
FURTHER NOTES ON THE INDIAN SPECIES OF RODOLIA 
MULSANT (COLEOPTERA: COCCINELLIDAE). 

By A. P. KAPUR, itf.Se., Ph.D. (London), D.I.O., F.R.E.S., Zoo~ogical 
Survey of India, Calcutta . 

. In an earlier paperl on the Indian species of Rodolia Mulsallt, I ha.d 
listed nine species including an introduced Australian species, Rodol1:a 
cardinal1·s (Mulsant). Since its publication I had the opportunity of 
examining the collections in the Zoological Survey of India (I-ndian 
Museum) and some further rnaterial from other institutions in India, 
principally from the Directorate of Plant Protection, Quarantine and 
Storage. As a result of this . study two more species (one of them new 
and the other hitherto recorded only from Burma) are now added to 
the earlier list and described with the same standard as was done for 
-the previous paper. A revised key to the species and additional records 
of their geographical distribution, where available, are also given. 
Synonymies and most of the references for the species dealt with in my 
earlier paper have been omitted; for these a reference may be made 
to tha.t paper. The material from various institutions is indicated 
as follows :-

Z. S. I.=Zoological Survey of India, Indian Museum, Calcutta. 
P. P. A.=Directorate of Plant Protection, New Delhi. 
I. A. R. I.=Indian Agricultural Research Institute, New D,elhi. 
B. M.=British Museum (Natural History), London. 

I wish to record my thanks to Dr. S. L. Rora, the Director of this 
Survey a.nd to Dr. H. S. Pruthi, Plant Protection Adviser with the 
Gover'nlnent of India, for providing the opportunity and material for 
this study. 

Rodolia fumid~ Mulsant. 
1949. Rodoliaju1nida, Kapur, Buil. ent. Res. XXXIX, p. 534, figs. 1-3. 12, 15. 

The rna terial examined is from the following localities :-
India?: Ganohala Reserve Forest, ca. 4 miles from Choa Saidan Shah, Salt Range. 

. • . 7843 7850 
Punjab, 2. v. 1931 (H. S. 'Pruth",)' 8 ex., Z.B.I., Reg. Nos. H4 - H4 

Kangra Valley, Punjab, 4,500 ft., ·-vii 1908 (Dudgeon) (1 example, B. M.). 

Lahore, Punjab, 7. v. 1908 (N. Annandale); 3 ex., Z.B.I., Reg. Nos. 5:~O) 
5274-5 

H4. Lahore, on Aleurode8. citri, 18.v.1913; 1 ex., Z.B.I., Reg. 

5721 
No. H4 Dehra Dun, U. P., -ii. 1901 (F. Gleadow); 1 ex., Z. B. 1. 

1 Ka.pur, A. P., Bull. ent. Res. XXXIX, p. 531-538 (1949). 
2 Used throughout in thJ sa·me sense as was the case before the partition of the 

country. 
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2 Records of the I ndian Museum [VOL. XLVIII, 

Reg. No. 1~~4. Cherrapunji, Assam, 2-S.x. 1914 (B. W. Kemp); 

7834 
1 ex., Z S. I., Reg. No. H4' Pusa,. Bihar, preying on Monophlebtu. 

20.iv. 1918 (Haq) (3 ex., I • .A. R. I.). Jubbulpur, C. P., 28. v. 1922 

(8. H. Ribeiro) 1 ex., Z. S. I., Reg. No. 5!.~2. Bandra, Bombay, (Dr. 

Jaykar) (1 ex., B. M.). 

Remarks.-A widely distributed species, already recorded from 
va.rious parts of India and from Burma and Ceylon. 

Rodolia guerini (Crotch). 

1949. Rodolia guerini, Kapur, Bull. ent. Res. XXXIX, p. 535. 

The material examined is from the following localities :-
India: Debra Dun, U. P., predacious on Monophlebus 8tebbingi,-iv. 1909 

9. 4309 4323 Sikkim 
(E. P. Stebbing) _2 examples, Z. S, I., Reg. Nos. 14 -14 

Singhik, 3,500 ft., 23.iv. 1924 (R. W. G. Hing8ton) (1 ex., B. M.). Cape 
Comorin, South India, feeding on lcerya pilosa 16.vi.1949 (V. K'-B.) ; 

7853 7855 
3 ex., P. P. A.'s bequest to Z. S. 1., Reg. Nos. H4 - H4' 

Rem,arks.-In one example from Dehra Dun, the two anterior,black 
spots on the elytron are large and almost confluent with each other; 
in'the material from Sikkim and from Cape Comorin these spots are 
completely fused to form a transverse band. The Cape Comorin examples 
agree more closely with Crotch's description. Though smaller in size 
and subhemispherical, their genital structure and other characters are 
similar to those of the rest of the material. 

Previously :r;ecorded from Pondicherry (South India; type-locality) 
and the United Provinces, it is now being recorded from as far north as 
Sikkim. 

Rodolia octoguttata Weise. 

1910. Rodolia octoguttata, Weise, Verk. Natur/. Ver. Brunn. XLVIII, p. 51. 

Body medium sized, sub hemispherical ; dorsal surface re~.dish 
brown to testaceous; pronotum with a pair of large, ill-defined, black 
to fuscous spots situated near the base' and on either side of the 
longitudinal median line 'of pronotum; the spots in some examples are 
further enlarged and fused with each other but in another example 
they are altogether missing. Scutellum without any black or fuscous 
marking. Each elytron with four subrounded, rather large to small, 
black spots which are generally of uniform size in the same example. 
Numbering the spots on the left elytron (Text-fig. la) from left to right 
and from the base to apex, the first and third spots are situated closer 
to the suture while the second and fourth spots are near the external 
margin. The first spot is as distant from the base and the transverse 
middle line of the elytron as from tho suture; the second begins from 
about the same level as the centre of the first spot and extends to a 
little distance below the transverse median line of elytron in the case 
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where the spots are large, (Text-fig. Ib) but otherwise it stops short near 
the said line; the third spot which is situated in line behind the first, 
extends from the transverse median line to as far back as 3/5-7/iOth 
the length of elytron; the fourth or the subapical spot. is equidistant 
from the second and third spots and the external margin. Underside 
of the same colour as the dorsal or slightly paler, in some cases with the 
parts of meta thorax and the last two pair of femora fuscous. Pubescence 
grey, moderately long and dense except for the head and underside where 
it is short and rather depressed. Punctation fairly· close and fine on 
the head and pronotum, rather coarse and impressed on the elytra, 
much more so than in R. guerini. Scutellum with the pubescence and 
punctation similar to that of the elytra. Pronotum with the anterior 
angles and the lateral margin subrounded; elytra with the shoulder-boil 

TEXT-FIG. l.-Rodolia octoguttata Weise. a. showing elytral pattern: X 8; b. another 
pattern: X 8; c. male genitalia (front.view) except sipho : X 10; d. apex of penis (side .. 
view) : X 10; e. siphonal capsule: X 10 ; /. spermatheca: X 10. 

indistinct. Pro sternum narrow, nearly two-and-half times as long as 
wide, slightly narrowed and raised anteriorly. The apica~ margin of 
the sixth abdominal sternite of the male notched in the middle; entire 
and subrounded in the female. Male genitalia (Text-fig. Ie-e) similar 
to -that of R. fumida but differs from the latter in that the penis instead 
of being very pointed near the apex, as is the case in fumida, tapers 
very gradually from the middle of its length to the apex which is less 
sharply pointed (Text-fig. Ie) ; its subapical projection (Te~t-fig. ld) is 
also larger and more deeply notched. Siphonal capsule (Text-fig. Ie) 
also similar to that of fumida but with the iuner 10be narrower and 
shorter. Female genitalia, including the sha pe r)f the sperma theca 
(Text-fig. 1f), like that of fumida. 

Length 3·5-5·0 mm. ; width 3·2-4-6 !!lm. 
A2 
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Geographical distribution.-Type-Iocality : Pegu, Upper Burma. The 
material examined is from the following localities :-

India: Bhim Ku, Talkumaon Hills, U. P., IS.v.1930 (H. 8. Pru'hi) 1; ~,Z. B. 1. 

Reg. No. 5294. Shillong, Khasi Hills, Assam, 5.xi.1930 (H. 8. Boo): 
H4 

5292 
2~, 1 ~; Z. 8. I., Reg. No. H4' 

Burma: Hmodon, 3,900 ft. Upper Burma, 5.v.1918.; 1 cS, Z. S. 1., Reg. 

7864 
No. H4' 

Remarks.-This species falls in the same group as the R. Jumida 
R. guerini and R. 9Jndamanica Weise by the general shape of the body, 
an~ the ~haracteristic sul)apical projection of penis, but i~ easi1y dis
tinguishable from them. by its markings on the pronotum and elytra. 

Rodolia breviuscula Weise. 

1.949. RotloUa breviu8cula, Kapur, Bull. ent. ReB. XXXIX, p. 536, figs. 6,11,21. 

The material examined is as follows .-
India: ~oshok, 2,500 ft., Darjeeling district, Bengal, 26.v-14.vi.1916 (F. H. 

Gravely) 1 ex., Z. B. 1., Reg. No. 5;I~5. "Thitefield, Bangalore, Mysore. 

State, on Ieerya ~'Ureha8i ,Maskell, (V.K. Bubramanyam) ; 2 ex., P. P. A. 8, 
808--9 

bequest, Z. B. I. Reg. No. H4 . Coorg, South India, feeding on 1. 

yurchasi and Icerya aegyptiaca Douglas, 18.ix.1949; 4 ex., P. P. A.; 3 ex. 
7851 7852 

Z. S.l., Reg. Nos. H4"' - H4' 

Burma: Pyinmana (Lower Burma) 7.4ii.1918, (Y. R. Rao); 1 ex., 1. A. R.I. 
7841 

1 ex., Z. 8. 1., Reg. No. H4 

Remarks.-Previously known from the Oentral and Southern India 
and from Ceylon, this. species is now being recorded from Lower 
Burma and may in fact be more widely distributed than is known at 
present. 

Rodolia amabilis Kapur. 
1949. Rodolia amabiliH, Kapur, Bull. ent. Res. XXXIX, p. 536, figs. 7, 13, 18. 

The material examined is from the following localities:-
India: Calcutta, Bengal, predacious on 1. aegyptiaca, 27. xi. 1894; 24 examples 

6191 6209 .. . 
Z. S. 1., Reg. Nos. 13 - 13 Purl, Onssa coast, 24-28.1.1911 (N. 

7833 
Annandale & F. H. Gravely; 1 ex., Z. B. I., Reg. No. H4' Barkuda 

Island, Chilka Lake, Orissa, 9.ix.1920, (N. Annandale); 1 ex. Z 8 1 
7842 ' • • • 

Reg. No. H4. White field, Bangalore, feeding on 1. purckasi, 18.ix.1949 

(V. K. Bubramanyam); 1 ex., P. P. A'8 bequest, Z. S. I., Reg. No. 7859 
. H4 • ~ 

Coorg, South India, feeding on 1. purcluui and I. aeggptiaca ; 3 ex., P. P.A.'a. 
7856 7858 

bequest, Z. 8. I., Reg. Nos. - - -
H4 H4 
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Oeylon: Ragalla, attacking I. purchasi, 19.xi.1917; 6 ex., Z. S. I., Reg. 

N 
7835 7840 

os. H4 - H4' 

Rodolia nigroirontalis, sp. nov. 

Body subhemispherical, closely resembling R. amabilis in size and 
outline. Head piceous except for the antennae and mouth-parts which 
like the rest of dorsal surface are uniformly reddish brown with a slight 
tinge of carmine. Underside piceous except for the epipleurae (of both 
pronotum and elytra), the apices of femora, the tibia and tarsii and the 
external margin of abdomen. Pubescence yellowish, short, moderately 
dense and a little slanting on the dorsal sufrace and almost depressed on 
the underside. Punctation fine, moderately impressed and close on the 
head and pronotum except for a few scattered coarser punctures on the 
latter; elytral punctures, as a rule rather coarse, fairly close and 
shallowly impressed. Prosternum very slnall, at the apex rather 
squarish. Sixth abdominal sternite in the male weakly emarginat~ at 

b. c. 

