 
of the year. 

Date of 
capture. 

15-3-43 

•• 

15-5-43 

4-2-44 

2-3-44 

6-3-44 

Length 
of 

parent 
female. 

8'-2" 

9'-3" 

8'-1" 

8' -11" 

Pristis cuspidatus La tham ~ 

Total No. 
of 

embryos. 

.. . 

Length 
of 

embryos. 

33mm. 

Remarks. 

Early pregnancy; 'shark-like' stages. 

A free-swimming; newly born young 
one 425 mm. long; (including saw); 
yolk-sac and stalk just absorbed. 

A free-swimming newly born young ono 
600 mm. long; yolk-sac and stalk 
just absorbed. 

53 mm. Early pregn'lncy;' saw-fish' stage. 

43 mUl. Early pregn:tncy; rostrum just ori
ginated. 

537 nUD. Parturition stage; teeth on saw not 
yet cut throughout the membrane 
enveloping them; yolk-stalk and 
sac nearly completely reduced; large 
internal yolk-sac. 

This species has been rarely observed to grow beyond 10' in Bombay 
waters, though Day (1888) records sizes of 20', and upwards in length. 
It is ovo-viviparous. Both the ovaries are present and functional and 
a fully mature ovarian egg measures about 25 mm. in diameter. In 
early stages of development a number of embryos are enclosed in a 
soft leathery egg-case, compartmented internally. The egg-case lies 
in the uterus which, however,. is not compartmented. The uterine 
mucous membrane is, however, thro'wn into plaits and frills, is extre
mely glandular and produces a milky secretion which must serve as 
additional nutrition to the developing embroys. Six appears to be the 
commonest number of young ones born at a time, three from either 
uterus, their total length then varying from 425 mm. to 600 mm. The 
parturition period in Bombay waters appears to be March, April and 
May. The lateral teeth on the' saw' are cut only after the assumption 
of free life. 
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Dasyatis uranak var. vat'iegatus (Annandale). 
-.. 

Width Width 
Date of across disc Total No. across disc 
capture. of of of Remarks. 

parent embryos. embryos. female. 

5-10-43 5'-2" 2 325 mm. Parturition stage; only left uterus well 

9-10-43 5'-0" 1 294 mm. 

developed and containing foetuses 
solid brown spots 011 back of foetuea 
yolk-stalks and sacs completely absor 
bed. 

Advanced pregnancy; very short yolk 
stalk and sac present. 

; . • 

25·10·43 5'·0" 2 300 mm. Parturition stage; dorsal colouratio D 
of foetus as in D. 'aranak. 

26-10-43 5'·0" 2 425 mm. 
" " 

This has been rightly described by Annandale (1909) as only a colour 
variety of D. uranak (Forskal). Embryological observations reveal 
that the colour variation of the two forms is of a merely superficial 
nature, induced in certain cases by age, for the female of 
D. variegatus (with a dorsal colouration of hollow rings and an irregular 
network of wavy lines) invariably brings forth fully-formed young one 
with large round or oval dark brown or black spots) which could be 
described as D. ~tranak. It is at once obvious that the solid spots in 
the young condition (D. uranak) sometimes become hollowed out with 
age and converted into rings or wavy lines which coalesce to form 
the reticulum characteristic of the colour pattern on D. variegatus. 

The maximum width across disc of this variety observed by us in 
Bombay waters is 5'-2" Only the left ovary, left oviduct and left 
uterus are developed. A reduced nidamental gland is present above 
the upper pole of the left uterus. The commonest number of young
ones born is two and at birth they measure from 300 mm. to 450 mm. 
across disc. The parturition period in Bombay waters appears to be 
October and November. 

Dasyatis bleekeri (Blyth). 

Width Width across disc Total No. Date of of of across disc Remarks. capture. parent embryos. of 

female. embryos. 

14-11-41 42" 1 187 mm. Parturition stage; yolk-stalk and sao 
completely absorbed; uterine mucu-
ous membrane with trophonematous 
villi. 

17-5-43 40" 1 152 mm. Preparturition stage; embryo with 
only a short yolk-stalk. 
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The maximum size recorded for this species is 42" across disc. Only 
the left ovary, left oviduct and left uterus are present and functional. 
Only a single young one is born and brought forth at a time, its SIze 
across the disc then being about 200 mm. to 225 mm. 

Width 

Date of across disc 

oapture. of 
parent 

female. 

g-9-41 9'5" 

Do. 9'4" 

2-11-42 9'1" 
13-1-43 10" 

29-3-43 9'3" 

Dasyatis walga (MUller & Henle). 

Width Total across disc No. of of embryos. embryos. 

2 50mm. 

2 45mm. 

2 55mm. 
1 75mm. 

2 50mm. 

Remarks. 

Advanced. pregnancy; only left ovar y 
n present; ovarian egg 15 mm. i 

diameter. 
Advanced pregnancy; short yolk-stal k 

and sac present (30-40 mm. long). 

" " Parturition stage; yolk-stalk and sa 
almost completely absorbed. 

Advanced pregnancy. 

The maximum size of this species recorded is 10" across the disc. 
Only the left ovary is present and the mature ovarian egg measures 
about 15 mm. in diameter and contains bright yellow yolk. Only the 
left uterus is developed and bears two embryos at a time which at 'birth, 
measure from 70-80 mm. across the disc. The uterine mucous mem
brane bears fiat, spatulate trophonematous villi. Gravid females 
at full term are frequently landed during December and January. Re
productive' organs on the right side are entirely absent. 

Date of 
capture. 

9-9-41 

6-2-42 

29-3-43 

11-1-44 

Dasyatis zugei (MUller & Henle). 

Width 
across disc Total 

of No. of 
parent embryos. 
female. 

11'75" 1 

II" 2 

13·25" 2 

12·5" 2' 

Width 
across disc 

of 
embryos. 

42mm. 

112 mm. 

118 mm. 

108 mm. 

Remarks. 

Early pregnancy; very tiny unpig 
mented embryos with prominent 
yolk-stalks and sacs; uterine mucous 
mem brane with crowded glandular 
villi. 

Advanced pregnancy; foetuses pig 
mented and with nearly completel 
reduced yolk-stalks and sacs. 

y 

" " 

" " 
The maximum size of this species is observed to be 13'25" across 

the disc and the minimum of an adult female as II" across disc. Only 
the left uterus is developed and contains usually two embryos which, 
at birth measure from 112 mm. to 125 mm. across the disc. February, 
March and April are by far the commonest months when fully developed 
young ones, ready for birth ~re found in the wombs of gravid females. 
The reprpductive organs on the right side are in a rudinlentary state of 
development. 
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Gymnura poecUura (Shaw). 

'Vidth Width 
Date of across disc Total across disc of No. of Remarks. 
capture. parent ~mbryos. 

of 

female. embryos. 

29·10·42 43'5" 2+2=4 216 mm. Advanoed pregnanoy; both uteri well. 
developed and containing embryos; 
uterine mucous membrane with glan-
dular villi. 

22·4·43 37" 0+1=1 262 mm. Parturition stage; right uterus empty 
and had proba.bly liberated its young 
one in the sea. 

20·5·43 32" 3+3=6 212 mm. Parturition stage. 

30·12·43 31" 0+2=2 250.mm. Parturition stage; right uterus empty 
and had probably delivered its con. 
tents into the sea. 

11-4·44 36" 2+2=4 237 mm. Parturition stage. 

The gestation and embryonic history of a closely allied Indian species, 
Pteroplatea (Syn. Gymnura) '1nicrura -have been studied in detail by 
Woodmason and Alcock (1891) and by Alcock (1892). Our observa
tions on G. peocilura agree in every respect with the observations of the 
aforesaid authors. We were not able to obtain" gravid females of our 
species in early stages of pregnancy but Gudger (1912) records that in 
Pteroplatea mac lura the eggs and early embryos are enclosed in shell 
membrane sacs. 

The number of young ones commonly born is four, two from either 
uterus, and their size at birth is -about 250 mm. across the disc. Their 
yolk stalks and sacs are completely absorbed before birth. Pale white 
round dots on the embryonic sac are quite conspicuolls at birth. There 
seems to be no fixed parturition period for this species in Bombay 
waters. 

Date of 
oapture. 

22·9-41 

21-7-43 

12-4-44 

Rhinoptera javanica MUller _ & Hen1e. 

\Vidth Width across disc Total aqross disc of _No. of 
parent embryos. of 

female. embryos. 

48" 1 200 mm. 

43" 1 450 mm. 

51" . . .. 

Remarks. 

Intermediate pregnancy; yolk.stalk 10 
mm. long; no dorsal pigmentatio~ 
uterine mucous membrane with elon 
gated spatulate villi. 

Parturition stage; ~ olk-stalk and sa 
completely absorbed. 

o . , 

o 

Post-pregnant condition; short villi 
form trophonemata also present 0 

the muoosa of the right undevelope 
n 
d 

uteru~. 
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Only the left _ovary, left oviduct and left uterus are developed, the 
right oviduct and uterus being present but in a rudimentary condition 
of development and non-functional. A small nidamental gland is pre .. 
~ent above the upper pole of each uterus. .A. single young one is born 
at a time and at birth measures about 450 mm. across the disc. The 
yolk-stalk and sac are completely absorbed before birth. 

Mobula diabolus (Shaw). 

Width Width 
Date of across disc Total across disc 
capture. of No. of of Rema.rks. 

parent embryos. 
female. embryos. 

'--
6·5·43 45" 1 400mm. Parturition stage; uterine mucous mem· 

brane beset with trophonemata ; yolk .. 
stalk and sac completely absorbed. 

7·5·43 48" 1 400 mm. 
" " 

11·4·44 50" 1 375 mm. " " 

Only the left oviduct and left uterus are present. A small nidamen
tal gland is present immediately above the upper pole of the uterus. A 
single young one is bom at a time measuring, at birth, 400 mm. across 
the disc. It lies in a supine position within the uterus with its' wings' 
folded backwards and its cephalic horns folded ventrally and medially. 
The parturition period of this species is definitely April and May since 
a large number of gravid females at full term are then landed in large 
numbers. 
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A CONTRIBUTION TO THE SYSTEMATICS OF seOLIODOlV 
AOUTVB (RUPPEI.JL), HEMIPRISTIS ELONGATUS (KLUN
ZINGER) AND TORPEDO ZUGMAYERI ENGELIIART. 

By s. B. SETNA, M.Sc., F. R. M. B., Ph.D. (Oantab), F.N.I., and P. N. 
SARANGDHAR, M.Sc., Ph.D., F.Z.S., Departrnent of Fisheries, Bombay. 

( Plate XI ) 

INTRODUCTION. 

In o:ur studies on the systematics of Bombay elasmobranchs, we 
came across three species, viz., Scoliodon acutus (Ruppell), Hemipristis 
eZongatus (Klunzinger) and Torpiilo zugrnayej'i Engelhart, existing 
accounts of which are far too meagre to permit of easy identification of 
the spe9ies. They are not well-known to icthyologists and none of 
them is of common occurrence in Bonlbay waters, Hemipristis elongatus 
(Klunzinger) being recorqed here for the first time from the Indian seas. 
Detailed descriptions of these forms are therefore included in this paper 
and their systematic position is discussed. 

All the fo:r;IDs are fully illustrated. All text-figures have been pre
pafed by Babu R. Bagchi, Artist, Zoological Survey of India, Calcutt a, 
from specimens supplied by the authors, who take this opportunity of 
thanking both-Dr. S. L., ~ora, Director, Zoological Survey of India and 
Babu R. Bagchi for their kind help and co-operation. 

SYSTEMATIC ACCOUNT. 

Scoliodon acutus (~uppell). 
1835. Oarcharias acutus, RiippelI, N. W. Fische, p. 65, pI. xviii, fig. -I. 
1841. Oarckarias acutus, l1"iiller and Henle, Plagiost., p. 29. 
1870. Oarcharias ac-ut'us, Gunther, Oat. Fis/". Brit. Mus. VIII, p. 358. 
1878. Oarch.arias acid-us, Day, Fish. Inaia, p. 712, pI. clxxxiv, fig. 3. 
1946. Scolioclon ceylonensis, Setna and Sarangdhar, Proc. Nat. Inst. Sci. Ina. 

XII, pp. 246-252. 

Four species of the genus Scoliodon, viz., S. sorrako'tvah (Cuv.), S. 
palasorrah (Cuv.), S. acut'lts (Rupp.) and S. walbeehmi Blkr. have, so 
far, been recorded from the Indian seas. Muller and Henle, Gunther 
and Day accepted S. acutus as a distinct valid species, but later iothyo
logists like Garman 1 and Fowler 2 considered it as only a synonym of 
B. palasorrah (Cuv.). Careful scrutiny of our collection of these fishes 
from Bombay waters leads us to infer that S. acutus (Rupp.) is a valid 
species. Its detailed description is given below and its affinities pointed 
out. 

1 Ga.rman, S., .. Hem. M·us. Oomp. Zool. Harvard XXXVI (Un3). 
I Fowler, H. 'V., U. S. Nat. Mus_ Bull. (100) XIII (1941). 

[ 125 ]-
o 
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TEXT-FIG. I.-Lateral view of Scoliodon acutu8 (Riipp): x-}. 

The snout is rather elongated and triangular in outline, with a bJ;'oad
lyacute, but rounded, tip. The length of its preoral portion is one and 
a half times the width of the mouth at the angles and nearly equal to 
the distance between the eye and the first gill-opening. The nostJ;'ils, 
with small, triangular, flap-like, anterior valves, are nearer to the apex 
of the mouth than to the end of the snout. The grooves at the angles 
of the mouth are short and extend very slightly along the lower jaw 
only, but not on the upper (Text-fig. 2a). 

Eyes are big, the iris being black with horizontally oval pupils. The 
gill-slits are about the size of the eyes. 