TEXT-FIG. 2.-Rodolia nigrofrontalis, sp. nov. a. male genitalia, except sipho: X 
14; b. siphonal capsule: X 22; c. spermatheca: X 22. 

apex; entire and rounded in the female. Male genitalia. (Text-fig_ 2 a) 
similar to that of a'mabilis but. with the penis distinctly narrower and 
sharply pointed towards the apex; paramera spathulate, \vith the distal 
half to two-thirds being cl?sely beset with long setae; sipho (Text
fig. 2 b) as in amabilis except that the inner lobe of the siphonal capsule 
is shorter and narrower. Female with the spermatheca (Text-fig. 2 c) 
curved like a semicircle and slightly but gradually increasing in width 
towards the apex which is rounded. 

Length 3·0-3-2 mm.; width 2·45-2·7 mm. 

Holotype.-A male from Travancore, South India, 1948 P. P. A.'s 
bequest, in Z.S.I., Reg. No. 7861/H4. Allotype.-A female with the saIne 
data as the above, in Z.S.I., Reg. No. 7862jH4; Paratype.-Three, with 
the same data as the above, one each in Z.S.I. (Reg. No. 7863/H4) ; the 
P. P. A..'s collection and in the British Museum (N.H.). 
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Ren"arks.-Very close to R. arnabilis from which it is readily distin
guished by the black front of the head, the coarser punctures on the 
elytra and by the structure of the genitalia., 

Rodolia minima Kapur. 
1949. Rodolia minima, Kapur. Bull. ent. Res. XXXIX, p. 537 -538, figs. ~ 

9, 19, 20. 

The material examined is from the following locality:-
India: Ooty, Nilgiri Hills, South India, 11.vii.1928, (T. V. 8ubr~maniam; 

2739 2740 
2 ex., Z. 8. I.~ Reg. Nos. H4 ; H4 

Remarks.-Already known from Ooty (not 'Coty' as given by 
mistake in my earlier paper) which is the type-locality. 

KEY TO THE INDIAN SPECIES • 

. 1. Elytra reddis broWIl to carmine-red, with black spots 2 
Elytra pusually uniformly yellowish brown, brown, reddish 

or carmine-red, rarely fuscous, sometimes fuscous only along 
the margins or at the adices. 5 

2. Elytron with one small, black spot situated a little anterior 
to the middle and as distant from the suture as the length of 
its own diameter; body 3'25 mm. long (South India) 

Elytron with more than one black spots; body longer than 
3'5 mm. 3 

3. Elytron with 3 or 4 black sp'ots, without the black sutural and 
apical borders 4 

Elytron with the black sutural and apical borders and 
with two black spots : one curved round the inner side of the 
shoulder-boil and the other disca1, at 3/5ths the length of 
elytron and appearing as if composed of two fused spots. 
(Austrauan species, widely distributed in the world, intro
duced in India, mainly in the South) 

4. Elytron with 3 black spots: two placed transversely a short 
distance before the middle and one (oval) in the apical third 
of elytron ; the former spots sometimes enlarged and fused to 
form ,a transverse hand. Body usually subovate. (India) .. 

Elytron with 4 black spots, each situated at different levels 
and not forming a transverse band: the first near the scutel~ 
ler angle, the second below the shoulder-boil, the third near 
the suture and immediately below the transverse median 
·line and the fourth subapicai. BodyusuaUy subhemispherical. 
(India; Burma.) 

5. Head with the exception of antennae and mouth-parts black: 
body subhemispherical. (S. India) .. 

Heads not at all black; body shortly oval or su bhemispherical : 
8. Body shortly oval, 5-5·6 mm. long; elytra ~ntiroly or partly 

testaceous, reddish testaceous, nearly red or ~ight piceolls, 
some times only the margins or part of them fuscous ; median 
part of prosternum narrowed' and less conspicuously raised 
anteriorly, (widely distributed in India) . ." .. 

BodY' suhhemispherical, median part of prosternum more 
distinctly raised 

cardinali8 (Mulsant) 

guerini (Crotoh) 

octog'ltttata Weise 

nigrofrontali8 ap. nov. 

6 

fumida Mulsant 

7 
7. Bodv small, nearly 2'3 mm. long; head, prodtum and greater 

part of elytra reddish testaceous to carmine-red, the apical 
third and lateral borders of elytra darker. (South India) •. minima Kapur 

Body medium to large, 3 mm. long or over . 8 
8. Body nearly 6 mm. )ong; heatl and pronotum and orange

yellow, elytra reddish brown, ,with the external border orange. 
(N. India) '. rujicollis'Mulsant 
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Body less than 5·5 mm. long ; head, pronotum and elytra uni. 
formly ooloured 9 

9. Body 4·8·5·2 long; rusty, opaque and matt, finely ann olosely 
punotate with long, yellowish and sparser pu bescencf: ; 
anterior angles of pronotum broadly rounded. (Andaman 
Islands) andamanica W dse 

Body 3-4.25 mm. long; upper surfaoe shiny, anterior angles 
of pronotum narrower; pubesoence denser and shorter 10 

10. Body usually 1arger (3-4.25 mm. long) ; pubescence greyish or 
slightly yellowish and moderately dense; elytral punotures 
rather shallow. (India> Burma and Ceylon) breviU8cula Weise 

Body smaller (3 mm. long) ; pubescenoe yellowish and close.; 
elytral punctures closer and more impressed (India) amabiUs Kapur 

7 





ON THE COLLECTION OF LYCOSID SPIDERS IN THE ZOOLO
GICAL SURVEY OF INDIA, (INDIAN MUSEUM) WITH 

CRITICAL NOTES ON THE SPECIES. 

By T. B. SINHA, M.Sc., Research Schola'1', Zoological Survey of India, 
Oalcutta. 

Introduction 
Acknowledgement 
Key to the Genera, 
Systema.tic Account 

CONTENTS. 

Sununary of Geogra.phica.l Distribution 
References 

INTRODUCTION. 

Page. 

9 
10 
10 
11 
49 
50 

The work of checking and rearrangilJg the identified material of 
spipers in the collection of the Zoological Survey of India, which had a 
good part of its collection affected during the Varuna floods of 1943 
(Chopra 1946) was undertaken at the suggestion of Dr. S. L. Rora, 
Director of the Survey. The present notes relate to the family Lycosidae. 
Besides the identified collection, the unnamed material of the family, 
collected by the staff of the Zoological Survey of India from Eastern 
Ghats Survey, Nerbude Survey, Chota Nagpur Survey, Chilka Survey 
and from other places has also been identified and the results incor· 
~ora ted in this paper. 

The arrangement proposed by Gravely (1924) has in the main been 
followed in this work. 

The earlier description of Hippasa nilgiriensis Gravely (1924) is 
quite .inadequate. It has, therefore, been described in greater detail 
and its systematic position discussed. Certain species which were 
hitherto known only from their type-localities have now been recorded 
from other places. 

Measurements have been given only of the females. Field observa
tions, where available, have been incorporated and an attempt has also 
been made to record, as far as possible, the complete distribution of the 
species dealt witb in this paper. 

The collection of Lycosidae examined consists of 39 species of 6 
genera as follows :-

Genus Hillpasa Simon. 

1. H. himalayensia Gravely. 3. H. olivacea (Thorell). 
2. B, nilgirien8il Gravely. 4. H. lycoairta Po<'oQk 

( 9 ) 
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Genus Bippasa Simon-ccmtd. 

-'6. 'iI.'itJurtdui 'Gra.vely. 
·6. H.4Ja'TIJIuNff4 P.ooock. 
7. B. agel-enoid'ett Simon. 

8. ,H. piaa1tri'1Ul a?ocock. 
9. H. kolmerae Thorell. 

'10. H. ~ma~~e'b'. 

Genus Ocyale Audouim. 
1;1. ·0. atlanta Audouin. 

Genus Lyc08& Latrielle. 
it. L. indagatrix Walckenaer. 23. L. leUcoBtigma Simon. 
13. L. catula Simon. 24. L. punctipe8 Gravely. 
14. L. ba,nesi Gravely. 25. L. carmichaeli Gravely. 

llS. L. bi&triata Gravely. 26. L. 8umatarana Thorell. 
18. L. 1chudien&i8 8p. nov. 27. L. fletcheri Gravely. 

17. L. prolifica Pocock. 28. L. 8utherlandi Gravely. 
18. L. nigrotibiaU& Simon. 29. L. mackenziei Gravely. 
19. L. madan, Pocock. 30. L. annandalei Gravely. 
20. L. 1cempi Gravely. 31. L. birmanica (Simon). 

~!. L .• tictopllga (Thorell). 32. L. quadri/zr Gravely. 

22. L. himaZallen8i8 Gravely. 
Genus VeuoDia Thorell. 

38 \V. iimalagemu Gravely. 

Genus Pard08a Kocb. 
34 .. P. f"I8io'la (Thorell). 36. P. oakZeyi GrSrvely. 

·35. P. 0'01'tUP;4 Gravely. 37. P. leuoopalpiB Gla.vely. 

Genus Evipp& Simon. 
38. E. f'UbfgRQla Simon. 39. E.l'raekmgipes (Cambridge). 
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KEY TO TliE GENERA. 

1. Sides of oaput vertical. Lip as 'Wide as or wider than long. 
Fourth metatarsus longer than or as long as tibia and patella 
together 2. 

Sides of oaput slanting. I.ip longer than wide. Fourth meta-
tarsus shorter than tibia and patella together 3. 

2. Superior cla.ws long and ~lender and toothed only at the base. 
Anterior portion of cephalothorax somewhat abruptly elevated Evippa. Simon. 

Superior claws not long and slender and armed with teeth 
throughout 'their length. Anterior portion of cephalothorax 
not elevated .. ParQ,08a Korh. 

8. Posterior pair· of spinnerets longer than the anterior pair; 
.terininal joint of posterior spinnerets as long as the basal 

. joint ...,.... Hippaaa SimoD. 
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Posterior pair of spinnerets not longer than the anterior pair ; 
tetDJ.ipaJ jQint. of posterior spinnerets. shorter and :rounded 4-

4. Third Dair. of legs longer than the first. pair Oeyale Aud. 
Third pa.ir of legs shorter than the first pair O. 

5. Anterior line of eyes always strongly procurved 
Anterior line of eyes straight, recurved or very feebly procurved' 

SYSTEMATIC ACCOUNT. 

Genus Bivpasa Simon. 

Vt-ncmia Thor. 

bgcomLatr. 

(Type; H. agelenoides Simon, Minh]a (Burma.) ). 

1885. H\PPW8a, Simon, Bull. StJtf.:. 2lool. Fr. x.., ~ 31. 
1900. HipP0J8a, Pocock, Faun. Brit. Ind~, .A'rch., p. 24il; 

1924. HippUJ8a, Gravely, Ree. Ind. Mus. XXVI, p. 588, 

1935. HiPfJaaa, Dyal, Bull. Dept. ~.()ol'. Plmjlib U'lriv. /Jfilitws' I~ p~ 1~'; 

The genus Hippasa though allied to Lycosa differs· ftom it\ illl ha¥iDg 
the Eosterior spinners considerably longer than .the anterior ones. The 
posterior eyes are more widely separated and the eyes of the anterior 
liB,,& a. little·· wider- than· those of the second line~ In. aU the species, 
6liCepting: one listed here, the sternum is marked with a· bla~k median 
stPi}l&;. Spiders of. this genus spin silken thread-s whick expand· into· a 
sheet:-Jike snare. 

Thi~is·a widely distributed genus. 

Bippasa· himalayensis Gravely. 
1924:. Hippasa himalayen8is, Gravely, Bee. 1M. Mus. XXVI, p. 593, fig; 1~. 

(Type .. 7,r)oaUty,: D&rjiling district, alt. 1,OOOIo3~OOl ft~, India" L~ 

type: Reg. No. 2~:8. Zoological Survey of India). 

Material examined.-
-

Res; No}, LGoa,lit~ Date and donor/ 
Ne~ of s.peeimens. collector . 