TEXT-FIG. 2.-Rcoliodon acut'U8 (Riipp). 

a, Ventral surface of hea.d ~ ){ ~; b. A tooth from upper jaw: X 6-1 ; c. 
tooth from lower jaw: X 6~ ; d. Dermal denticles: X 6i. 



1949.] SETNA & SARANGDHAR: Systematics of Elasmob1·anclts. 127 

Teeth (Text-fig. 2b, c).-Dental formula: 12.1.12 25. There is 
12.1.1.12 26 

a small median tooth on the upper jaw, whereas the lower has two. 
The/teeth on both jaws are obliquely situated, those on the uppe~ being 
distinctly bigger than tho.se on the lower. All the teeth are externally 
notched and ha ve entire borders both on notches and cusps. Their 
bases are not swollen. 

Derrnal denticles (Text-fig. 2d).-The spines are mostly tricuspid and 
tricarinate, and' higher than broad. Very often, the lateral cusps are 
not sharply marked off. They tend to converge towards the middle line, 
whenever they are present. Such a spine bears, in outline, resemblance 
to a typical ovate leaf. A pentacrenate and pentac!1rinate spine is 
rarely encountered. Such spine is b~oader than long. The basal plates 
are broad and quadrangular, with rounded angles. 

Fins.-The pectoral fin originates below the second gill-slit. Its 
outer bo~der is nearly thrice the length of its inner. Its hind border 
is obliquely concave, the outer angle of the fin extending well behind the 
inner. The former reaches just below the origin of the do~sal when 
applied to the sides of the body. The first dorsal fin is situated midway 
between the inner angles of the pecto:r;als and o:r;igin of the pelvic fins. 
It is sickle-shaped, its hind border :being deeply concave. It has a 
pointed tip extending poste:r;iorly, but stopping well ahead of the pelvic 
origin. 

The pelvic fins are rather small and located midway between the 
origin of the pectorals and the root of the caudal. ,The anal fin has a 
broad lower angle and a gently concave hind border not deeply excavat
ed. Its free posterior tip is nearly as long as its base. The position 
of the anal fin in relation to the pelvic and caudal fins may thus be fixed. 
The distance between the posterior end of the anal base and the root of 
the caudal is two-thirds that between the posterior end of the pelvic 
base and the origin of the anal. The former distance is also only slight
ly g~eate~ than that between the posterior end of the base of the second 
dorsal and the root of the ca udal fin. 

The second dorsal fin originates above the posterior end of the anal 
base. The length of its base is about half that of the latte~ fin, and the 
fin itself is only two-thirds as high as the anal. Its upper angle is very 
obtuse, while its hind border is nearly straight and considerably elongat
ed. This fin, too, has a pointed tip extending posteriorly. The caudal 
fin is about one-fourth the total length, with a gently convex upper 
bOJ;der. The sub-caudal lobe is prominent and has 'an almost vertical 
posterior bo~der. The posterior notch on the caudal blade is located 
at the junction of the middle and posterior third of the caudal blade. 

Colour.-Grey above, dull white at sides and beneath. Fins grey 
with light edges. 

Size.-Specimens measuring 600 rom. to 750 mm. in total length 
are landed during November and December. 
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Food.-Small fishes, such as 'Dhoma' (Sciaena glattca), 'Mandeli' 
(Ooilia dussumieri) , etc. and prawns, shrimps and cuttlefish are usually 
among the stomach contents. 

o Breeding habits.-Viviparous; t~ee to four young ones, at least 
300 mm. long a~e probably brought fourth at a time. 

Dist1'ibution.-Red Sea, Seas of India to the Malay Archipelago a.nd 
beyond. 

Rema1'ks .-Scoliodon acutu8 is closely allied to Scoliodon pa1&O'I'fYiIi 
in general body form, but the two can easily. be ilistinguished by the 
following table of characters :-

8coliodon acutus. 

i. Labial folds in the anoles of mouth and 
slightly along the l~wer jaw. 

Scoliodon pa14sorrak. 

i. Labial folds prominent along lower 
ja, wand occasionally also along the 
upper for a. short distance. (The 
latter character is conspicuously 
marked in juvenile forms.) 

ii. D. F. 
11.1.11 23 
11.0.11=22 

iii. Appendicula on the placental cords of iii. Appendicula as elongated, thread-
ombryos as flat out-l.Jushings of the like ~nd much.branched structures. 
placental cord sheath. 

Hemipljstis elongatus (Klunzinger). 

(Plate XI, fig. 1.) 

1871. Dirrhizoaon elongatus, I{lunzinger, Verl". ZooZ-Bot. Gea. Wien • . XXI, p. 
665. 

1938. Hemipristis elongatus, Leriche, Mem. Soc. Palaeo Suis8e LXI, pp.ll.18. 
1941. Hemipristis elongatus, Fowler, B'lill. U. S. Nat. MU8. (100) XIII, p.193. 
1946. IIemipristi8 pingali, Setna and Sarangdhar, Proc. N.at. In8t. Sci.lfl.dia 

XII, pp. 246, 253. 

Local name.-Pingal or Datri. 

The snout (Text-fig. 3a, b) is rounded and semi-circular in outline, 
its sides being nearly parallel. The length of its p~ral portion is slight
ly g~eater than the width of the mouth in iIPlUatu~ specimens, but 
distinctly less in adult individuals. Nostrils are situated midway 
between tHe apex of the mouth and the tip of the snout. Their anterior 
borders have medjal, triangular, flap-like valves, while their posterior 
borders have slight grooves and folds medially (Text-fig. 3b). Prominent 
labial folds are present on both jaws, but those on the upper are about 
twice as long as those on the lower. Eyes are oval in outline, pupils 
roughly diamond-shaped and the iris is golden. Spiracles are ve~y 
minute oval slits, situated behind the eyes at ~ distance of about half 
the orbital diameter. Gill-slits (Text-fig. 3a) are wide and about twice 
the size of orbits. The first four are of the samoa size, but the fifth is 
slightly smaller. 
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TEXT-FIG. 3.-Hem-;pristis elongat·us (Klunzinger). 

a. Lateral view: X j; b. Ventral surface of head: x!; c. Internal view of 
right ramus of upper jaw: X!; d. A medial tooth on upper jaw: 
X Ii; e. A lateral tooth on upper jaw: X 11; /. Internal view of right 
ra~us of lower jaw: xi; g. A medial tooth on lower jaw: X Ii; 11. 
A lateral tooth on lower jaw: X Ii; j. Dermal denticles. 

a. Teeth in use; h. Teeth in reserve. 

TIT h D F 13-14.0.13-14- 26-28. h· · 
.Loot.-. · 15, 3.0.3,15 --a6 T e Jaws are scantIly covered 

by lips, and several rows of teeth proj ect from them, strongly suggesting 
that several rows are in use at a time (Plate XI, fig. 1). The teeth 
on both jaws are distinctly dimorphic (Text-fig. 30, f). There are no 
median symphyseal teeth on either jaw. The teeth on the upper jaw 
are all located on the outside (Text-fig. 30). In one ot' two of the most 
medial rows, they are slender and pointed, awl-shaped and non-serrated 
(Text ... fig. -3d). Teeth in the other rows are flat, t:r;iangular in outline 

_ and outwardly deflected, their outer margins being distinctly concave. 
Both the ma~gins of these teeth are sharply serrated (Text-fig. 3e). 
(II:l young specimens, however, only the outer margins are prominently 
serrated, the serrations on the inner margins are less conspicuous and 
almost wanting in teeth of more medial rows). On the lower jaw three 
,rows on either side of the symphysis a~e located on the inside (Text-fig. 
Sf). Altogether, six to eight rows on eithe~ side of the symphysis of 
this jaw are elongate, sub-cylindrical anQ. claw-shaped, with non-serrat
ed borders. Some of these teeth have, 'howeve~, very minute serra
tions down on either side of the base (Text-fig. 39). The teeth flatten 
out gradually in more lateral ~ows, become distinctly deflected outward
ly and develop more serrations on their outer margins, so that these 
now become distinctly serrated (Text-fig. 3k). Rather inconspicuous 
serrations are also developed on their inner margins. The result is 
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that the teeth in the lateral rows of the lower jaw resemble those on 
the upper, though, of course, they are distinctly smaller. AU the teeth 
have swollen, bifid bases. On either jaw a few teeth in the angles are 
very small. 

Dertnal denticles (Text-fig. 3j).-The spines are ovoid in form, being 
longer than broad. They are widest near the top third and narrow down 
basally. Some are trident with three keels, there being a rudimentary 
dent without a keel on either side of the lateral cusp. Other spines are 
penta cuspid with five cusps and five keels. The keels in either case 
do not, however, reach the b,ase of the" spine, but extend to only two
thirds its length. They are convergent basally. The cusps are either 
angular or squarish, the central cusp being the highest. The basal 
plates are small and rhombic in outline. In some scales, however, the 
spines are in a ~udimentary condition, the cusps not being developed. 
The ~pines of such scales are spear-shaped in outline. 

Fins.-A characteristic feature of the fins of this species that strikes 
the· eye, is the deeply concave appearance of the hind borde~s. The 
pectoral fin originates behind the fourth gill-slit. It is falcifo~m" in 
outline, its posterior bO:fder being obliquely concave and its outer angle 
sharply pointed. Its medial border is nearly one-third its lateral and 
the fin extends well below the first dorsal. The latter fin o~iginates 
above the inner angle of the pectoral. Its anterior margin is 'about one 
and a half times its base. Its hind border tapers posteriorly, but does 
not extend to the roots of the pelvics. The pelvic fins are fairly large 
with deeply conca ve posterior borders. The anal fin starts below the 
middle of the base of the second dorsal fin and is about half the size of 
the pelvic fins. It, too, has a deeply notched posterior border. The 
second dorsal fin originates in front of the anal and is about one and a 
half ~imes the latter fin in size. The caudal fin has a well-developed sub
caudal lobe and is obliquely notched posteriorly. It is contained about 
four times in the total length. The upper caudal pit is present as a 
marked depression, but the lower is not quite so conspicuous. 

Oolour .-Light ashy brown above, dull white at sides and below. 

Size.-Maximum length recorded so far is 2·175 meters. 

Food.-Prawns, Shrimps, Bombay ducks (Harpodon nekereus) 
, Mandela' (Ooilia dussumieri) , 'Dhoma' (Sciaena glauca) , smaller 
sharks (Oarcharin'Us limbatus) , Butterfly rays' (Pteroplatea poecilura), 
'Shingala' (Arius sp.), Mackerel (Scomber microlepidotus) etc., a:re usually 
among the stomach contents. The formidable nature of the teeth in 

,this form justifies the havoc that it creates not only among the smaller 
fishes but also among such large fish as sha~ks and rays. 

Breeding habits.-Viviparoug; six to eight young ones probably 
about 450 mm. in totallength at birth are brought forth at a time. 

Distribution.-Bombay waters; Red Sea. 
Remarks.-Only a single species of the genus Hernipristis is known 

to be living; viz., H. elongatus (IGunzinger), and this has been described 
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from a single specime n collected by Klunzinger (1871) from the ~ed Sea. 
Unfortunately, Klunz in ger's description is not quite lucid, nor did he 
illustrate the species. 

The description of our specimens from the Bombay waters differs 
notably from that of Klunzinger in that the spiracles in our specimens 
are comparatively much smaller than the eyes and are also located 
nearer the eyes than in Klunzinger's specimen. Also, Klunzinger was 
not able to give the correct dental fornlula of the species, which has 
~ince been correctly described by Leriche (1938), who has also given a 
thorough account of the dentitioI}. in .the species. Leriche has, how
ever, described the most medial rows of teeth on either jaw as " Sym
physeal" teeth. This term cannot, however, be said to be quite appro
p~iate in view of the fact that these teeth are not located on the symphysis 
of the· jaws, there being a pronounced toothless symphyseal space on 
either jaw. 

The gest.ation and enlbry 0 s of this singular species will be describen 
by lIS in a subsequent publication. 

Torpedo zugmayeri Engelhart. 

(Plate XI, Figs. 2 and 3.) 

1912. Torpedo zugmayeri, Engelhart, Zool. Anz. XXXIX, p. 647. 

Two species of the genus Torpedo, viz., T rnarmorata Risso and T. 
'l/IJ9maym'i Engelhart have, so far, been recorded from the Indian seas. 
Fowler (1941) regards T zugmayeri as only a synonym for T. marmorata, 
r~nlarking that the two species have been sepa~ated only on minor 
differences. Prashad, 1 however, ascertained after personal examina
tion of a specimen of T zugmayeri in the Quetta Museum that the specir.s 
is quite distinct from T marmorata. 

The description of the specimens obtained by us agrees closely with 
that of T. zugmayeri Engelhart, although there are the following points 
of difference. The second dorsal fin in our specimens is from half to 
two-thirds the size of the first dorsal, whereas in T zugmaye'l'i i~ is 
nearly three-fourths of that fin in size. Secondly, the distance between 
the outer margins of th~ eyes in our specimens is not equal to the 
distance between the eye and the body edge, whereas in T. zugmayeri, it 
is equal to the latter dimension. 

The foregoing points of differences do not, however, appea~ to be 
sufficiently distinctive to justify the creation of a new species, and hence 
we a~e assigning the Bombay specimens to T zugmayeri. We are, how
eveJ;, describing the species in greater detail, as Engelhart's account of 
it is very brief, dealing mainly with features distinctive from those of 
T marmorata Risso. 

The disc is sub circular. It is a little broader than long. The tail 
(the portion of the body behind the disc) is as long as, or slightly longer 
than, the disc. Starting at a point slightly ahead of the second dorsal 
origin, two skinny keels run along the sides of the tail to terminate on 

1 Prashad, B., Ree. Ind. MU8. XIX, pp. 98-99 (1920). 
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either side of the caudal fin a short distance behind its origin. The 
snout has a rounded anterior margin. Its length (in front of the inter .. 
orbital line) is only slightly greater than the interorbital distance. Th~ 
eyes are small and oval in outline. The iris is pale green and the pupIl 
triangular, with its apex directed below."- There is a very small supanor 
protective flap. 