.. 
• i I. i 

6153 51~5 Darjjling Dt., alt. 1,000" ~v,4, 1912 (Lord . Numerous ~~ and 
-,-, g .. & rom. i,o'b:- a. e I's' !' ~~ (Paraleetotype). 
H2 H2 Colln.). 

&ltV(. : !,OOO" ft.,. E~ HimaJ.ay.·, ----- India. 
m 

21ft&.. - Ditto Ditto ~·(~.,Gtp). 
1S' 

Wi" Se:v.oke, alt. 1,000 ft., iii. 1914:~ (Lord1 !r~;~. 
-- Da.rj~ling Dt., E. Car m i c h a.a l's... 
~ Himalayas~ India. colln.). 

5161 Pashok, alt. 2,000-3,600 23.iv-v.1915 (F. H. 3 &'a., 9 ~.~. - it; , Da.rjiling· Dt., E. Gtavely). 
u:e mm.~~.Indi8t. 

QlG!' Pashok, alt. 3,500 ft., 26. v-14. vi. 1916. 3 ~~. - DacrjjIiDg Dt., E. ]{ima- (F. H. Gra,.vely). 
m1' layas, India. 

B-2 
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Reg. No. Locality. Da.te and donor' 
collector. No- of specimens 

6163 

H2 

5159 

H2 

5158 

H2 

Kalimpong, alt. 2,000-
4,500 ft., Darjiling Dt. t 
E. Himalayas, India. 

(So W. SutherIa.nd). 

~aliD1pong, alt. 600-4,500 24. iv-l0. v. 1915. 1~. 
ft., Darjiling Dt., E. (F. H. Gravely). 
Himalayas, India. 

Kalimpong, Darjiling Dt., 1914. (S. W. l~. 
E. Himalayas, India. Sutherland). 

5156 5165 Kalimpong, alt. 600-1,500 
-, - ft. Darjiling Dt., E. 
H2 H2 Himalayas, India. 

Remarks.-Spiders of large size with the carapace always more 
than 5 rom. in length. General colouration is o~hraceous and the pit 
of vulva is exposed and triangular in form. However, in one specimen 
from Darjiling, the pit of vulva is not triangular, but is slightly rounded. 
One specimen from Simla (Reg. No. 5160/H2) has been referred to this 
species by Gravely (1924), but in my opinion it does not belong to this 
species, because the anterior part of the pit of vulva is triangulate and 
tp.arkedly differs from all other examples. It has not been possible 
"for me to refer it to any known species and has, therefore, been set aside 
for the present. 

Measurements.-Body 9-14 mm.; carapace 4-61 mm. 

Bippasa nilgiriensis Gravely. 

·1924. HippatJa nilgi1'ienBia, Gravely, Bee. Ind. M'U8. XXVI, p. 593, fig. Id. 

(Type-locality: Gudalur Ghat, 3.000.6,000 ft., Nilgiris, India. Type-

specimen: Reg. No. 5:;6. Zoological Survey of India). 

Anterior part of the pit of vulva (Text-fig. la) of the type-specimen 
of this species is angular and not rounded as figured by Gravely (op. cit.). 
Gravely (op. cit.) desoribed the new species H. nilgiriensis and placed 
it along with species H. olivacea, and H. lycosina in which the anterior 
part /of the pit of vulva is rounded. Now that the present author regards 
the anterior part of the pit of vulva to be angular, the species is taken 
out from the above group and is placed near H. himalayensis in wJ#ch 
the pit of vulva is triangular. In the light" of the above observation, 
the species may be redescribed as follows :-

General co~ouration is brownish yellow. Abdomen on the ventral 
surface is paler in the middle line. Carapace is marked with a median 
band extending as far as the anterior limit of the thoraoic groove; a 
pair of lateral marginal pale bands are bounde<l on their outer side by 
fine black streaks. Eyes qf the anterior row are black and small. The 
anterior row of eyes is slightly recurved. Small white hairs are present 
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in the ocular area and two long bristle-like hairs are seen 
between the posterior median eyes. Pit of the vulva is exposed and its 
anterior margin is angular as seen in the text-fig. la. 

The species is known only from its type-locality. 
Measurements.-(type-specimen). Body 12! mm., carapace 7 mm. 

Hippasa olivacea (Thorell). 

1887. Diapontia olivacea, Thorell, Ann. Mus. Stor-Nat. GenotJO, XXV, pp. 297 
300 (Type. locality : Rangoon and Ba.ssein, Burma). 

1895. Hippasa olivacea, Thorell, Descriptive Oatalogue of Spidera of Burma, 
pp. 217, 218. 

1900. Hippaaa olivacea, Pocock, Faun. Brit. Ind., Arch., p. 250. 
1924. Hippasa olivacea, Gravely, Rec. Ind. Mu..r:. XXVI, p. 593, fig. lc. 

Material examined.-

Reg. No. Locality. Date and donorj No. of specimens. collector. 

2392 
-- Kyeikpeden, Burma. Oates. 1 ~. 

17 

5169 
- Pegu, Burma. 1 1 ~. 
B2 

5170 
-- ? ? lI~· 
H2 

The species has been previously recorded from Burma, Tharrawaddy 
Bassein, Rangoon, Bhamo and Me-tan-Ja. 

Measurements.-Body 14-17 mm.; carapace 7-8 mm. 

Rippasa Iycosina Pocock. 

1900. Hippaaa lycos"na, Pocock, Faun. Brit. Ind., Arch., p. 250, (Type-locality 
Nasik, India. Type-lJpecimen in B. M. (N. H.) 1899. 11.2.37-38). 

1924. Hippasa lycolJina, Gravely, Rec. Ind. MUIJ. XXVI, p. 593, fig. lb. 

Material examined.-
n 

Reg. No. , Locality. Date and donorj No. of specimens. collector. 

5168 Helvak, Kayne. Valley, 28-30.iv.1912. (F. 1 d', 5 ~~. -- Satara Dt., ca. 2,000 ft. H. Gravely). 
H2 

5167 
- Bombay. .. 11 ~~. 
H2 

! Ditto 1 ~. 



The· species has bee.n previously recorded from Pyltam, MapYlaBd 
and) Attaltutsti (80. fudtia) ; E. Poons, Kanara" Nasik and Umn&. 

Measurements.-Body 13-20 mID.; carapace 61-9! mm. 

Jljpl)a8A) louudtai Grav@ly. 
1924. Hippa8a Zounde8i, Gravely, Bee. Ind. M'U8. XXVI, p. 594, fig. Ib (Type 

locality: ~erQa"d, Iq~. '1lMPer.fjJ~: Reg. 5225/H2, Zoologioal 
Survey of India). 

Material examined.-
£ 

Reg. No. , ~ocaJit,. 
Date and donor I 

eolleooorlo No. 6£. $peciniens. 

, ~ - , .. .. - .' ,. ,J'.' 

5225 Yeroaud, Shevaroy HillS, vi. 1920 (Deacones 1 ~ 1 with:'1 ~ co\)oon 
- S. India. Loundes). ~T'UP&J,. 
H2 

2232 , Eas,wrn G~~j,. N~&8tI"ilU\ 6-15 vi. 1929 (H. S. 3 ~~. 
3-,900 ft., She~y: Rills, Pruthi). 

, 
--

18 S.Indi4lt. 
2229 . Eastern Ghats, (under- 26!"30,vi .• 1929' (H. S. 3 ~~. 
-- stone8) I at Nadw, , 1.,800 Pruthi). 

18 ft., Javadi Hills, S. India. 

I I , 
Measwrement,.-(type-speci,men). Body 14 mm.; ca-rap$ce 7: mm. 

Hippasa pantherina Pocock. 

t8~.~. l;li1!!lQ,j1g,.1laJl..{heri1J!L.,. Po.co.c1&; J O'.UJ'.. lJ.o:mbP41.}1 aj. IJ.i,afu SQS;; 41l..:g...7Ji2 
[T"ype-locality: Trivandrum, Trava,ncore, s. India. Type-specimen 
in B. M.· (N. H.) "not designated or registered but most probably 
3 SJ!ecim~!0'-h-2. ~ ~ "]. 

1900. Hippasa panther.iqw" Pocock, F!aAJ/lt. Brit. Ind., Am", p. 2JiO .. 
1924. IJiW04fJ,-pap,fher,"'TII), Gr~vely,.Rec. ItnJ,. ~. XXVL J?.. 59.4, .~~ 11[. 

Material examined.-

Beg, No. LooaJity. Ds,te 8£fi dpJJ..o.r/, 
O,o~tO;1;'J ' No. o~specimen8. 

~ 

- 1 
516'f.:~ 

" .~ 

- Ceylon? ~ ~. 
H2 

5182 2235 " Chalakudi, CQcmn S~8tt~~ 14 .. 30.i.x.1914 (F. H. 40 ~ 6, ~~. (frO.Dl 
'~"~J. &In~a. Gravely). . Webs)J . 
H2 H2 

5178 5177 ~ 

-" H2 H2 
5174 

and-
H2 

5181 
-- Trichur, 0-300 ft., Cochin 1-4.x.1914 (F. H. d', 3 ~~ .. 
H2 • State, S. India. Gravely) . 

- -- -
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Reg. No. 

6179 

B2 

2236 

18 

5183·5184 
--,--
B2 B2 

5171 

H2 

5185 

H2 

? 

5172 

H2 

2233 

18 

5180 

H2 

5175 

[12 

Loca.lity. 

Coohin State, S. India. 

. Bangalore, ca. 300 ft. 

'Madras, S.'India. 

Ditto 

Gheria Id., Chilka Lake, 
Orissa. 

:&r-kuda Id., Chilka Lake, 
Orissa. 

B.arkuda Id., Chilka La,ke, 
Orissa. 

Ditto 

Barkuda, Chilka La.k,e, 
1,000 ft., Orissa. 

Balighai, near Puri, Orissa. 

Date and donorl 
collector. 

ix. 1914 (F. H. 
Gravely). 

15.x.19l0 (N . 
Annandale ). 

viii. 1921. (F.R. 
Gravely). 

(lv.£aClr~s ~us.), 

22.vii.1914 (Chilka 
Sur~ey). 

3-19. viii.1919 (F. 
H, Gravely). 

2.xiL1924 (N. 
Annandale) . 

15-22.vii.1916 (F. 
H. Gravely). 

1~3.viii.1914 (F. 
H. Gravely). 

16-20.viii.1911 (N. 
Annandale & 
F. 1l. I GrtWely). ~ 

2234 ·Rungjo, ca. 900 ft., x.1917 (F. H. 
·Da.rjiling ·Dt., E. Rima- Gravely). 

112 layas, India. 

No. of specimens. 

2 ~~, ~. 

~. 

2~~,2 ~~. 

2.t1~, I? ~~. 

~ ~ (In one W.eD). 

4 ~~ (a few juv. 
olles). 

~,'2 ~~. 

~. 

~. 

This species has been previously recorded from Trinconlali ,(Ceylon) ; 
Gulf lof MQna.ar; I{.rusadai Island; Coimbatore; Oo.tacamund ; 
Ramnad; Red Hills and Kambakkan Hills ,(\Chi:Qgl~ut a~t.) ,; 
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Bangalore; Poona district and E. Khandesh. It is now recorded 
from the E. Himalayas. 

Measurements.-Body 10-16 mm.; carapace 41-71 mm. 

Bippasa agelenoides Simon. 

1884. Pirata? agelenoides, Simon, Ann. M'U8. Store Nat. Genova, XX, pp.334-
335 (Type-locality: Minhala, Burma). 

1895. Hippasa agelenoides, Thorell, Descriptive Oatalogue of Spider8 of Burma' 
p.218. 

1900. Hippasa agilenoide8, Pocock, Faun. Brit. 1nd.~ Arach., p. 251. 
1924. Hippasa? agelenoides, Gravely, Ree.1nd. Mus. XXVII, p. 595, fig. Ig. 
1935. Hippasa ageUm()'ides, Dyal, Bull. Dept. Zool. Panjab Univ. Lahore I, 

pp. 142, 143. 