Spiracles, which are more or less rounded in outline 1 are situated 
at least one orbital diameter behind the eyes and are from two to threa 
times as large as they are. They have a slightly oblique axis. Ea.ch 
8pi~acular valve is a thick skinny fol~ beset poste~iorly with eight very 
small papillae. The medial and postel;ior rims of the spiracles are studded 
with a single row of very small,_ conical warts. Nostrils are fairly pro .. 
mment. The anterior nasal valves -are confluent, forming a thick, 
broad quadrangula~ flap with a small median, backwardly directed, 
lobe-like projection. The latter merges behind into a median raphe, 
which is continued posteriorly into the upper lip. The anterior nasal 
flap does not cover the upper jaw. Each posterio:r; nasal valve has a 
free, triangular, lobe-like section directed postero-laterally and an 
anterior section curving outwards and forwards in a half-loop to merge 
into the antero-Iateral margin of the nostriL The mouth is small, gently 
arched and situated between two deep longitudinal folds. The teeth 
are arranged in pavement pattern. They are small, delicate and fragile, 
with sharp, slender cusps directed backwards. The dental plates do 
not extend along the entire length of the jaws, but are deficient laterally, 
They are small, nearly fiat and without any angularities. Gill-openings 
are fairly big and semi-lunar in outline. The last pair is the smallest. 
The rows of gill .. slit are more convergent posteriorly. 

Fins.-More than half the base of the first dorsal fin is situated above 
the poste:r;ior extremity of the base of the pelvic. It is from one and 
half times to twice as large as the second dorsal, which is situated almost 
midway between the posterior end of the base of the first dorsal and the 
root of the caudal. The shape of the two dorsals is similar. The caudal 
fin is a single triangular flap with rounded angles, the lower angle being 
more rounded than the uppel;. The pelvic fins are large, witli wide bases, 
convex outer borders and sharply pointed poste1;ior tips. They arise 
slightly behind the posterior margin of the disc. Claspers are well 
developed, elongated, more or less cylindrical rods, with rather flattened, 
triangular posterior apices. They are swollen near their posterio~ ends. 
A well-defined, but tightly closed, longitudinal groove extends through .. 
out the length of the dorsal surface of each clasper and there are 
two lateral open grooves extending along the posterior third of each. 

Both the surfaces of the body are studded with minute flattened 
tubercles, these being especially concentrated along the margins of the 
disc and the lateral borders of the pelvic fins. Also, two rows of pro .. 
minent skin pores are discernible ventrally near the lateral margins of 
the disc, commencing right from its anterior rim. 

1 Engelhart describes the spirac1es as being semilunar in outline, stating that their 
cavities are compressed inwards by thick, fleshy pads. We find, however, that the semi. 
lunar character of the spiracles is not a permanent feature, in view of the contractile 
nature of the spiracular valves. 
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Oowu'I.-The dorsal surface. is brown, marked all over with numerous, 
thick, chocolate-brown streaks and narrow blotches intermingled in an 
h-regular network. The undersurface is, for the most part, white, being 
bespeckled occ~sionally with purplish pigment. The ventral margins 
of the disc and those of the pelvic fins are dark, chocolate-brown. The 
under surface of the caudal pend uncle, too, is of a chocolate-brown hue. 

Bize.-Specimens of this species occur but rarely in Bombay 
waters. The description given above pertains to a male specimen 
(Plate XI, fig. 3) obtained at Sassoon Dock, Bombay, in September, 
1941. It had the following dimensions :-

Total length 
Length of diso. 
Length of tail 
Width of disc 
Length of clasper • 

• 
• 

343 mm. 

• 168 mm • 
• 175 mm • 
• 182 mm. 

42mm. 

A female specimen obtained by us from Worli, , Bombay, on April 9, 
1944, measured 287 mm. in total length (Plate XI, fig. 2). Its 
pelvic fins were comparatively much smaller in size and almost com
pletely fused with the sides of the body, there being hardly any free 
projecting portions behind their wide bases. There were, also, no 
flattened tubercles on either surface of the body as noted in the male 
specimen described before. The specimen was immature, the ovaries 
not having yet developed. Both the oviducts were, however, present 
though in an undeveloped state. 

Distribution.-Bombay waters; Mekran Coast, Baluchistan. 

p 
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EXPLANATION OF PLATE XI. 

Elasmobranch fishes of Bombay. 

Hemipristic elongatus (Klunzinger.) 

FIG. I.-Ventral surface of head in a female speoimen mea~uring 
2-175 meters in total length. 

Torpedo zugrnayeri Engelhart. 

FIG. 2.-Photograph of a female speoimen. 
FrG. 3.-Photograph of a male specimen. 
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In 1944, Mr. G. M. Henry, Assistant in Systematic Entomology, 
Colombo Museum, suggested that a Catalogue of Ceylon Insects should 
be published. Accordingly, a commencement was made with the family 
Mantidae and a joint paper by Mr. Henry and myself was prepared for 
publication, followed by a second paper on the family Tettigoniidae. 
At Mr. Henry's wish who has retired and is now living in England, 
the Director of National Museums, Ceylon, forwarded the typescript 
of these two papers to enable him to 'bring them up to date according 
to the latest literature. In the meantime, I have prepared th~ follow
ing paper which is based on the named material of the Ceylonese forms 
of Short-horned Grasshoppers belonging to the families Tetrigidae, 
Eumastacidae and Acrididae in the collection of the Colombo Museum. 
The total number recorded from Ceylon included in the present list is 
114 species, distributed among 85 genera. The following catalogue is 
intended to facilitate the study of the known species and also to furnish 
a basis for their future study. It is desired to place on record obser
vations on local distribution. The references to original descriptions 
ef the species have been worked out as far as is practjcable from the 
literature contained in the Colombo Museum Library. 

Family TETRIGIDAE. 

Genus DeItonotus Hancock, 1904. 

Deltonotus subcucullatus (Walker). 

1871. Oat. Derm. Salt. Brit. Mus. V, p. 830. 

Localities.-Kandy; Hantane; Woodside, Urugala; West Haputale, 
Ohiya (Central Province) ; Rakwana (Sabaragamuwa Province) ; Badulla ; 
Haputale; Punduloya (Uva Province); Ritigala (North Central Pro
vince). 

Type in the British Museum (Natllt'al History). 

[ 135 ] 
Q 
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Deltonotus humilis Hebard. 

1929. Rev. Sui8se Zool. Geneve. XXXVI, p. 568. 

Localities.-Woodside, Urugala ; Mavusakanda, Gammaduwa (Central 
Province). 

The tYF6-specimen is a female collected at Elkhill, Nilgiris, South 
India, in January 1927. Type in the Geneva Mus~um. 

Genus Cladonotus .Saussure, 1861. 

Cladonotus humbertianus Saussure. 

1861. Ann. Soc. Erti. Fr. IV, p. 478. 

Localities.-Kandy; Mavusakanda, Gammaduwa (Central Province). 
Type in the collection of the late De Saussure. 

Cladonotus latiramus Hancock. 

190-1. Spolia Zeylan. Colombo II, pp. 1]4-116. 

Locality.-Kandy (Central Province). 
The type-s'Jecimen is a male collected by Mr. E. E. Green at Kandy, 

Ceylon in August, 1903. Type in the collection of Prof, Hancock. 

Genus Tettilobus Hancock, 1909. 

Tettilobus pelops (Walker). 
1871. Oaf. Derm. Salt. Brit .. 4lIus. V, p. 843. 

Localities.-Labugama (Western Province); Bulutota (Sabara
gamuwa Province). 

Type in the British Museum (Natural History). 

Genus Gignotettix Hancock, 1909, 

Gignotettix burri Hancock. 

1909. Trans. Ent. Soc. London, p. 398, pl. xxii, fig. 5. 

Locality.-Ohiya ,(Central Province). 
The type-specimen is a male collected by Mr. E. E. Green at Pun

duloya, Ceylon. Type in the Oxford Museum. 

Genus Scelimena Serville, 1839. 

Scelimena gavialis Saussure. 

1861. Ann. Soc. Ent. Fr. IV, p. 485. 

Localities,.-Labugama (Western Province); Kandy;' Woodside, 
Urugala; NItre Cave, Medamahanuwara; Ohiya (Central Province) ; 
Balangoda; Kitulgala; Belihul Oya (Sabaragamuwa Province); Nor
wood; Haldummulla; Punduloya (Uva Province) ; Deniyaya (Southern 
Province). 
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Scelimena logani Hancock. 

1904. Spolia Zeylan. Oolombo II, pp. 120-122. 

Localities.-Kandy; Sigiriya (Central Province) ; Balangoda; Belihul 
Oya (Sabaragamuwa. Province); Tissamaharama (Southern Province); 
Horovupotana; Mihintale (North Central Province); Trincomalee; 
Kantalai ; Kanniyai (Eastern Province). 

Type in the Chicago Museum. 

Genus Gavialidium Saussure, 1861. 

Gavialidium crocodilus (Saussure). 

1861. Ann. Sot. Ent. Fr. IV, p. 481. 

Localities.-Kandy; Peradeniya; Woodside, Urugala; Mavusa
kanda, Gammaduwa; Matale"; Madugoda (Central Province); Balan
goda; Kitulgala; Belihul Oy~; Madola, Opanake (Sabaragamuwa 
Province); Haldummulla; Wellawaya; Bibile; PunduIoya (Uva Pro
vince). 

Type in the Geneva Museum. 

Genus Thoradonta Hancock, 1909. 

Thoradonta sinuata Hancock. 

1915. Bec. Ind. Mus. XI, p. 81. 

Locality.-Kandy (Central Province). 

Thoradonta spiculoba Hancock. 

1912. Jlem. Dept. Agric. Ind. Ent. IV, p. 138. 

Locality.-Kandy (Central Province). 

Genus Eucriotettix Hebard, 1929. 

Eucriotettix spinilobus (Hancock). 

1904. ,~polia Zeylan. Colombo II, pp. 129, 130. 

Localities.-Colombo; Labugama (Western Province); Kandy; 
Woodside, Urugala (Central Province); Ratnapura; Balangoda; Kitul .. 
gala (Sabaragamuwa Province); Punduloya (Uva Province); Anura
dhapura (North Central Province). 

Eucriotettix tricarinatus (Bolivar). 

1887. Ann. Soc. Ent. Belg. XXXI, p. 224-. 

Localities.-Colombo; Labugama; Ingiriya (Western Province); 
Kandy (Central Province); Rakwana; Belihul Oya (Sabaragamuwa 
Province); Wellawaya; Kuda Oya (Uva Province); Horovupotana; 
Mihintale (North Central Province); Tissamaharama (Southern Pro
vince); Kanniyai; Trincomalee (Eastern Province). 

Q2 
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Genus Loxilobus Hancock, 1904. 

Loxilobus acutus Hancock. 

1904. Spolia Zeylan. Colombo II, pp. 134, 13u. 

Localities.-Colonlbo; Battaramulla; Dehiwela; Panadure (Western 
Province); Galle (Southern Province). 

Loxilobus hancocki Kirby. 

1910. Syn. Cat. Orth. III, p. 18. 

Localities.-Peradeniya (Central Province); Punduloya (Uva Pro
vince). 

Genus Criotettix Bolivar, 1887. 

Criotettix miliarius (Bolivar). 

1887. Ann. Soc. Ent. Belg. XXXI, p. 226. 

Localities.-Colombo; Kotte; Battaramulla; Deliiwela; Panadure 
(Western Province) ; Kandy; Ohiya (Central Province) ; Haldummulla; 
Wellawaya (Uva Province); Balangoda (Sabaragamuwa Province). 

Type in the collection of Brunner von Wattenwyl. 

Genus Systoledems Bolivar, 1887. 

Systolederus greeni Bolivar. 

1901. Ann. Soc. Ent. Fr. I~XX, p. 584. 

Localities.-· Labugama (Western Province); Kandy; Woodside, 
Urugala; Madugoda (Central Province) ; Balangoda; Kitulgala; Belihul 
Oya; Ougaldowa; Morningside, Rakwana (Sabaragamuwa Province); 
Ms.sKeliya; Badulla; Punduloya (Uva Province). 

Type in the collection of Pantel and Bolivar. 

Genus Eurymorphopus Hancock, 1906. 

Eurymorphopus latUobus Hancock. 

1908. Spolia Zeylan. Colombo V, pp. 113, 114. 

Localities.-· Labugama (Western Province); Undugoda (Sabara-
gamuwa Province). 

Genus Spadotettix Hancock, 1910. 

Spadotettix fletcheri Hancock. 
1910. Spolia Zeylan. Colombo VI, p. 147. 

Localities.-Mavusakanda, Gammaduwa; Madugoda (Central Pro
vince); Randeniya, Wellawaya; Bintenne; Madulsima~ Badulla (Uva 
'Province); Trincomalee; Kanniyai (Eastern Province); Habarane 
(North Central Province). 
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Genus Apterotettix Hancock, 1904. 

Apterotettix: 0 btusus Hancock. 

1904. Spolia Zeylan. Oolombo II, pp. 140, 141. 

Localities.-Colombo (Western Province); Kandy; Peradeniya; 
.Ohiy~; Mavusakanda, Gammaduwa; Woodside, Urugala; Matale 
(Central Province). 

Genus Amphinotus Hancoc~, 1915. 

Amphinotus pygmaeus Hancock. 

1915. Rec. Ind. Mus. XI, pp. 96, 97. 

~ocalities.-Mavusakanda, Ganlmaduwa ; Ohiya ; Hakgala ; Goatfell, 
Kandapola; Nuwara Eliya (Central Province); Haputale (Uva Pro
vince). 

Amphinotus muscosus Henry. 

1933. Oeylon J. Sci. (B). XVII, pp. 157-159. 

Localities.-Mavusakanda, Gammaduwa (Central Province.)~ 

The type-specimen is a male captured at Mavusakanda Estate, Gamma
duwa, Ceylon by Mr. ,G. M. Henry on 9-xi-1929. ~Pype in the British 
Museum (Natural History). 

Genus Gingalina Hebard, 1932. 

Cingal ina salebrosa He bard. 

1932. Oeylon J. Sci. (B). XVII, pp. 23-25, fig. 2. 

Localities.-Hakgala; Ohiya; Nuwara Eliya; Goatfell, Kandapola; 
Pidurutalagala (Central Province). 

The type-specimen is a male collected by Mr. G. M Henry at Nuwara 
Eliya, Ceylon on 12-v-1927. Type in the British Museum (Natural 
History). 

Genus Mazarredia Bolivar, 1887. 

Mazarredia insularis Boli var. 

1887. Ann. Soc. Ent. Belg. XXXI, p. 239. 

Localities.-Peradeniya; Madug9da;' Woodside, Urugala; Mavusa .. 
kanda, Gammaduwa; Matale (Central, Province); Rakwana; Belihul 
Oya; Ougaldowa; Madola, Opanake (Sabaragamuwa Province); Pun
duloya (Uva Province). 

Mazarredia sculpta Bolivar. 

1887. Ann. Soc. Ent. Belg. XXXI, p. 238. 

Locality .-Murunkan (Northern Province). 
Type in the collection of Brunner von Watten\vyl. 
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Genus Xistra Bolivar, 1887. 

Xistra stylata Hancock. 

1907. Trans. Ent. Soc. London, pp. 231, 232. 

Locality.-Lubugama (Western Province). 
The type-specimen is a female collected from Puttalam, Ceylon· 

Type in the Oxford Museum. 

Genus Acrydium Geoffroy, 1762. 

Acrydium ceylonum (Hancock). 

1904. Spolia Zeylan. Colombo II, pp. 143, 144. 

Localities.-Colombo; Ingiriya (Western Province); Peradeniya 
(Central Province). 

Genus Paratettix Bolivar, 1887. 

Paratettix cingalensis ('Valker). 

1871. Cat. Derm. Salt. Brit. MU8. V, p. 827. 

Localities.-Colombo; Ingiriya; Battaramulla (Western Province) ; 
Peradeniya; Ohiya; Hakgala (Central Province); Ratnapura; Balan
goda; Rakwana (Sabaragamuwa Province); Bandarawela; Wella
waya; Lunugala (Uva Province) ; Deniyaya (Southern Province). 

Type in the British Museum (Natural History). 

Genus Copotettix Bolivar, 1887. 

Copotettix fossulatus Bolivar. 

1887 .. Ann. l)oc. Ent. Belg. XXXI, p. 288. 

LocaUties.-Vavuniya : Marichchukaddi (Northern Province). 

Genus Hedotettix Bolivar, 1887. 

Hedotettix attenuatu! Hancock. 

1904. Spolia Zeylan. Oolombo II, pp. 151, 152. 

Localities.-Colombo ; Kotte (Western Province) ; Peradeniya (Central 
Province) ; Kitulgala (Sabaragamuwa Province) ; Bibile (Uva Province) ; 
Maha Oya (Ea~'tern Province); Galle (Southern Province). 

Hedotettix gracilis (De Haan). 

1842. Temn. l'erh.Orth. p. 169. 

Localities.-Colombo; Kotte (Western Province); Badulla; Wella
waya (Uva Province) ; Peradeniya (Central Province) ; Kitulgala (Saba
~gamuwa Province); Maha Oya (Eastern Province) ; Wirawila (Southern 
Province). 
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Hedotettix gracilis (Haan) var. abortus Hancock. 

1904. Spolia Zeylan. Colombo II, p. 15]. 

Localities.-Colombo; Kotte (Western Province); Kandy (Central 
Province); Niroddumunai; Trincomalee (Eastern Province). 

Genus Euparatettix Hancock, 1904. 

Euparatettix corpulentus Hancock. 

1~12. Mem. Dept. Agric. Ind. Ent. IV, p. 153. 

L9ridities.-Kandy (Central Province); Wirawila (Southern Pro
vince); Niroddumunai; Trincomalee (Eastern Province) ; Va vuniya ; 
Murunkan (Northern Province). 

Euparatettix personatus (Bolivar). 

1887. Ann. Soc. E·nt. Belg. XXXI, p. 278. 

Locn,lities.-Colombo; Kotte; Dehiwela; Panadure (Western Pro
vince); Kandy; Peradeniya; Sigiriya (Central Province); K~tulgftla 
(Sabaragamuwa Province) ; Maha Oya (Eastern Province). 

Euparatettix variabili 1 (Bolivar). 

1887. Ann. Soc. Ent. Belg. XXXI, p. 276. 

Localities.-Horovupotana (North Central Province); WellawaJ3 
(Uva Province); Trincomalee (Eastern Province). 

Type in the British Museum (Natural History). 

Genus Ergatetti1: Kirby, 1914. 

Ergatettix dorsifera (Walker). 

1871. Oat. Derm. Salt. Brit. Mus. V, p. 825. 

Localit'ies.-Colombo (Western Province); Peradeniya (Central 
Province); Bibile (U va Province); Trincomalee (Eastern Province). 

Type in the British Museum (Natural History). 

Ergatettix· nodulosus (Hancock). 

1912. Mem. Dept. Agric. Inil. Enl. IV, p. 155. 

Localities.--Dehiwela (Western Province); Elephant Pa.ss (Northern 
Province). 
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Family EUMASTACIDAE. 

Genus Phyllochoreia Westwood, 1839. 

Phyllochoreia equa Burr. 

1899. An. Soc. Esp. ]Jfadrid XXVIII, p. 301.. 

[Vol. XLVII, 

Localities.-Woodside, Urugala; Mavusakanda, Gammaduwa; MOOu: 
goda (Central Province); Kalawewa (North Central Province); Mara1 

Villu (North Western Province) ; Katagamuwa; Butawa Modera (South
ern Province); Trincomalee (Eastern Province); Vavuniya; Puliya,n
kulam (Northern Province). 

Type in the Oxford Museum. 

Genus Orchetypus Brunner von Wattenwyl, 1898. 

Orchetypus rotundatus Brunner von Wattenwyl. 

1898. Abh. Senck. Ges. XXIV, pp. 220, 221. 

Localities.-W oodside, Urugala ; Mavusakanda, Gammaduwa; Madu
goda Ohiya; Hakgala; Nuwara Eliya (Central Province); Balangoda; 
Rakwana (Sabaragamuwa Province); Deniyaya (Southern Province). 

Type in the collection of Brunner von Wattenwyl. 

Orchetypus rugifrons (Waterhouse). 

1914. Faun. Brit. Ind. Orth., p. 81. 

Locality.-Lubugama (Western Province). 
Type in the British Museum (Natural History). 

Genus Burrinia Bolivar y. Pieltain, 1930. 

Burrinia humbertiana (Saussure). 

1903. Re~'. Suisse. Zool. Geneve XI, p. 78. 

Localities .-Marai Villu ( N o~th Western Province) ; Sigiriya (Central 
Province); Horovupotana; Kalawewa (North Central Province); 
Balangoda (Sabaragamuwa Province); Katagamuwa (Southern Pro
vince); Tennamarawadi; Trincomalee (Eastern Province); Elephant 
Pass; Vavuniya; Marichchukaddi; Illuppaikkadavi; Mannar (Northern 
Province). 

Family ACRIDIDAE. 

Subfamily AORIDIN.A.E. 

Genus Acrida Linnaeus, 1758. 

Acrida exaltata (Walker). 
1859. Ann. Mag. Nat. Hist. IV, p. 222 .. 

. Localitie •. -Colombo; Kotte; Dehiwela (Western Province); Pera
deniya; Ohiya; Hakgala; Mavusakanda, Gammaduwa; Uda Pussellawa 
(Central Province) ; Marai Villu (North" Western Province) ; Polonnaruw&; 
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Horovupotana (North Central Province) ; Timbolketiya (Sabaragamuwa 
Province) ; Katagamuwa; Hambantota (Southern Province); Malpota; 
Welimada; Bandarawela; Bintenne; GaIge; Wellawaya; Halgranoya 
(Uva Province); Kantalai; Kanniyai; Niroddumunai; TrincomaIee; 
Maha Oya; Batticoloa (Eastern Province); Elephant Pass; Murunkan 
(Northern Province). 

Type in the British Museum (Natural History). 

Genus Acridella Bolivar, 1893. 

Acridella indica Bolivar. 

1901. Ann. Soc. Ent. Fr. LXX, p. 589. 

Localities.-Marai Villu (North Western Province); Anuradhapura 
(North Central Province); GaIge; Tellula (Uva Province); Butawa 
Modera; Katagamuwa; Talgasmankada; VillapaIawewa (Southern 
Province); Bagura; Mudamkulam (Eastern Province); Paranthan; 
Marichchukaddai; Talaimannar (Northern Province). 

Genus Gelastorrhinus Burr, 1902. 

Gelastorrhinus semipictus (Walker). 

1870. Oat. Derm. Salt. Brit. Mus. III, pp. 512, 513. 

Localities.-Kandy; Mavus!kanda, Gammaduwa; Matale (Centr~l 
Province); Belihul Oya (Sabaragamuwa Province) ; Randeniya ; Wella 
waya; Bintenne ; Haldummulla (Uva Province). . 

Type in the British Museum (Natural History). 

Genus Psectrocnemus Henry, 1940. 

Psectrocnemus longiceps (Bolivar). 

1901. Ann. Soc. Ent. Fr. LXX, p. 595. 

Localities .-Marai Villu (North Western Province); Kopa y, J affna 
(Northern Province). 

Type in the collection of M. Pantel. 

Genus Pasiphimus Bolivar, 1914. 

Pasiphimus sagittaeformis Bolivar. 

1914. Trab. Mus. Oienc. Madrid XX~ p. 103. 

Localities.-Bandarawela ; Wellawaya; Bibile; Wewelakelle, Namu
nukula (Uva Province). 

Genus Leva Bolivar, 1909. 

Leva indica (Bolivar). 

1901. Ann. Soc. Ent. Fr. LXX, p. 596. 

Locality.-Murunkan (Northern Province). 
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Leva cruciata Bolivar. 

1914. Trab. Mus. Oienc .• ~[a.drid XX, p. 65. 

Localities.-Anuradhapura (North Central Province); Wellawaya 
(Uva Province); Niroddumunai; Trincolnalee (Eastern Province); 
Vavuniya; Murunkan (Northern Province). 

Genus Wellawaya Uvarov, 1927. 

WeUawaya greeni Uvarov. 

1927. Oeylon .J. SCt:. (B). XIV, p. 98. 

Localities.-Hakgala; West Haputale, Ohiya; Horton Plains (Central 
Province); Balangoda; Rakwana; Timbolketiya; Madola, Opanake 
(Sabaragamuwa Province); Hayutale; Bandarawela; Koslanda; Binte
nne; Wellawaya ; Haldummulla (Uva Province). 

The type-specimen is a male collected by Mr. E. E. Green at Wella
waya, Ceylon in November 1905. Type in the British 1\luseum (Natural 
History). 

Genus Zygophlaeoba Bolivar, 1901. 

Zygophlaeoba bolivari Henry. 

1933. Oeylon J. Sci. (B). XVII, pp. 160.162, pI. xxviii, figs. I, 2. 

Localities.-Timbolketiya (Sabaragamuwa Province); Vilapalawewa; 
Wirawila (Southern Province) ; GaIge; Bibile; Bintenne (Uva Province). 

The type-specimen is a female collected by Mr. G. M. Henry at Bibile, 
Ceylon on 19-vii-1929. Type in the British Museum (Natural History). 
Pa,·a~ypes in the Qolombo Museum. 

Zygophlaeoba varicornis Henry. 

1933. Oeylon J. Sci. (B). XVII, pp. 162-164, pl. xxviii, figs. 3-5. 

Local·ities.-Marai Villu (North Western Province); Horovupotana 
(North Central Province); Wellawaya (Uva Province); Pulmoddai; 
Tennamaravadi; Kantalai; Kalkudah; Yan Oya ; Trincomalee (Eastern 
Province); Elephant Pass; Vavuniya; Jaffna (Northern Province). 

The type-specimen is a male collected by Mr. G. M. Henry at Kantalai, 
Ceylon on 16-vii-1927. Type in the British Museum. (Natural History). 
Paratypes in the Colombo Museum. 

Genus Bababuddinia Bolivar, 1918. 

Bababuddinia dimorpha Henry. 

1933. Oeylon J. Sci. (B). XVII, pp. 164-166, pI. xxix, figs. 1-4. 

Localities.-Mihintale (North Central Province); Kantalai (Eastern 
Province). 

The type-specimen is a male collected by Mr. G. M. Henry at ~antalai, 
Ceylon on 16-vii-1927. Type in the British Museum (Natural History). 
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Genus Pseudophlaeoba Bolivar, 1914. 

Pseudophlaeoba henryi Bolivar. 

1914. Trab. MU.fJ. Cienc •. ZJI oorid XX, p. 91. 
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Localities.-Kotte; Battaramulla; Labugama (Western Province) ; 
Kandy; Peradeniya; Mavusakanda, Gammaduwa; Woodside, Urugala; 
Matale (Central Province); Kurunegala (North Western Province); 
Ritigala (North Central Province); Rakwana ; Madola, Opanake 
(Sabaragamuwa Province); Badulla; Bintenne (Uva Province). 

Genus Paraduronia Bolivar, 1909. 

Paraduronia simoni (Bolivar). 

1901. Ann. Soc. Ent. Fr. LXX, p. 593. 

Looalities.-Horton Plains; Nuwara Eliya (Central Province). 
Type in the collection of Dr. Bolivar. 