Remarks.-Anterior median eyes are definitely larger than the anterior 
laterals and specimens of this species can be distinguished from H. 
hirnalayensis, H. nilgiriensis, H. olivacea, H. lycosina, H. loundesi and 
H. pant~erina by the characteristic shape of the plate of vulva having a 
pair of outwardly directed truncate processes behind. 

Material examined.-

Reg. No. Locality. Date and donor/ No. of specimens. collector. 

~ 

5152 
-- Prambikulam Cochin 16-24.xi.1914 (F. 6', 6 ~~. 
H2 State, S. India. H. Gravely). 

2237 Eastern Ghats, Mathiapalli, 9.vi.1929. (H. S. 1 ~. 
-- Craigmore Road, 4,500 Pruthi). 

18 ft., Yercaud, Shevaroy 
Hills, S. India. 

It has been recorded from North Malabar; Gudalur, foot of Nilgiris, 
ca. 3,000 ft., Mansahra, 5,000 ft. (W Pakistan); Dehra DUD (U. P.) ; 
Konkan, India; Tharrawaddy and Rangoon, Burma. 

Measurements.-Body 6-19 mm. ; carapace 3-5 mm. 

Hippasa pisaurina Pocock. 

1900. Hippasa pi8aurina, Pocock, Faun. Brit. Ind., Arach., pp. 250, 251 ; 
(Type-locality: E. Khandesh, India. B. M. (N. H.) 1899, 12.5.123)' 

1924. Hippasa pisaurina, Gravely, Ree. Ind. Mus. XXVI, p. 595, fig. lk. 
1935. Hippasa pisaurina, Dyal, Bull. Dept. Zool. Panjah Univ. LakO'f'e, I, 

p. 143. 

The most characteristic feature of the· species is the triangular back .. 
wardly pointed plate of vulva, which is n9~ ~~ t11.\1cb backwardly produced 
.e in H. hoZtnerae Thor, 
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Material examined.-

~No. Locality. Date,and donor! 
collector. 

No. of speoiJl&ens. 

5187 

2238 

18 

2391 

H2 

5186 

H2 

Ba.ngalore, S. India, ca. 
3,000 ft. 

Medha., Yenna Valley, 
Satara Dt., ca. 2,200 ft. 

Poopa, Bombay Preoy 

Siripur, Saran, Bihar 

2231 Baghdad. 

18 

6-12. v. 1921 (F. H. 
Gravely). 

17-23. iv.1912 (F. 
1I. Gravely). 

(R. C. Wrought on) 

SUIIlnter 1923 (l\{aj. 
R. W. C. Hing
ston). 

1 d'. 

l~. 

It is common in Lahore (Panjab) and is recorded for the first tinl8 
r)In ·Baghdad. 

Measurements.-Body 10-11 IDID. ; carpace 4-5 mm. 

Hippasa holmerae Thoreii. 
1895. Hippasa holmerae, Thorell, Descriptive Oatalogue ~ the Spiders of 

Burma, pp. 218-221 (Type-locality: Tharrawaddy, Burma. Type
speci1nen in B. M. (N. H.). 1895-9.21. 731~732 ). 

1900. Hippasa holmerae, Pooook, Faun., Brit. Ind. Arach., p. 251. 

1924. HippaBa kolmerae, Gravely, Ree. Ind. Mus. XXVI, p. 595, fig. Ii. 

Material examined.-

keg. No. Locality. Da.te and donor! 
collector. No. of specimens. 

\-

0160 

H2 

5186 

H2 

2393 

H2 
.... 

Kalimpong. alt. 600-1,500 
ft., Darjiling Dt., E. 
Himalayas, India. 

18~d', 15~9. 

Between Tengueh and 1909.1910 (J. C. l~. 
Nan Tien, Yanan, W. BroWn). 
China. 

Tharrawaddy, 
Burma . 

Lower 
(Oates). 

T4e species has also been previously recorded from Singapur. 
I Measurements.-Bod'y 6-8 mm. ; carapace 2!-3 mm. 

o 
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Bippasa madraspatama Gravely. 

1924. Hippasa madraspata.ma, Gravely, Bee. Ind. Mu,~. XXVI, p. ~95, fig. Ij. 

. R 5224, Z 1 (Type-Jocality: Madras city. Type-specwnen: ego No. 82 000-

gical Survey of India). 

111 ate1"1~al examined.--

Reg. l.~o. Looality. Date and donor! 
collector. No. of sPecimens. 

5224 

H2 

2253 

18 

2252 

18 

Madras Oity, S. India. 

Eastern Ghats (under
stones) at Chitteri Hills, 
S. India. 

Eastern Ghats, (UDder 
stones) at Nadur, 1,800 
ft., Javada.i Hills, S. 
India . 

vii-ix. 1921 (F. H. 
Gravely). 

20-22. vi. 1929 (H. 
S. Pruthi). 

26-30. vi. 1929 (H. S. 
.... Pruthi). 

~, ~ (Type). 

1~. 

. ' Re·lnarks.--·Specimens from Chitteri Hills, S. India are marked with 
a faint blackish median longit.udinal band on the sternum, but it is 
absent in the type-specinlen. Forlnerly the species was known only 
from its type-locality. 

Measu.rernents.-Body 6} mm. ; carapace 3 mm. 

Genu~ Ocyale Andouin. 
(Type, O. atlanta Audouin ). 

*1826. Ocyale, Audouin, in Savigny's " Description de l'Egypte, Arachnides " 
Paris, p. 149. 

Spiders of the genus Ocyale are allied to Lycosa but have the third 
pair of legs longer than the first pair of legs and the quadrangle of the 
posterior eyes is much wider behind than in front. The e}es of the 
a.nterior row are slightly recurved and the medians being much larger 
than the laterals. Cephalothorax is thick and convex and ariterior pair 
of spinnerets is long and cylindrical. 

The genus has a wide distribution and has been recorded from Africa, 
Ceylon, India, Burma, Senegal, Guinea, Congo and Europe. 

Ocyale atlanta Audouin. 
*1826. Ocyale atlanta, Aurlouin, in Savigny's, "Description de" Egypte. 

Arachnide.s ", Paris, p. 150 (Type-locality: Eygpt). 
1900. Ocyale atlanta, Pocock, Faun. Srit. Ind., Arach., p. 252. 
1924. Ocyale atlanta Gravely, Bec. Ind. MU8. XXVI, p. 595. 
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Material eXQ,mined.-

Reg. No. Locality. 
Date and dQ,D.orj 

coJIector. 
No. of specimens. 

5150 HaragaILa, Ceylon. 

H; 
5149 Peradeniya, Cellon. 

H t 

vii. 1908 (H. Nerina). 

26. vi. 1910. 

1 ~ with n\\merou~ 
young ones (caught 
as it had captured 
a butterfly). . -

1~. 

2249 Barkuda Id., Chilka Lake, 5-22. vii. 1916 (F. H. 1~. 
OriMa. Gravely). 

18 

2886 Barkuda Id., ChHka Lake, 28. viii. 9119. 
Orissa. 

1 ~ at the edge of the 
lake in Sand~. 

5143 Siripur~ Saran, Biha.r. viii. 1913 (M&oken- 1~. 
zic). 

The species has been recorded fronl Egypt, Ethiopia, Senegal, 
Guinea and Congo coasts and Burma. 

Measurements.-Bodv 10-20 mm. ; carapace 5-8 mm. 
There is also an extra Indian species O. ndrab?}i,s CJerck from Europe aId is 

represented in the collection by t·wo female examples. (Reg. No. 8326/6). 

Genus Lycosa Latrielle. 
(Type, L. tar?tntula Rossi). 

*1804. Lycosa, Laterielle, Nouv. Diet. d'I-I£'st. Nat •. XXIV, p. l35. 
1900. Lycosa, Pocock, Faun. Brit. Ind .• Aracll. p. 252. 
1924. Lycosa, Gravely, Ree. Ind. Mus. XXVI, p. 588. 
1935. Lyeosa, Uyal, Bull. Dept. Zool. Panjab Unit,. Laho're I, p. 134. 

Almost all the species of Lycosa Latr. listed in the present p.lpe:r 
have the same fundamental coloul scheme viz., one median and a pail' of 
lateral, parallel or subparallel, pale, longitudinal stripe on a dark ground 
of the carapace and with similar. stripes broken into blotches on the 
abdomen. Eye..c::. of the anterior row are small and the antetior line of 
eyes is straight or curved with the convexity either facing back,vards or 
forwards. Ventral maFgin of the chelicera is armed with three teeth 
and the mandibles are strong and powerful. J.Jegs are beset with short 
and strong spines. Dyal (1935) trea.ts Xerulycosa Dahl as a synonym 
of Lycosa Latr. I am, however, opposed to such a view since the ventral 
or retromargin of the chelicera of Xerolycosa D~hl is armed with only two 
teeth, while :that of Lycosa is provided with three teeth. . 

It is a widely distributed genus and has been recorded" from the 
Temperate~ Tropical and Arctic countries. 

02 



2() Records of tke .indian M 'lJ,seum [VOL. XLVIII, 

Lycosa indagatrix Walckenaer. 
1837. Lycoaa indagatrix, Walck., Ins. Apt. I, p. 339 (Type loc.aU,ty: Coromaudal 

Coast, India). 
1900. Lyco8a indagat'rix, Pocock, Fau.n. Brit. I'ltd. Al'acb., p. 254. 
1924. Lyeo8a indigatrix, Gravely, Bee. Ind. Mus. XXVI, p. 599, figs. 2a & 341. 

Remarks.-Gravely (op. cit.) has merged L. catula Simon with L. 
iMigo//lia; but in my opinion they should be considered as disti:nct species, 
8.S "the structure of vulva is markedly different in the two species. 

Material exo;mined.-

Reg. No. Locality. Date and donor! No. of specimens. 
collector. 

5101 Killinochchi, Ceylon. x. 1914 (Col. R. 1~. 

-- Hedley)~ 
H2 

2228 Eastern Ghats, Nagalur, 6-15. vi. 1929 (H. S. 4~~. 
-- 3900 ft., Shevaroy Hill8, Prutbi). 
18 S. India. 

0189 Pa.lla. varam, Chingleput 6. viii. 1921 (F. H. 1~, 
. - Dt., S. In~a. Gravely) . 
112 

4899 S. Aroot, S. India. vi-vii (Jaffer). 1~. 

-
9 

5188 Madras, S. India., (F. H. Gravely). Id', 14~~. 
--
H2 

The species has been previously recorded from J alarpet, Salem 
district; Pondicherry; Horsleykonda, Chitto or district; Wagrakaroor 
(Bellary) in S. India. 

Measurements.-Body 17t-24 mm. ; carapace 10-12 mm. 

Lyoosa catula Simon. 
1885. Lgeoaa eatula, Simon, Bull. Soc'. Zool. F·r. X, p. 457 (Type-locality: 

Collega], Coimbatore distriot, S. India). 
1990. Lycosa catula, Pocock, Faun. Brit. Ind., Arach., p. 254. 
1924. Lyco8a eatula, Gravely, Ree. Ind. Mus. XXVI, p. 589. 
1934. Hogna eatula, ReiRLoser, Rev. Suise Zool. XLI, pp. 471, 472, fig." 4. 
1938. I/ogna catula, Reimoser, Mem. Soe. Ent.ltal. XVI, p. 18. ' 

Material examined.-

Reg. No. 
t· t 

Locality. Date and donor! 
collector. No. of specimens. 

s· 

2250 Eastern Ghats, (understo- 26-30. vi. 1929 (H. 2~~ with on~ 
- nes) at Nadur, 1,800 ft., S. Pruthi}. cocoon. 

18 Javadai Hills, S. India. 

5190 Bangalore, eCJ. 3,000 ft., 6·12. v. 1921 (F. H. 2~~. 
- Mysore, S. India. Gravely). 
H j 

-
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Remarks.-Spiders of this speoies can be differentiated from those 
of L. indagatrix by the shape pf the vulva (text-fig. lb.) and by the white 
striations on the venter of the abdomen. 

It has been previously recorded from Ceylon ; Coimbator~ ; Yeroaud; 
Sheveroy Hills; Madras; Chingelput district; Chittoor district; Masni
gudi and from Collegal. 

Measurernents.-Body upto 20 rom. ; carapaoe 101 mID. 

Lycosa barnesi Gravely. 
-1924. Lyooaa barnesi, Gravely, Ree. Ind. MU8. XXVI, pp. 699, 600, fig. 3 

(Type.locality: Dhoni Forest, ea. 1,500·4,000 ft., S.- Malabar India 

Type-8pecimen : Reg. No. 7;:'9 ,Zoological Survey oHndia). 

So far the_species is known only from its type-locality. 

Measurements.-(Type-specimens) Body 12 mm. ; carapace 5 mm. 

Lycosa bistriata Gravely. 
1924. Lycoaa bi8triata, Gravely, Ree. Ind. MU8. XXVI, p. 600 (Type-locality: 

2269 . 
Madras oity, India. Lectotype: Reg. No. Is· , ZoologICal Survey of 

India). 

Material examined.-

j 
Date and donor / 

I Reg. No. Locality. No. of Specimens. collector. 

7613 Madras, S. India (Madras Mus.). 56'd',4~~ (Para. 
-- lecto·type). 
H3 

2269 Ditto -Ditto 1 ~ (Lectotype). 
--

18 
, 
i , 
I 
! 

7611 Gmatia, Bir bhum Dt. (W. - I 3~~. 

- ,Bengal). 
H2 

7610 Calcutta, India - 2c1d'1 9¥~. 
-
H2 

7612 Darjiling-Dt., alt. 1,000-3,000 May/June 1912 (Lord 1 ~. 
- ft.: E. Himalayas, India. Carmiohael). 
H2 

!II I 

Rema'1ks-.-The ooloration of male and female specimens colleoted 
from Calcutta is exactly alike, while the male specimens collected from 
Madras are of two different kinds as mentioned by Gravely (1924). 
The epigyneal plate (te:&t-fig. Ie) of a specimen from- the type locality 
is appended here as it has not been illustrated by Gravely (1924), 

Measurements.-Body 9 .. 101 mm. ; oarapace 4-5 mm. 
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Lycosa khudiensis, sp. nov. 

General colouration of the body is light yellowish and abdomen is 
mottled do~sally. The legs are marked with blackish annular rings. 
The fourth pair of legs is the longest and the anterior line of eyes is 
recurved. The posterior median eyes (4D in diameter) are separated 
from each other by a space equal to their own diameter and from the 
posterior lateral eyes by a space of 5 D. The posterior eyes are not 
much broader posteriorly. 

The median pi~ce of vulva (Text-fig. Id.) is narrower anteriorly and 
is much broader posteriorly. There are also two pores one on either side 
of median piece of vulva. 

a. 

TEXT. FIG.-l.-a-Hippasa nilgirieMis. Grav. Vulva x 50., b. Lycoao, catuw, Simon 
Vulva X 50; c. L. biatriata Grav. Vulva of Lectotype X 50; d. L. khudienaia sp. nov., vulva 
X 50. 

The species is cloRe to L. bistriata Grav. from which it differs in the 
shape of the. vulva, in the character of anterior row of eyes which is 
recurved and in the character of _ the posterior median eyes which are 
separated fronl each other only by a space equal to their own diameter. 

Locality.-Found under stones on the bank of Khudi river, Ii miles 
south of Nirsa market, Dist. Manbhum, Bihar (T. B. SinhaJ, 10. :xi. 1948).-

Holotype.-Reg. No. 2~~3, ~ with cocoon and Paratypes, Reg. 

No. 2~~4, Zoalogical Survey of India from the above locality .. 

Measurem,ents~-Body 6 rom. ; carapace 3 nUn. 



1950.] T. B. SINHA: Lycosid Spiders of the Indian Museum 23 

Lycosa prolulca Pocock. 
1901. Lyeosa proZijica, Pocock, Jour. Bombay Nat. Hist. Soc.. XIII, p. 4~5 

[Type-locality: Eastern district of Poona. Type-specimen in B. M. 
(N. H.) 1899. 11.2.1368146 B. M. (N. H.)]. 

1924. Lycosa prolijica, Gravely, Ree. lnd M'IJ,s. Arach. XXVI, p. 600. 

Material examined.-

Reg. No. 

5199 

2389 

2254 

18 

Locality. 

Kas, Satara Dt., 3,700 ft., 
Bombay Precy. 

Poona, Bombay Precy. 

Nurpore, (understones on 
hill side) Kangra 
Valley, Panjab. 

Date and donorl 
collector. 

23-26. iv. 1912 (F. 
H. Gravely). 

Wrought on in Ex
change from B. M. 
(N.H.). 

21. v. 1926 (S. L. 
Hora). 

No. of specimens. 

1~. 

The species has been previously recorded from Pimpalner and west 
Khandesh, and is now recorded from the Panjab. 

Measttre-m.ents.--Body 131-15 mill. ,; carapace 6-7 nun. 

Lycosa nigrotibialis Simon. 
1884. Lyeosa nigrotibialis, Simon, Ann. Mus. Stor. Nat. Genova" XX, p. 330, 

fig. 1 (Type-locality: Minhla, Burma). 
1887. Tarentula nigrotibialis, ThOI'ell, Ann. Mus. Store Nat. Genova, XXV. 

p. 305. 
1895. Tarentula nigrotibialis, Thorell, Deseriptit e Oatalogue of 81 iders of Burma, 

p.236. 
1900. Lyeosa nigrotibialis, Pocock, Faun. Brit. Ind. Arach. p. 253. 
1924. Lycosa nigrotibiali8, Gravely, Bee. Ind. Mus. XXVI, pp. 600-601, fig. 3a-b. 

Material examined.-

Reg. No. 

5201 

5197 

7658 

5206 

5200 

Locality. Date and donor/ 
collector. 

Taloshi Koq ue, Ca. 2,000 ft., 27-28. iv. 1912 
Satara Dt., Bon;tbay Precy 

Medha, Yenna valley, ca. 
2,200 ft., Satara Dt., 
Bombay Precy. 

Kas, ca. 3'1,000 ft., Satara 
Dt., Bombay Precy. 

Khandla, 
Poons, 
Precy. 

Ca. 2,500 ft., 
Dt. , Bombay 

17-33. iv. 1912 (F. 
H. Gravely). 

23-24. iv. 1942 (F. 
H. Gravely). 

6-10. ill. 1918 (N. 
Annandale ). 

Zangi Nawar, 20 miles 25-29. xii. 1918 
'Vest of Nushki, Balu-
chistan. 

No. of specimens. 

1~. 

1~. 

16'. 

1~. 
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Material examined-coiitd.. 

Reg. No. Locality. Date and donorl No. of speoimens. 
colleotor. 

5194 Afghanistan. l~. 

5198 Taru, Peshawar, Paldsta,n,. 28. iv. 1916 1~. 
(under wheat stock on 
Ground eating, Agrotis 

5202 
D1~th.). 

Rawalpindi, W. PaD-jab. vii-viii. 1917 (Hod- 2O'd';2~~. 

7661 

7659 

HI 

DharaD1pur, ca.. 0,000 ft., 
W. HinLa,layas~ India. 

Simla, W. Himalayas, India. 

5219 5214 Pusa, Bihar. 

5207 

5193 

5195 

7656 

HI 

52i6 

5215 

" 

Siripur, Sar&Il, Bihar. 

Katihar, Pumea Dt., Bihar 
(on a. plant in ftowet 
Garden). 

Gmatia, Birbhum Dt. 

. indian Museum compound, 
Calcutta. 

" 

gart.) 

16. v. 1913 (Phaku 
Ram). 

21. vii. 1915 (T. B. 2~~. 
Fletcher). 

1-4. viii. 1914 (C. 1 ~. 
Ghosh.) 

viii. 1913 (Macken- ~~, 6~~. 
zie.) 

8-13. viii. 1910 (C. 
Paiva). 

21. iii. 1915 (F. H. 1~. 
Gtavely). 

5203 5211 Nepal valley, .It. 4,000-6,000 21. iii.1915 (Ma.n-· 
-, -- ft., E. Himalayas, India. ners Smith). 
Ha Hz 

5221 

7660 

5212 

Sukna, alt. 1,000 ft., Darji
ling Dt., E. Himalayas, 
India. 

" 

Singla, alt. 1.500' ft., Darji
ling Dt., E. Himalayas, 
India. 

m- P'7'ar- -- - -

iv-v. 19i5 (Lord 
Carmiohael). 

v. 191:i, (Lord Car
miohael). 

(toni Carmichael's 
ColIn.). 

J 
J 

ld'., 1~. 
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Material ea;a·mined--contd. 

Reg. No. Locality. Date and donorl 
collector. 

No. of specimens. 

7664 Singla, alt. 1,500 ft., Darji- iv. 1913. (Lord l~. 
-- ling Dt., E. Himalayas, CarD1ichael's CoHn.). 
H t India. 

5218 5211 KaliIl1pong, alt. 2,000.4,500 ? (S.W. Sutherla.nd). 7~~. 
--,-- ft., Darjiling Dt., E. 
HI H2 Himalayas, India.. 

5210 
-- Kalimpong, Darjiling Dt., 1914 (S. W. Suther. 2~~. 
Hz E. Himalayas, India. land). 

5209 

5205 

5220 

Darjiling Dt., alt. 1,000. 
3,000 ft., E. Himalayas, 
India. 

Sikkim. 

v, vi. 1912 (Lord 
CarD1ichael's colIn.). 

-- Assam-Bhutan frontier, 27·xii. 1910 (S. W. 15j? 
H2 Mangaldai Dt., Assam. Kemp). 

5222 
-- Podaspur, India. 

8582 
----- Sibsagar, Assam. 

5223 
Garo Hills, Assam. (Godwin-Austin). 1&. 

5213 
Arakan, Burma. (F. Stoliczka). 

5192 
-- Rangoon, Bunna. (J. C. Blight). 

5915 
- Outline spurs, Kakbyin 11. ii. 1875 (J. 1~. 
Ha Hills, :Burma. Anderson). 

7663 
-- Second defile, Irrawady, 5. iii.IS75 (J. Ander. 1~. 
H t Burma. son). 

5204 
Kosi Hah, Tale Sap, 

Singgora. Province, Siam. 
17. i. 1916 (N. Anna. 

ndale). 

Rernarks.-The female specimen from Baluchistan is mottled and ash 
coloured while only two of the specimens from Gmatia have the venter of 
the body marked with more prominent black striations and dorsal surface 
of the abdomen has the normal coloration. 

D 
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The shape of the epigyneal plate is very variable as has been already 
pointed out by Gravely op cit. In the specimens from Pusa 
(Bihar) a.nterior part of the median piece of vulva gradually widens 
from its basal part, whereas the anterior part of the vulva in the 
specimens from Kakhyin Hills and Sibsagar (Text-fig. 20.) is expanded 
into a circular plate filling a major portion of the anterior part of the 
cavity. In the specimens from Kalimpong, Kosi Hah, Assam-Bhutan 
frontiel (Mangaldai district) and Nepal Valley the anterior part of the 
median piece is expanded as seen in the (Text-fig. 2b) and the shape of the 
vulva in these specimens presents an intermediary stage between the 
two extremes. In the specimens from Second defile, Irrawady (Text-

c. 

TEXT. FIG.-2.-a~Lyco8a nigrotibialis Simon, . Vulva from second detHe lrr~wady 
X 86; b. L. nigrotibialis Smon, Vulva from Nepal X 110; c. L. nigrotibialis Simon, vulva 
from Sibs agar X 110 ;d. L. kempi, Grav. vulva of one abnormal female from Paralecto .. 
tYflU. . 

fig. 2a) anterior part of the median piece of vulva is so much expanded 
into a circular plate as to practically fill the anterior part of the cavity. 
The specimens from Kakhyin Hills, Second defile, I:r:rawady or Sibsagar 
cannot be defined as local races, because the condition of vulva in the 
specimens from the above mentioned localities has probably reached 
through a gradual change and more over there are: also '. not many 
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exa~ples and the specimens from Nepal Valley (Text. fig. 2b), Kalim
pong, Kosi flah and Assam-Bhutan frontier evidently indicate the 
intermediary stage between the two extremes. 