Genus Aeolopus Fieber, 1853. 

Aeo!opus tamulus (Fabricius). 

1798. Ent. Syst. Sztppl. p. 195. 

Localities.-Colombo; Kotte (Western Province); Mavusakanda~ 
Galll1r.aduwa (Central Province) ; Marai Villu (North Western Province) ; 
l\fu:rintale; Horovupotana (North Central Province); Yala (Southern 
Province); Pulmoddai; Trincomalee (Eastern Province) ; Murunkan; 
Elephant Pass (Northern Province). 

Ty'}Je in the British Museum (Natural History). 

Genus Aulacobothrus Bolivar, 1901. 

Aulacobothrus luteipes (Walker). 
1871. Oat. Derm. Salt. ~rit. 1lfus. V, Supple p. 82. 

Looolities.-Kandy; Hakgala; Uda Pussellawa; Sigiriya (Central 
Province) ; Marai Villu (North Western Province); Anuradhapura; 
Polonnaruwa ; Mihintale (North Central Province); Randeniya ; 
Wellawaya; BibiIe; Bintenne; GaIge; Tellula ; Oodoowerre, Demodera 
(Uva Province) ; Belihul Oya (Sabaragamuwa Province) ; Katagamuwa; 
TaIgasmankada; Hiniduma; Yala (Southern Province); Pullumalai; 
Kantalai; Kalkudah; Trincomalee (Eastern Province); Cheddikulam 
(Northern Province). 

Type in the British Museum (Natural History). 

Subfamily OEDIPODINAE' 

Genus ptemoscirta Saussure, 1884. 

ptemoscirta cinctifemur (WaIker). 

185g. Ann. Mag. Nat. HiBt. IV, p. 223. 
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. Localities.-Kandy; Mavusakanda, Gammaduwa; Uda Pussellawa; 
Woodside,. Urugala ; West Haputale, Ohiya ; Hatton; Hakgala ; Matale 
(Central Province); Balangoda; Ougaldowa; Belihul Oya (Sabara
gamuwa Province); Maskeliya; Punduloya; Oodoowerre, Demodera; 
Kalugala, Namunukula; Badulla (Uva Province). 

Type in the British Museum (Natural History). 

Genus Chloebora Saussure, 1884. 

Chloebora marshalli (Henry). 

1933. Oeylon J. Sci. (B). XVII, pp. 166-169, pI. xxix, figs. 6-7. 

Locality .-Bandara wela (U va Province). 

The type-specimen is a male collected by Mr. G. M. Henry at Bandara· 
weIa, Ceylon on 7 -iv-1931. Type in the British Museum (Natural History)
Paratypes in the Colombo Museum. 

Genus Morphacris Walker, 1871. 

Morphacris fusciata Saussure var. sulcata (Thunberg). 

1815. Mem. Ac. Petersb. V,' p. 234. 

Localities.-Colombo; Kotte (Western Province); Anuradhapura; 
Horovupotana (North Central Province); Kalkudah; Niroddumunai, 
,TrincQmalee (Eastern Province); Vavuniya (Northern Province). 

Genus Dittopternis Saussure, 1884. 

Dittoptemis turbata (Walker). 

1870. Oat. Derm. Salt. Brit. MU8. IV, p. 776. 

Localities.-Colombo "; Kotte (Western Province); Marai Villu 
(North Western Province); Kandy (CentraLProvince); Ratnapura; 
Balangoda; Belihul Oya (Sabaragamuya Province) ; Mihintale (North 
Central Province); Hambantota; Yala (Southern Province); Wella
waya; Bandarawela; Bintenne; Haldummulla (Uva Province) ; Niro
ddumunai; Trincomalee (Eastern Province) ; Elephant Pass; Vavuniya ; 
Paranthan; Talaimannar (Northern Province). 

Type in the British Museum (Natural HIstory). 

Genus Heteropternis Stal, 1873. 

Heteropternis respondens (W aIker). 

1859. Ann. Mag. Nat. Hist. IV, p. 223. 

Localities.-Woodside, Urugala; Mavusakandao, 
Ohiya; Hakgala; Uda Pussellawa (Central Province); 
Maskeliya (Uva Province). 

Type in the British Museum (Natural History). 

Gammaduwa 
Bandarawela 
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Genus Oedaleus Fieber, 1853. 

Oedaleus abtuptus (Thunberg). 

1815. Mem. Ac. Petersb. V, p. 233. 

Localities.-Colombo (Western Province); Katugastota; Pera-
deniya; Ohiya; Woodside, Urugala; Uda Pussellawa; Horton Plains 
(Central Province); Horovupotana (North Central Province) ; Welimada ; 
GaIge; Bandarawela (Uva Province); Butawa Modera (Southern 
Province); Niroddumunai ; Trincomalee; Kumena Wewa (Eastern 
Province); Marichchukaddi; Jafi'na (Northern Province). 

Genus Gastrimargus Saussure, 1884. 

Gastrimargus africanus Saussure var. orientalis Sjostedt. 

1928. Sv. Ak. Handl. VI, p. 41. 

Localities.-Colombo; Kotte (Western Province) ; Kandy; Hantane; 
Hakgala; Ohiya;' Woodside, Urugala; 1\lovusakanda, Gammaduwa; 
MataIe; Uda Puss~llawa ; Horton Plains (Central Province) ; Bandara
weIa; Welimada; Haldummul1a ; Halgranoya ; Wellawaya ; Bintenne ; 
Badulla (Uva Province); Horovupotana (North Central Province); 
Pulmoddai; Trincomalee (Eastern Province) ; Va vuniya; Cheddikulam 
(Northern Province). 

Genus Trilophidia Stal, 1873. 

Trilophidia ceylonica Saussure. 

1884. Mem. Roc. Geneve XXVIII, p. 158. 

Localities.-Colombo; Kotte; Battaramulla; Labugama (Western 
Province) ; Kandy; Horton Plains; Peradeniya; Hantane; Uda Pusse
llawa (Central Province); Anuradhapura; Mihintale (North Central 
Province); Belihul Oya (Sabaragamuwa Province); Deniyaya; Kata
gamuwa (Southern Province); Wellawaya; Bintenne; Lunugala (Uva 
Province); Kantalai; Tennamara vadi ; Trincomalee; Maha Oya; 
,Batticoloa (Eastern Province) ; Vavuniya; Marichchukaddi; Murunkan 
(Northern Provinoe). 

Type in the British Museum (Natural History). 

Genus Acrotylus Fieber, 1853. 

Acrotylus humbertianus Saussure. 

1884. M em. Soc. Geneve XXVIII, p. 189. 

Localities.-Colombo (Western Province) : Kandy; Hantane; Wood
side, Urugala; Peradeniya (Central 'Province); Bintenne; Lunugala 
(Uva Province); Butawa Modera, Yala (Southern Province); Niro
.ddumunai; Trincomalee (Eastern Province); Elephant Pass; Vavuniya ; 
Murunkan; Marichchukaddi; Talaimannar (Northern Province). 
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Subfamily PYRGOJIORPHINAB. 

Genus Aularches Still, 1873. 

Aularches miliaria (Linnaeus). 

1758. Syst. Nat. (ed. 10), I, p. 432. 

Localities.-Madampe; Wellawa (North Western Province) ; Kandy; 
Horton Plains; Woodside, Urugala; Mavusakanda, Ganlmaduwa (Centr_1 
Province) ; Ambepussa (Sabaragammuwa Province); Haldummulla; 
Wellawaya; Badulla (Uva Province) ; Pulumalai (Eastern Province). 

Genus Atractomorpha Saussure, 1861. 

Atractomorpha crenulata (Fabricius). 

1793. Ent. Syst. II, p. 28. 

Localities .-Colom bo ; Kotte; La bugama (Western Province); 
Kandy; Peradeniya; Woodside, Urugala ; Mavusakanda, Gammaduwa 
(Central Province); Ratnapura; Balangoda (Subaragamuwa Pro .. 
vince); Mihintale (North Central Province) ; Wellawaya; Bandarawela; 
Bibile; Maskeliya (Uva Province); Katagamuwa; Yala (Southern 
Province); Pulmoddai; Andankulam ; 'J.'rincomalee (Eastern Province) ; 
Murunkan; Jaft'na; Cheddikulam ; Marichchukaddi ; Talaimannar 
(Northern Province). 

Genus Orthacris Bolivar, 1884. 

Orthacris filifolmis Bolivar. 

1884. An. Soc. E8p. Madrid ·XIII, pp. 439, 496. 

Localities.-Kotte ; Battaramulla ; Dehiwela (Western Province); 
Matale (Central Province) ; Anuradhapura ; Polonnaruwa (North Central 
Province) ; Warahamankada ; Katagamuwa ; Butawa Modera ; Yala 
(Southern Province) ; Timbolketiya (Sabaragamuwa Province) ; Niro
ddumunai; Te!IDamaravadi; Kanniyai ; Trincomalee ; Kalkudah (Eastern 
Province) ; Elephant Pass; Marichchukaddi ; Murunkan; Talaimannar 
(Northern Province). 

Type in the collection of Brunner von Wattenwyl. 

Genus Rakwana Henry, 1933. 

Rakwana ornata Henry. 

1933. Oeylon J. Sd. (B). XVII, pp. 170, 171, pI. xxx, figs. 1-4. 

Localities.-Rakwana ; Kitulgala (Sabaragamuwa Province). 

The type-specimen is a male c<JIlected by Mr. G. M. Berny at Rak
wana;Ceylon on 2.v.l929. Type in the British Museum (Natural History). 
Paratypes in the Colombo Museum. 
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Subfamily GATANTOPINAE. 

Genus Euthymia Stal, 1875. 

Euthymia finoti Kirby. 
HH4. Faun. Brit. Ind. Orth. p. 197. 

Locality.-Marai Villu (North Western Province). 
The type-sper:i1nen is a female collected at Trincomalee, Ceylon. 
Typ.e in th~ British Museum (Natural History). 

Euthymia kirbyi Finot. 

1903. Ann. Soc. Ent. Fr. LXXI, pp. 629, 630. 

Locality.-Labugama (Western Province). 

Genus Tarbaleus Brunner von 'Vattenwyl, iS98. 

Tarbaleus cingalensiCJ Kirby. 

191·1:. Faun. Brit. Ina. Orth. p. 201. 

Localities.-Woodside, Urugala ; Madugoda (Central Province); 
Glenmore, Haputale (Uva Province). 

The type-speci~en is a female collected by l\il'. E. E. Green at Pun
duloya, Ceylon in June 1903. Type in the British Museum (Natural 
History). 

Tarbaleus· gracilis Uvarov. 

1927. Ceylon J. Scf: (oB). XIV, pp. 101, 102, pI. xii, fig. 2. 

Localities.-Ohiya ; Hakgala ; Goatfell, Kandapola ; Nuwara Eliya 
(Central Province). 

The type-speCimen is a female collected by Mr. G. M. Henry at Hakgal~h 
Ceylon on 5-iv-1924. Type in the British Museum (Natural History) 

Tarbaleus cra~sibrachiatus Henry. 

1933. Ceylon J. Sci. (B). XVII, pp. 171-173, pI. xxxi, figs. 1, 2. 

Locality .-La bugama (Western Province). 

The type-specimen is a male captured in jungle by Mr. G. M. Henry 
at Labugama, Ceylon on 17-vi-1932. Type in the British Museum 
(Natural History). 

Tarbaleus gammaduensi~ Henry. 

193.3. Ceylon J. Sci. (B). XVII, pp. 173.176, pI. xxxi, figs. 3, 4. 

Locality.-Mavusakanda, Gammaduwa (Central Province). 

The type-$pecimen is a male collected by Mr. G. M. Henry at Mavu
sakanda Estate, Gammaduwa, Ceylon on 24-x-1932. Type in the 
British Museum (N atural Histo~y). Paratypes in the Colombo Museum. 
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Genus Eliya Uvarov, 1927. 

Eliya pedestris U varov. 

1927. Oeylon J. Sci. (B). XIV, pp. 103, 104, pI. xii, fig. 3. 

Localities.-Woodside, Urugala ; Mavusakanda Gammaduwa ; Nuwara 
Eliya (Central Province). 

The type-specimen is a female collected by Mr. G. M. Henry at Elk 
Plains, Nuwara Eliya, Ceylon on 5-v-1923. Type in the British Museum 
(Natural History). Paratype in the Colombo Museum. 

Eliya pietipes Uvarov. 

1927. Oeylon J. ,Sci. (B). XIV, pp. 104, 105, pl. xii, fig. 4. 

Locality.-Deniyaya (Southern Provinc.e). 
The type-specimen is a female collected by Mr. G. M. Henry at 

Deniyaya, Ceylon on 18-ix-1923. Type in the British Museum (Natural 
Hsitory). 

EIiya gibbosa Henry. 

1933. Oeylon J. Sci. (B). XVII, pp. 176-179, pI. xxxi, figs. 1-3. 

Localities.-Kurunegala-Dambulla (North Western Province) ; ~ak
wana; Timbolketiya (Sabaragamuwa Province); Wellawaya (Uva 
Province). 

The type-specimen is a female captured in jungle by Mr. G. M. Henry 
at Rakwana, Ceylon on 4-vi-1929. Type in the British Museum (Natural 
History). Paratype in the.Colombo Museum. 

Eliya venusta Henry. 

1933. O~ylon J. Sci. (B). XVII, pp. 179-182, pI. xxxii, figs. 4, 5. 

Localities .. -Labugama (Western Province); Rakwana (Sabara
gamuwa Province). 

The type-specimen is a 1}lale captured in jungle undergrowth by 
Mr. G. M. Henry at Rakwana, Ceylon on 4-vi-1929. Type in the British 
Museum (Natural History). Paratypes in the Colombo Museum. 