The species has been previously recorded from Jalarpet (Salem dis-
trict), Bangalore, Poona (India), Yunnan (China), Thayetmyo, 
Tenasserim, Burma. 

~!easurements.--Body 8-23 mm. ; carapace 4-101 mm. 

Lycosa madani Pocock. 

1901. Lycosa madani, Pocock, Jour. Bombay Nat. BiBt. Soc. XIII, p. 486 [Type
locality: Chopda, E. KhandeHh, India. TlIpe w'pecimens in B. M. 
(N. H.) 1899-9-21,385-388 ]. 

1928. Lycosamadani, Gravely, Rec. Ind. MUB. XXVI, p. 602. 
1935. Lycosa madani, Dyal, Bull. Dept. Zool. Pan jab Univ. Lahore I, p. 140. 

Material examined.-

Reg. No. Locality. Date and donor I 
collector. No. of specimens. 

7724 Kavalai, ca. 1,300.3,000 ft., 
Cochin State, S. India. 

24·27. ix. 1914 (F. H. 1~. 
Gravely). 

2255 Eastern Ghats, (under 26·30. vi. 1929 (H. S. 2~~. 
-- stones) at Nadur, 1,800 Pruthi). 
H t ft., J a vadi Hills, S. India. 

7702 Bangalore, ca. 3,000 ft., 6-12. v. 1921 (Madras 3~~. 
- Mysore, S. India. Mus.). 
H2 

7735 Barkuda Id., Chilka Lak~, 25. vii·4. viii (N. 1~. 
- Orissa. Annandale). 
H2 

7708 Siripur, Saran, Bihar. vii. 1913 (Macken- 1~. 
zie) , 

Venter of abdomen in the !pecimens from Bangalore is marked 
with white striat.ions, while in the specimens from Barkuda Island body 
is black ventrally and mottled with white dots dorsally. 

The species has been recorded from Horsleykonda (Chittoor district), 
ca. 3,000-4,000 ft., Lahore (West Panjab) and has been reported to be 
common in Lahore. 

Measure'lmnts.-Body 9-14 mm. ; carapace 5 .. 7 mm. 

n2 
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LJcosa kempi Gravely. 

[VOL, XLVIII, 

1924. Lyco8a kempi, Gravely, Ree. Ind. MU8. XXVI, p. 602, fig. 3 (Type 
locality: Assam .. Bhutan frontier, Lectotype Reg. No. 2270/18. Zoolo
gical Survey of India). 

1935. LycosQ, kempi, Dyal, Bull. Dept. Zool. Panjab Univ. Lahore I. p. 141, 
pl. XIII, fig. 42. 

Material exarnined.-

Reg. No. Locality. Date a~d donor/ No. of specimens. 
colleotor. 

7718 Ass aDl·B hut an frontier, 25-26.xn.1910 (S. 1~c1, 19~~. 
- Mangalda.i nt., AtJsa.m. W. Kemp). (Para lectotype ). 
Hi 

22'70 Ditto Ditto 1~. (LectotypB). 
-

18 

7707 Dal'jiling Dt., 1,000-3,000 ft., V-vi. 1912 (Lord 2~~. 
- E. Himalayas, India.. Carmichael's colIn.). 
H. 

7730 Darjiling Dt., 6,000 ft., E. iv. 1914 (Lord l~. - Himalayas, India. Ca.rmichael's colIn.). 
'H. 

7'123 Singla, alt. 1,500 ft., Darji- (Lord Carmichael's 2c1~. 
- ling Dt., E. Himalayas, colln.). 
HI India.. 

Remarks.-In one specimen (Body 15 mm.; carapace 7 mm.) of the 
syntypic series an additional median epigyneal plate has been observed 
as seen in the Text fig. 2a. The specimen seems to be abnormal but at 
this stage nothing can be said emphatically until some more material 
of the kind is available. For the present it has been separated in a small 
tube from the lot and kept in the same tube containing the remaining 
specimens of the type series. It has only been recorded so far from 
Lawrence Gardens ('Vest Panjab). 

Measurelnents.·-Body 18 mm. ; carapace 9 mm. 

Lyoosa stictoPJ'ga (Thorell). 

1895. Parent'Ula (TrooAo84) stictopgga, Thorell, Descriptive Oatalogue oj .,nd&r6 
0/ Burma, pp. 232-234 [Type-locality: Rangoon and Tharrawaddy, 
f'gpe .. ,pecimen in B. M. (N. H.) 1895-9-21, 770 .. 773]. 

192f. Lyeo.a .,jctonga, Gravely, Bec.lnd. M'U8. XXVI, p. 602. 
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Material e,xamined.-

Reg. No. Locality. 
Date and donor/ No of speoimens. collector. 

2267 Bangalore, S. India. 6-12. v. 21. l~. 

18 

2265 Chitl'al, 5,000 ft., I(ashmir. Gilgit Mission colIn. 1Sj? 

18 

:?247 Nasratabnd, Pakistan. 2fi. xi. 1916 l~. 

18 

2248 Lahore, W. Panjab, Fakis- (K. Narayan). 1~. 
tan. 

18 

7609 Siripur, Saran, Bihar. viii. 1913 (Mackenzie). 

H2 

7605 Singl~, alt. 1,500 ft., Darji- iv. 1913 (Lord 
ling Dt., E. Himalayas, Carmichael's co11n.). 

HI India. 

7607 Kalimbng, alt. 2,000-4,500 (S. W. Sutherland). 
ft., arjiling Dt., E. 

HI Himalayas, India. 

7604 Calcutta. 

HJ 

2264 
Mowplon near Dak Bunga- 12. x. 1927 (Mus. 

18 low, Khasi Hills, Assam. colI. ). 

7606 
Garo-Hills, As~am. (Gowdin-Austin). 

H2 

2266 
Namkhan, N. Shan Stat eF', xii. 1926 (II. S. 

18 Burma. Rao). 

760~ 
Singapore. 

H2 

The anterior row of eyes is slightly recurved. 

Measurements.-Body 7,-9 mm. ; carapace 4 mm. 

1~. 

Id', 8~~. 

1~. 

2~~, 7~~. 

2&,6', 1~. 

1 ~. 

1~. 

1 ~. 

-
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Lycosa himalayensis Gravely. 

1924. Lycosa himalayensis, Gravely, Rec. Ind. M'U8. XXVI, p. 603, fig. 3g (Type
locality: Kalimpong, Darjeeling district, India, Lectotype. Reg. 
No. 2271/18, Zoological Starvey of India). 

Material examined.-

Reg. No. Locality. Date and donor/ 
collector. No. of specimens. 

7632 
-- Kalimpong, DarjiIing Dt., 
Hi E. Himalayas, India. 

2271 

7630 

7636 

7629 

7644 

Hs 

7642 

7640 

7637 

7635 

Ditto 

Singla, alt. 1,500 ft., Dar
jiling Dt., E. Hima
layas, India. 

Ghumti, alt. 1,500 ft., Dar
jiling Dt., E. Himalayas, 
India. 

Ghumti, alt. 2,500 ft., Dar
jiling Dt., E. Himalayas, 
India. 

Pashok, alt. 2,500 ft., 
Darjiling Dt., E. Hima
layas, India. 

Pashok, alt. 3,000 ft., 
Darjiling Dt., E. Hima
layaa, India. 

Pashok, alt. 3,500 ft., 
Darjiling Dt., E. Hima
layas, India. 

Soom, alt. 4,000-5,000 ft., 
Darjiling Dt., E. Hima
layas, India. 

Ditto 

iii. 1913 (Lord 
Oar m i c h a e 1'8 
co11n.). 

iv. 1914 (Lord 
Car m i c h a e I's 
colIn.). 

vi. 1914 (Lord 
(0 a 'r michael's 
colIn.). 

27. iii. 1910 (F. H. 
Gravely). 

26. v. 1914. vi. 1916 
(F. H. Gravely). 

(F. H. Gravely). 

26. v. 1914. vi. 1916 
(F. H. Gra.vely). 

9. vii. 1914 (Lord 
Car m i c h a e 1'8 
Ool1n.). 

2~~, 6~~. 
(Parakctotype ). 

1~. (Lectotype). 

1~, 2o~. 

l~. 

7631 Sitong Ridge, ca. 4,700 ft., 22-28. x. 1919 (F. H. 1~. 
- Darjiling Dt., E. Hima- Gravely). 

H t 18.yas, India. 

7641 Nam Ting Pokari, Sitong (S. W. Kemp). 1~. 
- Ridge, Darjiling Dt., 
Hs E. Himalayas, India. 

7638 Darjiling Dt., alt. 1,000- (Carmichael's colIn.). 1~. 
-- 3,000 ft., E. Himalayas, 
HI India. 

7633 Sonarpur, Assam., (L. W. Middleton). 1~. 

Measurements.-Body 10-13 mm. ; carapace 5-6! mm. 
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Lycosa leucostigma Simon. 

1885. Lycosa leucostigma, Simon, Bull. Soc. Zool. Fr. X, p. 10, (Type-locality: 
Gunktal, India). 

1924. Lyeo8a leucostigma, Gravely, Ree. Ind. MUB. XXVI, p. 603, fig. 3 h. 

Material examined.-

Reg. No. 

7601 

7597 7599 

7600 

7598 

7603 

Locality. 

Cochin States, S. India. 

Barkuda Id., Chilka Lake, 
Orissa, India. 

Siripur, Saran, Bihar. 

GD1 ati a , BirbhuD1 Dt., 
Bengal. 

Calcutta. 

Date and donor I 
collector. No. of specimens. 

ix. 1914 (F. H. 10'. 
Gravely). 

(F. H. Gravely). 

(F. H. Gravely). 

10', 2~~, (10' under 
weed or stone). 

10'. 

I Q. 

The species has been recorded from Trivandrum, Ennur Kambakam 
Hill, 200-800 ft. (Chingleput district), Madras City; and also E. 
Khandesh. 

Measurements.-Body 71-10 mm. ; carapace 3!-5 mm. 

Lycosa punctipes Gravely. 

1924. Lycosa punctipe8, Gravely, Ree. Ind. MU8. XXVI, pp. 603, 604, fig. 3i 
(Type-locality: Ulsoor tank, Bangalore, S. India, Type-specimen: Reg. 
No. 7736 Zoological Survey of India). 

--, 
H3 

Specimens of this species are intensely hairy and are generally yellow
ish in colour, some of them, however, are greenish. Vulva is provided 
with a pair of small circular plates, having an aperture slightly towards 
their inner side. Besides the characters already mentioned by Gravely 
Ope cit. there are two pairs of longitudinal rows of brownish spots on the 
venter of the abdomen. 
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Material examined.-

Reg. No. Locality. Date and donor! 
collector. No. of specimens. 

7736 
Bangalore, ca. 3,000 ft., 6-12. v. 1921 (F. H. 

Mysore, S. India. Gravely). 
2~~ (d'I~ Types). 

7712 
Lucknow, U. P. 29-30. iv. 1911 (S. W. 1~. 

Kemp). 

7740 
Ballia village tank, LaIganj, 18. viii. 1913 (John- 10'. 

Mirzapur, U. P. . stone). 

7739 
-- Siripur, Saran, Bihar. viii. 1913 (Mack- 1~, 2~~. 

enzie). 

22/51 Bijalia band, 1 mile from 3. x. 1928 (M. Sharif). 2~~. 
-- Ramgarh Post office, 
H2 Bihar. 

7728 
Museum tank, Calcutta. 30. v. 1907 (N. 10', 1~. 

Annandale ). 

The species has been also recorded from Ennur, Chinglepnt district, 
S. India and Behrampur Court (Bengal), India. 

Measurements.-Body 8 mm. ; carapace 41 mm. 

Lycosa moulmeinensis Gravely. 

1924. Lycosa moulmeinensis, Gravely, Ree. Ind. Mus. XXVI, p. 604, fig. 4a 
(Type-locality: Mouhnein, Lower Bumta). 

Rernarks.-The species is represented by one male and two female 
specimens (Reg. No. 7705/H2). The posterior medians are not more 
than a diameter apart. The sternum of female is marked with a mid
longitudinal blackish band, which has not. been noticed in the specimens 
of other species of Lycosa. The male specimen is, however, dev.oid of 
the black median band on the sternum. 

Tbe species is known only from its typ~ locality. 
Measurements.-Body 7 mm. ; carapace 3! mm. 

Lycosa carmichaeli Gravely. 

1924. Lycosa carmichaeli, Gra.vely, Ree. Ind. Mus. XXVI, p. 604, fig. 4b (Type
locality: Sevoke, 1,000 ft., Dal'jeeling district, E. Himalayas, India. 
Type-specimen: Reg. No. 7737, Zoological Survey of India, Ootype-

--, 
H2 

Bpeci,mens: Reg. No. 7725, Zoological SurTey of India). 
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Material examined.-

Reg. No. Looality. Date and donor/ 
oollector. 

No. of specimens. 

----1----------·1---------_ -----------

7737 

7725 

7738 

7721 

7727 

7701 

7710 

I 

Sevoke, 1,000 ft., Darjiling 
Dt., E. Himalayas, 
India. 

iii . .1914 (LOft! 
Carmichael's colin.). 

l~ (Type). 

ler, 1 ~ (Ootype). 

Amangarh, Bijnoor Dt., 24:. xi. 1910 (Mus. lcr, 3~~. 
U. P. coll.). 

KathgodaD1, 1,200 ft., 2. v~ 1911 (S. KeD1p). 1~. 
Kumaon, W. Darjiling 
Dt., Himalayas, India. 

Darjiling Dt.,6,000 ft., E. (Carmichael's colln.). l~. 
Himalayas, India. 

Sukhwani, E. Himalayas, 16. li. 1908 
India. 

Assam-Bhutan froqtier, 26. xii. 1910 (S. W. 
Mstngaldai Dt., A8sam. Kemp). 

266'd', 30~~. 

-------------------------------------------------------------The species has not been recorded from elsewhere. 
Measurements.-(Type) ~ody 19 . mID. ; carapace 81 rom. 

Lycosa sumatrana Thorell. 
1890. Lycosa 8umatrana, Thorell, Ann. MU8. Store nat. Genova (2) X (=XXX), 

pp. 136-137 (Type locality: Sumatra). . 
1924. Lyco8a .mmatrana, Gravely, Bee. Ind. MU8. XXVI, pp. 604,605, fig. 4c-e. 

General coloration is dull brownish and the sternum of male speci
mens is often dark, but of females it is usually paler, except in the E. 
Himalayan specimens in which it is blackish and mottled with white 
patohes. 

E 
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Material examined.-

Reg. Nn. 

7697,7693 

HI HI 

7665 7677 

7682 

Locality. 

Pra.mbikulam, alt. 1,700-
3,200 ft., Cochin State, 
B. India. 

Chalakudi, Cochin State, 
S. India.. 

- Stillbtook Garden, Conoor, 
HI S. India. 

7692 

7691 

7671 

Bangalore, ca. 3,000 ft., 
Mysore, S. India. 

Madras, S. India. 

-- Bombay. 

7689 
- Saugor, C. P. 

7683 
- Simla, W. Himalayas, 
H t India. 

7618 
- Siriputf Saran, Bihar. 

768ft 
- Kierpur, Purnea, Bihar. 

7617 7687 --a -- _ Gmatia! Birbhun1 Dt., W. 
H 2· :It 2 lJengal. 

~688 

Date and donorJ 
collector. 

16-24. ix. (F. H. 
Gravely). 

No. of speoimel18. 

14 .. 30. ix. 1914 (F. 4&0', nUD1erOU8~~. 
H. Gravely). 

6·12. v. 1921 (F. H. 
Gravely). 

(Madras Mus.) 

19·20. iii. 1919 
(F. H. Gravely). 

1~d', many ~~. 

viii. 1913 (Mack. l~. 
enzie). 

9. ix. 1915 (C. Paiva). 2~~. 

Nepal valley, alt. 4,500- (Manners-Smith). 
6,500 ft., E. Himalayas, 
India. 

7690 

7679 -

Da.rjiling Dt., 1,000· 
3,000 ft., E. HiMalayas, 
tndia.. 

Sulma, a.lt. 1,000 ft., Dar. 
jling Dt., E. Hima]ayas, 
India. 

v-vi. 1912 (Lord 
Carmichael's 

colln.). 

iv. 1913 (Lord ~d, I!? 
Carmichael's colIn.) 
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Material examined-contd. 

Locality. Date and donorl 
collector. No. of specimens. 

'1669 

HI 

7670 

Singla, alt. 1,500 ft., Darji- iii/iv. 1913 (Lord l~, 14 ~~. 
ling Dt., E. Himalayas, Carmichael's ooUn.). 
India. 

Ghumti, alt. 1,500·5,000 ft., iv. 1914 (Lord Car.. l~. 
Darjiling Dt., E. Rima· michael's colln.). 
layas, India. 

7685 7696 Tindharia, Darjiling Dt., 9. x. 1915 (Mrs. 3~~ with 1 000000 
-,-- E. Himalayas, India. Drake) 
HI HI 

7674 

7666 

7678 

HI 

Rangheet Tea Estate, alt. 
4,500-5,000 ft., Darjiling 
Dt., E. Himalayas, India. 

ii-iii. 1916 
(Lord Carmichael's 
colln.). 

Pashok,,alt. 3,000 ft., Dar- 26. v .. 14. vi. 1916 1~. 
jiling Dt., E. Himala.ya~, (F. H. Gravely). 
India. 

Kalimpong, Darjiling Dt., 1914 (S. W. Suther- lQ', 9~~. 
E. Himalayas, India. land). 

7684 Kalimpong, alt. 600-1,500 ft. -(S.W. Sutherland). 2&,~, 6~~. 
- Darjiling Dt., E. Rima-

HI layas, India. 

'7616 Kalimpong, alt. 2,000- (S. W. Sutherland). 
4,500 ft., Darjiling, Dt., 
E. Himalayas, India. 

7675 7677 Suriel,alt.5,000ft.Darjiling 11·31. x. 1917 (N. 1&" 11~~. 
--, -- Dt., E. Hima]ayas, Annandale & F. 

HI Ha India. H. Gravely). 

7681 Sitong Ridge, alt. ca.4,700 22-28. x. 1917 (N. 14', 2~~. 
ft., Darjiling Dt., E. Annandale & F. 
Himalayas, India. H. Gravely). 

7672 
-- Calcutta, India. Many c1c1, many ~~. 

7680 
- Dum· dum near Calcmtta. 

7691 

7695 

Rangamati, Hill tracts, 
Chittagong, E. Pakistan. 

- Garo Hills, Assam. 

v. 1912 

11·16. v. 1915 
Hodgart). 

(Godwin-Austin). 

(R. l~. 

Remarks.-The sternum of female specimens coUected from Suriel 
is blackish with white patches. In one specimen from Garo Hills (Assam) 
the sternum is uniformly pale whereas in other specimens from the same 
locality it is tawny brown or blackish with a paler area in the middle. 

E2 
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Shape of vulva in the specimens from Simla, Stillbrook, Cochin State 
and Eastern localities viz., Darjiling district, is exactly alike. Shape of 
vulva in the specimen from Bombay and Garo Hills is almost alike 
excepting that the median piece of epigyneal plate in the spe~imen from 
the former locality is conical. V ulva in Kierpur specimen\ is similar 
to the Garo Hills one, except for the slight minute structural d~tails. 

The species has been previously recorded from Anuradhapur~ (Ceylon); 
Gudalur, ca. 3,000 ft., Ootacamund, c~. 6,700--8,000 ft., Keti, ca. 6,500 ft., 
Nilgiris, Yercaud, Shevaroys, BandipUr (Mysore), Red Hills (Chingleput 
district), Horslaykonda, ca. 3,000-4,000 ft. (Chittoor district), Bandra, 
near Bombay; Camorta, Nicobars; Mt. Singalang, Sungei Balu, 
Ajer, and Mancior in Sumatra. 

Measurements~-Body 5-10 mm; carapace 3-41 mm. 

Lycosa fletcheri Gravely. 

1924. Lyco8a fletcheri, Gravely, ~ec. Ind. NUB. XXVI, p. 606, fig. 41. [Type' 
locality: Abbotta.ba.d, Haza.l'8. district, Pa.kista.n, TlIpe-8pe.eimen ~ 
Reg. No. 7743, Zoological Survey of India; Type specimen was found 

H 
o I 2 
understones Gravely]. 

! 

Renwrk'.·-Abtlomen is mottled with ochraceous patches along the 
mid dorsa] line. . 

Materiul e'J·am'l~ned.-

Roeg. No. Localit.y. Date and donor/ 
colleotor. No. of specimens. 

----1..,...--------- , ..... -------1-------

7743 A b botta bad, Hazara Dt., 12. vi. 1916 (T. B. 1 ~ with one Cocoon 
-- N.W.F. Provinces, Fletcher). (Type). 
Hz Pakistan (under stones). 

2226 Sandreh, a spring near 5'1 vii. 1922 (S. L. 1~. - Khewta, Salt Range, Hora). 
18 Panjab. 

2246 Nalla below the Church at 2. vi. 1926 (S. L. l~. 
-- Dharamsala, 5,300 ft., Bora). 

18 Panjab. 

7729 Sutlej Valley below Simla, 6. v. 1910 (N. ld": 
- w. Himalayas. Annandale). 
HJ 

7711 
- Dharampur, ca. 5,000 ft., 16. v. 1913 .. 46'0', l~. 
H2 \V. Himalayas. 

The species has not been recorded from elsewhere. 

Measurements.-Body IO-ll! mm. ; carapace 5 mm. 
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Lycosa sutherlandi Gravely. 

1924. Lyeosa sutherlandi, Gravely, Bee. Ind. MU8. XXVI, p. 606, fig. 4g, (Type
locality: Singla, alt. 1,500 ft., Darjiling district, E. Himalayas, India. 
Type-8pecimen8: Reg. No. 7719 Zoological Survey of India; Ootype-

---, 
H2 

specimens: also from the above locality, Reg. No. 7709, Zoological 

Survey of India). 

Material examined.-

Reg. No. Locality. 

7719 Singla, alt. 1,500 ft., 
Darjiling Dt., E. Hima-

H2 layas, India. 

7709 
Dit.to. 

R2 

7706 Pashok, alt. 1,000 ft., 
Darjiling Dt., E. Rima-

H2 ]ayas, India. 

7700 Kalimpong, alt. 2,000-4,5000 
ft., Darjiling Dt., E. 

H2 Himalayas, India. 

Date and donor! 
collector. 

iii. 1913 (Lord Car-
michael's colin.). 

v. 1913 

26. v- 14. vi. 1916 (F. 
H. Gravely). 

(S. W. Sutherland). 

No. of specimens. 

]d',I~ (Type) 

4~~ (cotypes). 

3~~ with one 
Cocoon. 

3~~. 

The species is known only from the above mentioned localities. It 
seems to be a Himalayan species. 

Measurements.-Body 8-10 mm. ; carapaue 3l-5 ffim. 

Lycosa mackenziei Gravely. 
1924. Lyco8a mackenziei, Gravely, Bec. Ind. Mus. XXVI, p. 606, fig. 4h (Type 

locality; Bangalore, ca. 3,000 ft., Mysore State, S. India, Type-specimen: 
Reg. No. 7716 in Zoological ~urvey of India). 

H2 

Material examined.-

Reg. No. Locality. 

7716 
Bangalore, ca. 3,000 

H2 Mysore State, S. India. 

2240 

ft., 

Punjpur N allah, Dalhousi, 
18 Panjab. 

Date and donor! 
collector. 

6-12. v. 1921 

v-vi. 1927 (S. 
L. Hora). 

No. of specimens. 

10', 1 ~ ,( Type). 

l~. 
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Material examined---contd. 

Reg. No. Locality. Date and donorl No. of specimens. collector. 

---,. ----7742 7618 
--,-- Siripur, Saran, Bihar. viii. 1913 (Mackenzie) 5~~. 

H2 Hz 

7741 
Dinapore, Bihar. 16. xii-14-23. 1915 1~. 

H2 (Caunter). 