Genus Cereina Stal, 1878. 

Cere ina obtusa Sta 1. 
1878. Bik. Sv. Ak. Handl. V, pp. 49, 97. 

Localities.-Ohiya, Hakgala ; Horton Plains; Nuwara Eliya (Central 
Province). 

Type in the collection of Brunner von Wa tten Wy1. 

Cere ina phillipsi Henry. 

1933. Oeylon J. Sci. (B). XVII, pp. 184.187, pI. xxxiii, figs. 1, 2. 

Localities.-. Mavusakanda, Gammaduwa; Patnagala, Gammaduwa 
(Central Province); Punduloya (Uva Province). 
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Th~ type-specimen is a male collected by Mr. G. M. Henry at Mavu
sakanda Estate, Gammaduwa., Ceylon on 1-viii-1932. Type in the 
Britiflh Museum (Natural History). Paratypes in the Colombo Museum. 

Genus Spathostemum Krauss, 1877. 

Spathostemum prasinifemm (Walker). 
] 871. Oat. Derm. Salt. Brit. JtI ua. V, Suppl. p. 65. 

Lo'calities.-Colombo; Kotte (Western Province) ; Kand.v; Hakgala; 
Woodside, Urugala ; Matale ; Uda Pussellawa ; Peradeniya; Oriya 
(Central Province); Anuradhapura (North Central Province) ; Ratna
pura (Sabaragamuwa Province); Bandarawela;. Welimada; GaIge ; 
·Wellawaya; Bintenne ; Maskeliya. (Uva Province) ; Katagamuwa (Sonth
ern Province) ; Kanniyai ; Kantalai ; Kalkudah ; Trincomalee ; Batti
c,olo& (Eastern Pi ovince ). 

Type in the British Museum (Natural History). 

Genus Tristria Stal, 1873. 

Tristria pulvinata (Uvarov). 
1921. Ann. lrlag. Nat. Bist. VII, p. 497. 

Localities .-Marai Villu (North Western Province); Woodside, 
Urugala (Central Province) ; Ritigala (~orth Central Providce); Balon 
goda (Sabaragamuwa Province); Bintenne; Haldumulla ; Wellawaya ; 
Badulla (Uva Province) ; Katagamuwa (Southern Province) ; Kantalai ; 
Kalkudah; Kumena Wewa (Eastern Province); Cheddikulam 
( Northern Province). 

Type in the British Museum (Natural History). 

Genus Oxya Ser ville, 1831. 

Oxya intricata St~ll. 
1861. Eugenie'8 Resa. Orth. p. 335. 

Localities.-Colombo ; Kotte (Western Province) Kandy (Central 
Province) ; Badulla (Uva Province). 

Oxya asinensis Willemse. 
1925. Tijdschr. Ent. Amsterdam LXVIII, p. 32. 

Localities.-Kandy; Peradeniya (Central Province); Balangoda 
(Sabaragamuwa Province); Maskeliya (Uva Province). 

The type-specimen is a female collected at Periya Ghat, Malabar 
District, South India on 6-x-1917. Type in the collection of the Imperial 
Bureau of Entomology, London. 

OKya nitidula ('Valker). 
1870. Oat. Derm. Salt. Brit. M'lls. IV, p. 631. 

Localities.-Colombo ; Kotte (Western Province); Kandy ; Pera
deniya (Central Province); Mihintale; Horovupotana (North Central 
Province); Murunkan (Northern Province). 

Type in the Britis4 Museum (Natural History). 
R 
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Genus O.lyrrhepes Still, 1873. 

Oxyrrhepes extensa (Walker). 
1859. Ann. Mag. Nat. Hist. IV, p. 222. 

[Vol. XLVII, 

Localities.-Labugama (Western Province); Kandy; Mavusakanda 
Gammaduwa ; Nitre Cave, Medamahanuwara (Central Province); 
Belihul Oya (Sabaragamuwa Province)~ 

Type in the British Museum (~atural History). 

Genus Leptacris Walker, 1870. 

Leptacris filiformis Walker. 
1870. Oat. Derm. Salt. Brit. Mus. IV, p. 676. 

Localities.-Polonnaruwa (North Central Province); Haldummulla; 
'Vellawaya ; Bintenne (Uva Province); Kantalai (Eastern Province). 

Type in the British Museum (Natural History). 

Genus Ischnacri~a Stal, 1873. 

Ischnacrida gracilis Henry. 
1933. Ceylon J. Sci. (B). XVII, pp. 192-194, pI. xxxvi, figs. 1-4. 

Localities.-Polonnaruwa (North Central Province); Randeniya 
Wellawaya; Bintenne ; GaIge (Uva Province). 

The type-specimBn is a male captured in a grassy glade in the Bintenne 
District about 12 miles east of Alutnuwara, Ceylon by Mr. G·. M. Henry 
on 11-x-1928. Type in the British Museum (Natural History). 

Genus Ochlandriphaga Henry, 1933. 

Ochlandriphaga xantheIytrana Henry. 
1933. Ceylon J. Sci. (B). XVII, pp. 188, 189, pl. xxxiv, figs. 1-5. 

Localoity.-Labugama (Western Province). 
The type-specimen is a male collected by Mr. G. M. ~enry in jungle 

undergrowth at Labugama, Ceylon on 17-vi-1932. Type in the British 
Museum (Natural History). Paratypes in the Colombo Museum. 

Genus Bambusacris Henry, 1933. 

Bambusacris greeni Henry. 
1933. Ceylon .1. Sd. (B). XVII, pp. 190.192, pl. xxxv, figs. 1.6. 

Locality .-La bugama (Western Province). 

The type-specimen is a nlale collected by Mr. G. M. Henry at Labugama, 
Ceylon on 2-viii-1932. Type in the British Museum (Natural History). 
Paratype in the Colombo Museum. 

Genus Urugalla Uvarov, 1927. 

Urugalla pearsoni Uvarov. 
1927• Ceylon J. Sci. (B). XIV, pp. ]06, 107, pl. xii, figs. 5, 6. 

Local£ties.-Woodside, Urugala ; Mavusakanda, Gammaduwa (Central 
l)rovluce). 
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The type-specimen is a male collected by Mr. G. M. Henry at Woodside, 
Urugala, Ceylon on 17-iv-1924. Type in the British Museum (Natural 
History). 

Genus Acaeropa Uvarov, 1927. 

Acaeropa indica (Bolivar). 

1884. An. Soc. E8p. Madrid XIII, p. 492. 

Localities.-West Haputale, Ohiya ; Hakgala ; Horton Plains; 
Elk Plains; Sita Eliya ; Nuwara Eliya ; Ambawela (Central Province) ; 
Kitulgala (Sabaragamuwa Province) ; Haputale; 1\1uskeliya (Uva
Province). 

Type in the collection of Brunner von Wattenwyl. 

Genus Mesambria Still, 1878. 

Mesambria dubia (Walker). 

1870. Oat. Derm. Salt. Brit. Mus. IV, p. 632. 

Looolities.-Labugama (Western Province) ; Kandy ; Woodside, 
Urugala; Mavusakanda, Gammaduwa; West Haputale, Ohiya ; Madu
goda (Central Province) ; Ratnapura ; Balangoda ; Kitulgala; Rakwana; 
Timbolketiya ; Opanake (Sabaragamuwa Province) ; Deniyaya; Hiniduma 
(Southern Province) ; Haputale ; Bibile'; Punduloya ; Bintenne (Uva 
Province). 

Type in the British Museum (Natural History). 

G~nus Genimen Bolivar, 1918. 

Genimen ceylonicnm Uvarov. 

1927. Oeylon J. Sci. (B). XIV, p. 110, pI. xii, figs. 7, 8. 

Localities.-Labugama (Western Province); Kandy; Lady Horton's 
Drive (Central Province); Kitulgala; Madola, Opanake ; Timbolketiya 
(Sabaragamuwa Province); Deniyaya (Southern Province). 

The type-specimen is a male collected by Mr. G. M. Henry at Kandy, 
Ceylon on 7-i-1924. Type in the British Museum (Natural History). 

Genus Genimenoides Henry, 1934. 

Genimenoides subapterum (Uvarov). 

1927. Oe.ylon J. Sci. (B). XIV, p. 1] 1, pI. xii, fig. 9. 

Localities.-Labugama; Battaramulla (Western Province); Rakwana 
Balangoda; Timbolketiya (Sabaragamuwa Pruvince); Deniyaya 
(Southern Province); Wel1awaya (Uva Province) ; Kanniyai ; Trin
comalee (Eastern Province). 

The type-specimen is a 'female collected by Mr. G. M. Henry at 
Kotte, Ceylon on 25-iii-1921. Type in the British Museunl (Natural 
History). 
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Genimenoides coloratum Henry. 

1934. Ceylon J. Sci. (B). XVIII, PlY. 196, 197, pI. xiv, figs. 3·6. 

Localities.-Lady Horton's Drive, Kandy (Central ~rovince). 
The type-specimen is a male collected by Mr. G. M. ~enry at ~a.dy 

Horton's Drive, Kandy, Ceylon on 13-v-1933. Type In the BrItIsh 
Museum (Natural History). 

Genus Anacridium Uvarov, 1923. 

Anacridium -flavescens (Fab:t;icius). 

1793. Ent. Syst. II, p. 52. 

Locaiities;-Marai Villu (North Western Province);. Gadapotugala 
(North Central Province); Tissamarahama; Katagamuwa ; Yala 
~gouthern Province) ; Bibile ; Wellawaya (Uva Province) ; Marichchu
kaddi (Northern Province). 

Genus Patanga lJvarov, 1923. 

Patanga succincta (Linnaeus). 

1763. Amoen. Acad. VI, p. 398. 

LocaUties.-Matale (Central Province) ; Polonnaruwa (North Central 
Province). 

Genus Pachyacris Uvarov, 1923. 

Pachyacris violascens (Walker). 

1870. Oat. Derm. Salt. B'I'~t. ~1'll8. III, pp. 587, ?88. 

Localities.-Dehiwela (Western Province) ; K,andy ; Ha.ntane ; Horton 
Plains; Hakgala; Woodside, Urugala; Mavusakanda, Gammaduwa 
(Central Province); Bandarawela; Haldummulla.; Badulla (Uva 
Province). 

Type in the British Museum (Natural History). 

Genus Cyrtacanthacris Walker, 1870. 

Cyrtacanthac~is tatarica (Linnaeus). 

1758. "')yal. Nat. (ed. 10), I, p. 432. 

Localities .-Kotte ; Battaramulla (Western Province) ; Kandy; 
Peradeniya ; Mavusakanda, Gammaduwa ; Woodside, Urugala (Central 
Province); Marai Villu (North Western Province) ; Polonnaruwa ; 
K.alaw6wa (North Central PrnV'ince) ; Hambantota ; Wirawila ; Kata .. 
gamuwa (Southern Province) . 'Vellawaya ; Randeniya ; Bibile ; Bintenne ; 
GaIge (Uva Province) ; Niroddumunai; Trincomalee (Eastern Province) ; 
Vavuniya ; Murunkao (Northern Provinop). 
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Genus Teratodes Brulle, 1835. 

Teratodes monticoUis (Gray). 

1832. Griffith'8 Anim. Kingd. XV, p. 215, pI. lxiv. 

Localities.-Sigiriya (Central Province); Keki~awa (North Central 
Province). 

Type in the British Museum (Natural History). 

Genus Pelecinotus Bolivar, 1901. 

Pelecinotus lankae Henry. 

1933. a~ylon J. Sci. (B). XVII, pp. 195-197, pI. xxxvi, figs. 5-7 . 

. Localities.-Marai Villu (North Western Province) ; Anuradhapura 
(North Central Province) ; Marichchukaddi ; Vavuniya (Northern Pro
vince). 

The type-speoimen is a maJe collected by Mr. G. M. Henry at Mari
chchukaddi, Ceylon on 15-iii-1933. Type in the British Museum (Natural 
History). Paratypes in the Colombo Museum. 

Genus Eucoptq,cra Bolivar, 1901. 

Eucoptacra ceylonica I{irby. 

1914. Faun. Brit. Ina. Orth. p. 241. 

Localities.-Labugama ; Battaramulla ; Puwakpitiya (Western 
Province) ; Kandy ; Madugoda ; Uda Pussellawa ; Lady Horton's Drive; 
Rattota ; Mavusakanda, Gammaduwa (Central Province) ; Anuradha
pura; Mihintale; Horovupotana; Ritigala (North Central Province); 
Balangoda; Madola, Opanake; Ratnapura; Rakwana ; Belihul Oya ; 
Timbolketi~a (Sabaragamuwa Province) ; Tissamaharama ; Kataga
muwa ; Butawa Modera ; Deniyaya (Southern Province) ; Wellawaya; 
Bibile ; Bintenne (Uva Province); Kantalai ; Tennamaravadi ; Pul
moddai ; Yan Oya ; Trincomalee (Eastern Province); Elephant Pass; 
Va vuniya (Northern Province). ' 

Type in the British Museum (Natural History) 

Genus Epistaurus Bolivar, 1889. 

Epistaurus sinetyi Bolivar. 

1901. Ann. Soc. Ent. Fr. LXX, p. 623. 

Localities .-Battaram ulla (Western Province); Anuradha pura 
(North Central Province) ; Katagamuwa ; Talgasmankada (Southern 
Province). 

Type in the collection of Dr. Bolivar. 
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Genus Pirithoicus Uvarov, 1940. 

Pirithoicus ramachendrai (Bolivar). 

1918. Rev. Ac. Oienc .... Vatlriil. XVI, p. 403. 

[Vol. XLVII 

Localities.-Marai Villu (North Western Province) ; Kandy ; Madu .. 
goda ; Mavusakanda, Gammaduwa (Central Province) ; Horovupotana 
(North Central Province) ; Bintenne ; Randeniya ; Wellawaya ; Oodoo .. 
werre, Demodera (Uva Province) ; Katagamuwa (Southern Province) ; 
Kanniyai, Niroddumunai ; Tennamaravadi ; Trincomalee (Eastern 
Province) ; Vavuniya ; Cheddikulam ; Marichchukaddi (Northern Pro
vince). 

Genus Catantops Schaum, 1853. 

Catantops splendens (Thunberg). 

1815 .... Vem. Ac. Petersb. V, p. 236. 

Localities.-Labugama (Western Province) ; Marai Villu (North 
Western Province) ; Woodside, Urugala ; Hantane; Mavusakanda, Gam
maduwa (Central Province); Horovupotana (North Central Province); 
Ratnapura ; Rakwana ; Madola, Opanake ; Timbolketiya (Sabaragamuwa 
Province) ; Wellawaya ; Bintenne ; GaIge ; Maskeliya (Uva Province) ; 
Marichchukaddi (Northern Province). 

Catantops innotabile (Walker). 

1870. Oat. Derm. Salt. Brit. ~7Jfus. IV, p. 629. 

Localities.-Colombo ; Battaramulla (Western Province) ; Mihintale; 
Anuradhapura ; Polonnaruwa ; Horovupotana (North Central Province) ; 
GaIge .. ; Randeniya ; W ella wa ya (U va ProvinQe) ; Tissamaharama; 
Warahamankada ; I{atagamuwa (Southern Province) ; NiroddumUD.8,i; 
Trincomalee; Kalkudah ; Kumena Wewa ; Tirukovil (Eastern Province) ; 
Marichchukaddi; Cheddikulam (Northern Province). 

Genus Belonocnemis Bolivar, 1914. 

Belonocnemis elegantulus (Bolivar). 

1908. Mem. Soc. Ent. Belg. XVI, p. 118. 

Localities.-Randeniya ; Wellawaya (Uva Province). 

Genus Thisoicetrus Brunner von Wattenwyl, 1898. 

Thisoicetrus llulcher (Bolivar). 

1901. Ann. Soc. Ent. Fr. LXX, p. 630. 

Localities .-Marai Villu (North 'Vestern Province) ; Horovupotana ; 
Kalawewa (North Central Prov~ce); Bintenne (Uva Province) ; Pul .. 
moddai ; Tennamaravadi ; Trincomalee ; Kantalai ; Kalkudah ; Arugam 
Bay (Eas~ern Province~ ; Vavuniya ; Madawachchi.(Northern Province). 

Type ill the collectIon of Pantel and Bolivar. 
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Genus Tylotropidius Stal, 1873. 

Tylotropidiu3 varicornis (Walker).· 

1870. Oat. Derm. Balt. Brit. Mus. IV, p. 667. 
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Localities.-Marai Villu (North Western Province) ; Woodside, 
Urugala ; Uda Pussellawa (Central Province) ; Polonnaruwa (North 
Central Province) ; Balangoda ; Belihul Oya ; Timsolketiya (Sabara
gamuwa Province) ; Wellawaya ; Bandarawela; Haldummulla; Kalu
gala, Namunukula; Bintenne; GaIge (Uva Province); Marichchukaddi 
( Northern Province). 

Type in -the British Museum (Natural History). 

Genus Euprellocnamis Still, 1873. 

Euprepocnemis alacris (Serville). 

1839. Hist. Nat. In,q. Orth. p.682. 

Localities.-Colombo ; Battaramulla (Western Province) ; Polpitiya 
(North Western Province) ; Kandy ; Peradeniya; Ohiya; Hakgala ; 
Uda Pussellawa : Mavusakanda, Gammaduwa ; Nuwara Eliya ; Ragalla 
(Central Pro~ince) ; Polonnaruwa ; Kalawewa (North Central Province) ; 
Miyanapalawa (Sabaragamuwa Province) ; Deniyay~ ; Hiniduma ; 
Kataga¢uwa (Southern Province) ; Wellawaya ; Punduloya ; Oodoo
werre, Demodera ; Badulla (Uva Province); Kantalai ; Kumuna 
Wewa' (Eastern Province); Vavuniya; Madawachchi ( Northern 
Province). 

Type in the Paris Museum. 

Euprepocnemis kalkudensis Henry. 

1937. Oeylon J. Sci. (B). XX, pp. 343, 344, pI. xiv, figs. 1-4. 

Localities .-Kalkudah (Eastern Province) _; Talaimannar (Northern 
Province). 

The type-specimen is a male collected by Mr. G. M. Henry in scrub 
jungle at Kalkudah, Ceylon on 24-iv-1931. Type in thE British Museum 
(Natural History). 

Genus Du bitacris Henry, 1937. 

Dubitacris robustus Henry. 

1937. Proc. Ent. Soc. London VI, pp. 199, 200. 

Localities.-Marai Villu (North Western Province) ; Anuradhapura ; 
Polonnaruwa ;, Horovupotana ;- Kalawewa (North Central Province) ; 
Niroddumunai ; Trincomalee (Eastern Province) ; Va vuniya (Northern 
Province). 

The type-specimen is a female collected by Mr. G. M. Henry at Kala
wewa, Ceylon on 25-i-1937. Type in the British Museum (Natural 
History). Paratypes in the Colombo Museum. 





SEX DIFFERENCES IN THE CHALIMUS AND ADULT FORMS OF 
OALIGUS POLYOANTHI, SP. NOV (CRUSTACEA: COPEPODA) 
PARASITIC ON BALISTES MACULATUS FROM MADRAS. 

By C. P. GNANAMUTHU, M.A., D.Se., F.Z.S., Dirrector, Zoological Resea1·ck. 
Laboratory, M ad,tas U nive'l"sity. 

INTRODUCTION. 

Over a dozen specimens of a caligid Copepod were found on the 
skin of Bal1:stes maculatus caught on the Madras shore during February 
1947. As these appear to be different from Oaligus balistae (Steen
strup & Lutken) and distinct from other species of Oaligus, .recorded 
or described by Bassett-Smith, Scott, Leigh-Sharpe, Wilson and others~ 
they are described as belonging to a new species, Oaligus polycanthi. 
Since our knowledge of Copepods parasitic on Indian fishes is scanty, a 
detailed description of the adult female, and notes on the differences 
shown by the adult male (allotype) are given in the first section of this 
paper. 

The type-specim.ens will be deposited in the collection of the Zoolo
gical Survey .of India. 

A careful study of the specimens showed that four were egg-bearing 
females, two were adult females, and one was an adult 'male and the 
remaining six belonged to late Chalimus stages of development. Of 
the six immature forms, two- were distinctly female and the others male. 
As in this species 'the adult male differs markedly from the female and 
as these differences could be made out even in the ChalimlLS stages of 
the two sexes, a detailed account of the sex dimorphism is given in the 
second section of this paper. 

Caligus polycanthi, sp. nov. 

Size: Adult Female.-The entire body is 4 mm. long (excluding the 
anal setae and the egg strings) of which the carapace forms one half, 
being 2 mm. long. The carapace is nearly as. broad as long but owing 
to the lateral edges being curved ventralwards it is somewhat elliptical 
in outline; dorsally it measures 1·5 mm. at· the anterior quarter and 
1·8 mm. at the posterior quarter of its length. 

Gephalotho1·ax.-The dorsal surface of the cephalothorax is of a 
dirty yellow colour speckled with reddish dots. The double median 
eye and the longitudinal and transverse grooves or fissures of the carapace 
can be seen. The frontal margin is formed by the anterior edges 0 f 
the first antennae and the frontal plate. Medially there is a notch in 
the frontal plate, and is occupied by the frontal stalk in the Chalimus 
stage. The under su~face of the dorsally convex carapace, is concave 
and this concavity fa~ilitates a cupping adhesion to the host's skin. 
This is further aided by the edges of the carapace being extended into a 

[ 159 ] 
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wide thin transparent membranous fringe. The posterior border ot 
the carapace extends over the first two segments of the thorax and 
being CQncave behind, exposes the third segm~nt. The free or fourth 
segment forms a " waist ", being constricted to a widt.h of 0-18 mm. in 
front and twice as much behind. The genital segment (V and VI 
segments fused) js very prominent, being 1 mID. long medially and 
about 1·6 Dlm. broad. It has a quadrangular fOrnl but has its lateral 
ed~es convex, posterior margin concave and the hind corners extended 
behind as obtuse lobes. The posterior corner lobes bear the vestiges 
of the fifth legs, visible dorsally. 

a. 
TtC:I.T~FlG. 1.-Caligu8 po1ycant1l·i, sp. nov 

e. Egg-bearing adult female; b. First a.ntenna. A, distal segment bearing nine 
plaes; 11, middle segment bearing two rows of setae; C, basal segment ber..ting lunule. 

J. ppe.ruZages of Acad and thorax.-The first antenna is very large, 
three-joint.ed and uniramous. The basal joint, which is continuous 
with the frontal plate, bears the large circular 11l~ule. Tbis sucking disc 
occupies nearly the whole width of the segment, the remaining portion 
of the segment is fringed with fine hairs. The second joint is as stout 
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8S the first but tapers slightly at its distal end. This joint. is furnished 
with two rows of forwardly diJ;ected setae, which though plumose, assist 
in adhesion to the host on account of their pointed and forward ends 
being buried in the skin of the host. Of the two rows, the more anterior 
has ten, and the other twelve setae, the more distal setae of each set 
being shorter and thinner than the rest. The third joint is short, slender 
and cylindrical and is articulated to the second joint a little before the 
distal tip. The round outer end of this joint bears nine spines of varying 
length and thickness. The second antenna is two-jointed. The basal 
joint is large and stout. It beats a thick, sharp-pointed spur directed 
obliquely ba.ckwards. The second joint is formed by a stout, recurved, 
sharp-pointed claw prehensile in character. The mandible is a scythe
shaped, curved blade whose cutting edge is finely serrated. The two 
mandibles curve towards each other at their inner tips and are held 

e. 

L.B.-

/ 
~ 

E.N. 

a. 

c. 

--M.D. 

b. 
TEXT-FIG. 2.- Cephalothoracic appendages of (]aligu8 polycanthi, ap. nov. 

G. Mouth tube; b. Second antenna; c. Second maxilla; d. First maxilla; e. First 
maxillipede. .. 

A.S., accessory spine of first maxillipede ; 
E.N., endopod of second maxillae; 

A.S., accessory spine of first maxillipede; E.N., endopod of ~econd maxillae; E.X., 
exop04 ofsooond maxilla; L.B., labium of mouth tube; M.D. Dlandihle; P.E., palp or 
exopo(t of first maxilla: S.A •• spur of second antemla. 
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within a short conical mouth tube stiffened by several chitinous rods. 
The lower edge of the tube can be distinguished as the labium. TIle 
first maxilla. co~sists of a single joint and is attached more laterally thS',n 
the other mouth parts. It is a long, sharp-pointed, recurved claw, 
smaller than the second antenna. On the inner aspect of its base is 
seen a pair of spines representing the exopod or pa]p of the appendage. 
The second DlaxiJla is \biramous and is attached close to the median 
lin~, though on the same level as the first maxilla. The endopod is 
long, stout and cylindrical and ends in a point. It is directed medial
wards obliquely. The exopod consists of two long spine-like structures. 
These spines may be turned ventrally or outward.. It is probable that 
the second max ina with its sharp processes may serve to irritate the 
host-skin and cause bleeding. 

The first maxillipede is attached further behind but more outw·ards. 
It is three-jointed. The basal joint, which is stout and short, confers 
great mobility on this appendage. The ~econd and third joints a~e 
extremely long a.nd setose. The last joint ends in two curved, finger
like processes, and bears a small accessory spine a little behind the tip. 
Of the two terminal proces~.es, one is twice as long as the other. I t is 
possible that, besides being flung out to hold on to the skin of the host 

d 
TEXT-FIG. 3.- Galigu8 polycanthi, sp. nov. 

a. Second maxillipede; b. First swimming leg; c. Second swimming leg; d. 
'l'hird swimming leg; f. Fourth leg. 
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when necessary, the first maxillipede may serve to comb the tip of the 
mouth tube clean. The second luaxillipede is attached close to the 
middle line and consists of two joints. The fir.3t joint is large, stout 
and muscular, while the second is more slender, sharp-pointed, moving 
like the blade of a pocket-knife on the first j oint. Close behind the 
sharp tip of the second joint can be seen a small accessory spine. 

Swimming appendages.-The first leg, like the fourth, is uniranlolls. 
The basal joint, which is stout and large, carries the two-jointed 
exopod; the first joint of the exopod is twice as long a~ the basal joint of 
the leg but is more slender, while the second or dist~l joint is as long as 
the basal joint, but cylindrical and club-shaped. The distal joint bears 
fo~r long spines at the tip and three longer a~d stouter~plumose setae 
on its hinder edge, d.irected back at an angle of 45° The second leg is 
biramous and typical. The protopodite is two-jointed, the first joint 
being small and the second much larger and stouter. A plumose seta 
directed backwa.:r;ds and medialwards, is borne on the first joint. The 
exopod- is three-jointed and is attached in a direct line with the proto
podite. The first of the three joints of the exopod is long, cylindrical 
and bears a slender plumose seta directed obliquely backwards, the 
sec~nd bears a plulnose seta and two backwardly curved spines and the 
flattened terminal joint ends in a straight distal spine and bears six 
long plumose setae round its tip and hinder margin. The endopod also 
is triarticulate and is directed almost perpendicular to the protopodite 
and the exopod. The first joint bears a long, -plumose seta, the second 
bea.rs two, while the third, which is broad and elliptical, bears nine 
setae round its distal edge. The third leg is definitely foliaceous and 
unites with its fellow across the middle line. It extends far behind tho 
third segment and even covers a part of the fourth segment. The two 
rami of this appendage are proportionately far smaller than the laminate 
protopodite. The plumose setae of the protopodite extend behind from 
the posterior edge of the lamina, close to the middle line. The exopod 
and the endopod are inserted int.o notches on the outer part of the hind 
margin of the lamina. In the exopod, the three divisions can be made 
out, the first joint is distinguished by a single stout claw, the second by 
a, straight spine and the third py two spines and sjx plumose setae. 
The first joint is narrow while the second and the third are broad and 
Hat. The endopod also is flat but smaller. It appears to be of two 
joints, the first being indicated by one long, plumose setae on the inner 
edge and the second being marked by a fringe of six plumose setae. 
Both the exopod and the endopod are tomentose. The fourth le] is 
uniramous. The exopod, which is two-jointed, is borne by a long 
basal joint. Of the two joints of the exopod, the first is long and has 
its distal edge prolonged into a long spine; the second bears three long 
plumose setae at its tip which is also marked by two lateral tooth-like 
spiny projections. The fifth leg is represented by three short spines at 
the posterior tips of the lateral- lobes of the genital segment. Two of 
these are attached close together, while the third is more removed. 
Each spine appears to have a thick, cylindrical cushion-like base hearing 
a slender spine once and half as long as the base. The tip of the spine is 
sharp and curved. No trar,e of the sixth appendage~ which is present 
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in the male, is seen in the female. In adults without egg sacs, clusters 
of two or three sperma tophores can be seen close to the external opening 
of the genital ducts. Each spermatophor~ is long, slender and tapering 
at both ends. In the egg-bearing forms, the egg sacs vary in length. 
In the type, on which this description is based, the sacs are slender, 
cylindrical and as long as the body. Each sac contains a single row.of 
50 eggs packed one behind the other. The egg strings are narrower 
than the abdomen. 

c. 

-P.L. 

-YAP. 

- - --AI,. 

.- - -AS. 

a. 
TEXT-FIG. 4.-Caligu8 polycanthi, sp. nov. 

G.S. 

- - -A.S. 

Camera lucida drawings of fourth segment, genital segment and abdomen, as well 
as of second antennae. first maxillae and second maxillipede of a male and female of 
same a.ge. 

a. Right half of the bodyofafemale; b. Right half of the body ofa male ; c. Second 
antenna of male; d. Second antenna of female; e. First maxilla of male; I. First 
maxilla of female; g. Second maxillipede of female; k. Second maxillipede of .male. 

A; abdomen; A.L., anal laminae ; A.S., anal setae; C.G., cement gland'; F.L., fourth 
leg. ;F.S., free segment; G.S., genital segment; O.D., oviduct; O.D.C., oviducal cel1s t 
S.E. R., semen receptacle of female, S.P.R., spermatophore receptacle of male; V.A.F., 
vestigia.l appendage of fifth segment; V.A.S., vestigial appendage of sixth segment. 
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The abdomen.-Proportionate to the rest of the body, the abdomen 
is small, being only 0·62 mm. long (the anal setae being excluded. from 
all measurements of length) and about 0·43 mm. broad just in front of the 
laminae where it is broade3t. The anal laminae are short and bear 
four short setae. In several egg-bearing females the setae appeared 
broken off and even when present are short, slender and weak as com
pared with those of the male. 

The male.-As in all .copepoda, the male is slightly smaller in size 
than the female. It is only 3·72 mm. long and the genital segment is 
smaller than in the female. The greater length of the anal laminae and 
anal setae, however, give the male a more slender appearance. The 
cephalothora~ is marked by a greater length (2·19 mm. as against 2 mm. 
in the female) and greater breadth (2·19 mm. as against 1·47 mm. in 
the female). Hence, the outline of the carapace is different from that 
of the female. The hind margin of the carapace being wider, the third 
segment is more conspicuous and exposed than in the female. The free 
fourth segment being of the same width in front and behind, makes the 
H waist" appear longer in t;he male. The genital segment is obviously 
different in outline and smaller in size. It measures 0·44 mm. in length 
medially and 0·71 mm. in width at its broadest point. The two lateral 
sides being convex and the anterior side narrower than the posterior 
concave side, the contour of the genital segment is strikingly 
different from that of the quadrangular form obtained in the female. 
Further, the two posterior lateral lobes are far shorter, smallf'r and more 
acute. Each lateral lobe be.ars two tufts of setae. A groove running 
forward between the two tufts divides the lobe lengthwise. The two 
tufts probably represent the vestiges of two appendages indicating the 
two units of. which the genital segment is fo~med, the more medial tufts 
of three setae being probably the vestiges of the sixth appendage and 
the outer tuft of three setae those of the fifth appendage. 

The other appendages are all similar to those of the female in structuff:l, 
though proportionately larger (vide infra). The abdomen is longer, being 
0·7 mm. in length, and narrower. The anal laminae are more marked as 
also the anal setae, which are as long as the abdomen itself. The length 
and plumose character of the three anal setae are probably correlated 
with the greater motility of the male. 

Taxonomy.-Though the presence of lunules in the present form may 
point to eight genera of the sub-family Caliginae, the size of the carapace, 
the structure of the fourth leg and the first maxillae, and the form of 
the furca indicate that it belongs to the genus Caligus. From Wilson's 
(1906, pp. 555-561) very useful key (which is rightly based on the relative 
lengths of the different body regions) it is seen that the present species, 
which has a carapace just half as long as the body does not belong to 
Cal'igus balistae, which also, like the present form is a parasite of Balistes 
maculatus. As is already well known~ different species of Oaligus may 
parasitise the same species of fish and a particular species of the parasite 
may not be confined to one host-species and as judging from Wilson's 
description of Oaligus balistae, there are several features of resemblance 
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between this species and the present form, a detailed comparison of the 
two species is given below : 

o. balistae Steenstrup & Lutken. c. polycanth.i, sp. nov. 

l. Carapace (2·6 mm.) more than half t.he Carapace just half t.he total length in the 
entire length (4·f) mm.) in female females; difference in male within 8 
and nearly twice the length of the per cent. as allowed by 'Vilson. 
rest of the body in male. 

2. Genital segment of female obovate with 
short acute 10 hes. 

3. Abdomen same' length as genit.al 
segment in male and half the length 
in female. 

4-. Fourth legs with four spines. 

Genital seglnent qUf\.drangular with an 
emarginate hind border and rounded 
lateral lobes. 

A bdomen longer than genital segment in 
male and more than half the length of 
genital segment in female. 

Fourth legs with three plumose setae and 
two short spines. 

5. Vestiges of fifth legs not visible dorsally Vestiges of fifth legs visible dOl".. iD 
in female. female. 

Species mentioned. in Wiison's key, in which th~ carapace is about 
half the total length, are found to differ from the present form in the 
size and proportions of the abdomen and the genital segment or in the 
size of fourth leg. In view of these differences, the present forln is 
considered a Lew species and owing to the bunch of nine spines t)n the 
distal tip of the first antennae is named Oaligus polycanthi sp. nov. 
Based on the foregoing description of t!le fema.I~ (holotype) and the 
features of the male (allotype) this new species nlay be defined as follows: 

[Jescription of the species.-The cara!>ace is about half the total 
length of the body,' excluding the anal setae. The frontal plate and the 
lunuies are conspicuuUS. The lnandible is curved and serrated at the 
anterior end. The first Inaxilla bears a pointed, backwardly directed 
endopod and a pair of short spines representIng t.he exopod. The first
leg is well developed ~niramous and bears on its terminal segment 
three plulnuse setae and four distai spines. The fourth leg is also w'ell
dev.eloped and uniramous, bearing three plumose setae and two short 
spines terminally on the exopod. The vestiges of the fifth appendage 
can be seen .in a dorsal view of the female while in the male the remnants 
of the sixth appendage also persist. The sexes differ in the length. of 
the abdomen, anal laminae and anal setae as well as in the size and shape 
of the genital segment. The aoaomen Bond anal laminae, taken together 
are long~r than thp. genital segnlent in the male and more than half the 
length of the genitai segm~nt in the female. The anal setae are nearly 
as long as the abdomen itself in the nlale 'v hile far shorter in the female. 

J..~TE CHALIMUS STAGES AND 'l'RE INCIDENCE OF SEX DIFFERENCES. 

Oltalimus forms of male and .female.--Seven specimens of this imma 
ture stage of t~e parasite were founn on the skin of the fish host, along 
with the adults. All these were attached only by the frontal stalks and 
w~re capable of movement round this point ~f attachment. The orgall's 
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of prehension in the adult were not in use. The lunules especially were 
n~t applied to the skin, their mouths being covered by membrane, and 
the entire frontal plate lacked I the prominence and forward displace
ment which would enable the lunule3 of the adulb t~ r~ach the host's 
skin. The attachment by frontal filament was so 1irm, that the young 
parasites had to be forcibly removed from the skin of the host . 

. Male Ohalimus.-Though they varied in size, the four specimens 
taken and studied showed a remarkable uniformity in the structure 
of their appendages and in their general body outline. ·The steady 
increase in size denotes uniform growth of the body and genital segment 
to adult form-in fact the adult does not differ except for a slight 
increase in length and breadth. This was specially so as regards the 
form of the genital segment and the disposition of the genital organe 
visible through the transparent chitin. 

Female Chalimus.-The three specimens of the stalked Chalimus 
stage, when compar~d with the adult which has not yet formed the 
egg-sacs, show gradual modification of body conto.urs starting from 
a stage not very different from that of the male Chalimus. There is a 
slight decrease in width of the cephalothorax (so that the outline 
becomes more elliptical), while the genital segment increases rapidly in 
length and breadth and becomes quadrangular. A comparison of the 
appendages of the male and female Chalimus fornls of the same total. 

TEX'l'-FIG. 5.-Caligu8 IJolycantld, sp. nov. 
Change of form of male and female Chalimi developing into aduUs. 
a., h., c. three stages of Chalimi of male; a. Adult male; e., f. Chalimus stages of 

female; g. young adult; h. mature adult. 
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length sketched with the help of a camera lucida, shows that the second 
antennae the first maxillae and the second maxillipedes are definitely 
larger and better adapted for perhension in the male. The same, 
however, cannot be said a.bout the first maxillipedes and the fourth legs 
since they appear very nearly the same in size and form in both sexes. 
The vestiges of the sixth legs appear to ha ve been lost in the female 
Chalimus as in the adult; on the other hand, the vestiges of the fifth 
legs appear more conspicuous and well formed in the Chalimus than in 
the adult female, in which owing to the sW'elling of the genit.a] segulent 
including the posterior lobes, the full length of the setose vestiges 
becomes sOlllewhat hidden. 'l'he lurID of the abdomen, the anal laminae 
and setae marks the two bexes as dist.inctly as the form of the genital 
segment. In the male, the abdomen is slightly longer and more slender 
and the anal laminae more conspicous than in the female. The long 
plumose anal setae of the male distinguish it from the female beyond 
any mistake. The free segment of the thorax also is markedly broader 
and longer in the female the "waist" of the male appearing far more 
slim. A study of these late Chalimus forms 'Jf the females makes it 
clear that the final fenlale form of the body is in the process of being 
settled during this period, whereas the e~ternal form of the male appears 
~stablished much earlier. It is probable that this iR due to the maturing 
of the reproductive organs earlier in the male than in the female. 

The measurements of the thirteen Chalimus and adult forms of the 
parasite, especially of the total length of the body and the size of the 
genital segment (length multiplied by breadth), when tabulated· (Tables 
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I and II) and plotted on graph support the above conclusions. In the 
males the length, the bre·adth and therefore~ ~he size of the whole body 
increase with the size of th e genital segment, or the development of the 
sexual organs, steadily from the smallest of the Chalimus forms to the 
mature adult. In the females on the other hand, the size of the genital 
segment increaseS to a marked ext ent when the Chalimus becomes 
sexually mature and continues to incresae in size during the adult 
period, as can be seen from the table; whereas the s~es of the body 
increases from the Chalimus, till sexual inaturity is reached but there
after during the adult period gradually decreases, till it becomes smaller 
than that of the. Chalimus. Though -the fact of the .older adult being 
smaller than ChaliInus and young adult has been· recorded for other 
copepod parasites, the exact measurements are given here for the first 
time. This difference between the sexes in the change of size of the 
genital segment as well as the rest of the body dt~ing the Ch~limus and 
adult stages, cannot be compared with the difference between "high" 
and "low" forms Sewell (1912, pp. 317 -330) found among certain 
genera of free living copepods. The data collected and presented .in 
this paper are too scanty for any application of Brooke's law of growth, 
Fowler (1909) used for explaining changes in size of Ostracoda. 

TABLE I.-Female. Readings; 32=1 mm. 

Maximum Product I,ength Brea,dth Product 
Tot·al indicat-
length breadth, indicat- of of ing the 

No. of i.e., cara- ing size genital genital size of Remarks. 

body. pace of seg- seg- genital 
breadth. body. mente menta segment. 

-
1 117 65 7605 23 33 759 Chalimus. 

2 120 68 8160 22 37 814 Chalimus. 

3 126 70 8820 30 41 1230 Adult with egg 
sacs. 

4: 128 64 8192 32 48 1536 Adult with egg 
sacs. 

5 127 62 7874 35 50 1750 Adult with egg 
sacs. 

6 121 60 7260 38 50 1900 Adult. 

'1 116 50 5800 46 46 2116 Adult. 

I 



170 Records oftl~e Indian Museum. [ Vol. XLVII, 

TABLE II.-Male. 

Maximum IJength Breadth Product 
Total Product indicating 
length breadth, indicating of of the size No. of i.e., cara- size of genital genital of 

Renlark~. 

body. pace body. seg- seg- genital 
breadth. mente mente segment. 

-
1 95 55 5225 9 18 162 Chalimus. 

2 100 56 5600 14 19 266 Chalimus. 

3 110 66 7260 17 22 374 Chalimus. 

4 118 68 8024 18 23 414 Chalimus. 

5 I 119 69 8142 19 25 475 Adult. 
I 
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