2239 Bijalia Band, a big pond 3.x.1928 (M. Shariff). 2~~. 
near the Ranchi Hazari-

18 bagh Road and about a 
mile from the Ramgarh 
Post Office, Bihar. 

7717 
Calcutta. 16', 3~~. 

Hit 

The species has been previously recorded from Lahore (Pakistan) 
where it has been reported to be common. 

Measurements.-Body 7-9 mm. ; carapace 3!-4 mm. 

Lycosa annandalei Gravely. 

1924. Lyco8a annandalei, Gravely, Rec. Ind. Mus. XXVI, pp. 606, 607, fig. 4i," 
(Type locality: Madras City, S. India. Type-specimen: Reg. No. 7620 

--, 
Hz 

Zoological Survey of India). 

Material examined.-

Reg. No. Locality. 

7620 
Madras City, S. India. 

Date and donor/ 
collector. No. of specimens. 

10', 1 ~ (Type). 

7628 Ootacamund, Nilgiris, S. vi. 1912 (R. B. S. 1~. 

India. Sewell). 

2244 From near the source of i. 1927 (H. s. l~. 
Nerbuda River alt. 3,300 Pruthi). 

18 ft., Rewa State, Central 
India. 

7625 
Multan, W. Punjab. (Lt. Bomford) 

7673 7618 
--, -- Siripur, Saran, Bihar. viii. 1913 (Mack- 7,1(1, numerous ~~ 

H2 H2 enzie). and one cocoon. 
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Material examined-contd. 

Reg. No. Locality. Date and donorJ No. of specimens. 
collector. 

2210 From harvested rice field 
near Panchet Hills 

7. xii. 1948 (Sinha, l~. 
Nath & Baugh). 

18 

2213 

18 

Manbhum Dt., Biha~. 

From near a pond near 
Inanpur Inspection 
Bungalow, Manbhum 
Dt. Bihar. 

Sitong Ridge, alt. 4,700 ft., 
Darjiling Dt., E. 
Himalayas, India. 

24. xi. 1948 (S. C. 
Baugh). 

22-28.x.1917 (N. 
Annandale & F. 
H. Gravely). 

7616 Jor Pokhri, alt. 4,800 ft., 22·28. x. 1917 (N. 1~. 
-- (Sitong), Darjiling Dt., Annandale & F. 
H2 E. Himalayas, India. H. Gravely). 

7622 N ant Ting Pokhri,. Da.rj iling vi- viii. 1918 (S. W. 
Dt., E. Himalayas, 
India. 

Kemp). 

7617 
-- Gmatia, BirbhuIh Dt., 2<1cf, numerous pp. 
H2 W. Bengal. 

7614 
-- Salt Lakes near Durgapur, 13. iii. 1915 (F. H. l~. 
H2 Calcutta. Gravely). 

7615 
Dum-Dum near Calcutta. May 1912 (M. C. 1~. 

Ghose). 

7624 
Behrampur Court, Bengal. 13. vi. 1910 (S. \\T. 1~. 

H;! 

7626 
-- Silicuri, Cachar, Assam. 

2227 
-- Sibsagar, Assam. 

18 

4439 
-- Manipur, Assam, India. 

7621 

2225 

18 

Chittagong, E. Pakistan. 

Nyaungbin, a village at the 
north end of the J nda
wgyi Lake, Myitkyina 
Dt., U. Burma. 

Kemp). 

(S. S. Peal). 

(N. Annandale). 

18. i. 1913 
Annandale). 

7-10. xi. 1926 
Chopra). 

(N. 

(B. 

i245 Stream flowing into weedy , January 1927 (B. N. 

18 
tank near the I. B. Chop", & H. S. 
Mongyai, N. Shan Rao). 
States, Burma. 

Ie)', a few ~~. 



40 Records of the Indian Museum [VOL. XLVIII, 

Remarks.-The length of body is very variable. In one female 
example from Siripur, the la.st palpal joint is swollen and a little drawn 
out, apparently resembling the immature male palpus. In male examples 
from the same locality entire palpus, sternum and the area from anterior 
to the posterior lateral eyes are black. Male specimen from Mongyai, 
N. Shan States, Burma unlike the females from the same locality, is 
darker in coloration and the legs are marked with black bands. 
In the collection males are fewer than the females. 

The species has been previously recorded from Trivandrum, Travan
core, Bangalore, cd. 3,000 ft. Mysore, Red Hills (Chingleput district) and 
Horsleykonda, ca. 3,000-4,000 ft. (Chittoor district) ; the above localities 
are in S. India. It has also been reported from E. Khandesh (Bombay 
Presidency). It i~ now recorded for the first time from Burma. 

The species is chiefly found beside water along with L. sumatrana. 
Measurement3.-. Body 8-13 mm. ; carapace 4-5 mm. 

Lycosa birmanica (Simon). 
1884. Pardosa birmanica, Simon, Ann. MU8. Store Nat. Genova, XX, 

pp. 333, 334 (Type-locality: Minhla, Lower Burma). 
1895. Lycosa birmanica, Thorell, Descriptive Gatalo9ue of Spiders 0/ Burma, 

pp. 242-244. 
1924. lAJc08a birmanica, Gravely, Ree. Ind. MU8. XXVI. pp. 607, 608, 

fig. 4j. 
1935. LycosCi birmanica, Dyal, Bull. Dept. Zool. Panjab Univ. Lahore I, 

pp. 136- 137 11 pI. xiii, figs. 36, 37. 

Material examined.-

Reg. No. 

2257 

18 

7650 

2256 

18 

2242 

18 

2889 

2243 

18 

Locality. Date and donor I 
collector. No. of specimens. 

Panchgami, W. Ghats, S. (Rev. E. Blatter, 1~. 
India. S~ J.). 

Berhampore, West Bengal. 4-6. iii. 1919 
(F. H. Gravely). 

A tributary of Nerbuda at H. 1927 (H. S. 2~~. 
Baratiri1ala, Ii miles Pruthi). 
from Amarkantak, alt. 
3,300 ft., Rewa State, 
C. India. 

Kondho Nalla, a tributary iii. 1927 (H. S. 1~. 
of Nerbuda at Dione, alt. Pruthi). 
2,650 ft., Rewa State, 
C. India. 

Barkuda Id. Chilka" Lake, 3·19. viii. 1919 (F. 15? 
Orissa. H. Gravely). 

Sandreh, Khewra, Salt 5. VI·I·. 1922 (8 I l~ 2(:)0 .~. 0, -fo-fo. 
Range, Panjab. Bora). 
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Materials examined-contd. 

Reg. No. 

7648 

2258 

18 

2241 

Locality. 

Mowai, Bara Banki, U. P. 

Wyndham Fall Stream and 
its vicinity, Mirzapur 
Dt., U. P. 

Salebhata, from the edge of 
the tank, Brijal Sagar, 
Patna State, Orissa. 

Date and donorJ 
collector. 

(M. M. Khan) 

10. xii. 1946 

'1. iii. 1946 (K. S. 
Pradhan). 

No. of specimens. 

1~. 

18 

2203 From grass, 1 mile E. of 9. xii. 1948 (B. Nath). 2~~. 
Inanpur Inspection Bun
galow, Manbhum Dt., 
Bihar. 

18 

2202 

18 

2221 

18 

2216 

18 

From the bank of N allah' 
near Panchat Hins, 3 
miles W. of Inanpur Ins
pection Bungalow, Man
bhum Dt., Bihar, India. 

From fields near Inanpur 
Inspection Bungalow, 
Manbhum Dt., Bihar. 

From the edge of tank 
S ultandih, 2 miles N. 
of Inanpur, Manbhum 
Dt., Bihar. 

25.xi. 1948 (T. B. 
Sinha). 

29. xi. 1948 
Sinha). 

(T. B. 

1. xii. 1948. (Nath, 
Sinha & Baugh). 

I Juv.d' , 5~~ + 
1 Juv.~ + I 
Cocoon. 

2223 

18 

(From under stone) Chau- 26. xi. 1('48 (B. N ath). !~. 
rasi, 3 miles W .of Inanpur 
Inspction Bungalow, 
l\Ian bhum Dt., Bihar. 

'1652 
-- Purulia, Manbhum 
H2 Bihar. 

Dt., 10. ii. 1912 (N. I ~. 

2217 

18 

2205 

18 

2222 

18 

7655 

rfal Danga, II mUes W. of 
Barakar Inspection Bun
galow, Manbhum Dt., 
Bihar. 

From the edge of a narrow 
nallah near Barakar Ins
pe('~ Bungalow, Burdwan 
Dt., W. Bengal. 

From near a ditch in village 
Gurdanga, Kulti, 2 
miles E. of Barakar 
J nspection Bungalow, 
W. Bengal. 

-- Siripur, Saran, Bihar. 

Annandale & F. 
H. Gravely). 

7. xi. 1948 (Baugh, 
Sinha & Nath). 

5.xi.l$l48 (Natb, Sinha 1~. 
& ·Baugh). 

21. xi. 1948 (Nath, 
Sinha & Baugh). 

viii. 1913 (Mack
enzie). 

F 



42 Records of the Indian Museum [VOL. XLVIII, 

Materials examined-concld. 

Reg. No. LocaHty. Date and donor/ 
collector. No. of specimens, 

7647 
Gmatia, Birbhum Dt., 

H2 - W. Bengal. 

7651 
Indian Museum, Calcutta. 

7649 
Dum-Dum, near Calcutta. v. 1912 (M. C. 3~0', 5~~. 

Ghose). 

7653 Singla, alt. 1,500 ft., Dar- ii·v. 1913 (Lord Id', 1~. 
jiling Dt., E. Himalayas, Carmichael's coUn.). 

H2 India. 

7645 
Sukhwani. 

7654 
Tavoy, Burma. 

16. ii. 1908. 

5. i. 1885 
collr.). 

(Mus. 2&, 0', 7 ~ ~. 

Remarks.-Carapace is uniformly dark and is devoid of pale median 
and submarginal bands. Sternum is almost dark and the abdo
men in the anterior median area is either entirely black or marked with 
an ochraceous streak. Palpus of male differs in coloration from that 
of female. In the collection female specimens from Bara timala, ca. 
3,300 ft. Rewa State, unlike typical specimens of the species, are interest
ing in having the spines on the ve-ntral side of the first tibia abnormally 
long and the apices of the preceding pair ovarreaching the base of the 
succeeding pair. This is a characteristic feature of the genus Pardosa. 

The species has been previously recorded from Ootacamund, Banga
lore, 00. 6,700-8,000 ft., Coonoor ca. 5,700-6,000 ft. (Nilgiris), Enur, 
(Chingleput district), Horsleykonda ca. 3,000-4,000 ft., Madras City 
and also from Bandra near Bombay. It has also been recorded 
from Lahore (W P~njab, Pakistan) and between Chaibassa and Chakra
dharpur, Bihar, India; Tharrawaddy and Rangoon, Burma and Java. 

The specimens of the species are very common in damp places and 
are generally seen running about among dead leaves or in open grounds 
having crevices or fissures for concealment. The species has been reported 
to be very common in Lahore. 

Measurements.--Body 4-8 mm. ; carapace 2-31 mm. 

Lycosa quadrifer Gravely. 
1924. Lycosa qu.adriJer, Gravely, Rec. Inil. Mus. XXVI~ p. 608,.fig. 4k (Type-

locality: Anuradhapura, ca. 3,000 ft., Ceylon. Type-8pecimen: 
7745 

No. -- Zoological Survey of India). 
H2 
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Mate/rials examined.-

Reg. No. Locality. Date and donor/ No. of specimens. 
collector. 

7745 
Anuradhapura, ca. 3,000 ft. 31.iii-2.iv. 1923 (F. lei' 1~. (Type). 

H2 Ceylon. H. Gravely). 

7746 - Peradeniya, Ceylon ..... l~ with a Cocoon. 
H2 

7727 
-- Pram bikulam, alt. 1,700. (F. H. Gravely) 1~. 
H2 3,200 ft., Cochin State, 

S. India. 

The species has been reported to be very common in Ceylon where 
it has been observed in association with L. birmanica. 

The species has been previously recorded from Hambantota, Ceylon 
and from Covelong, Enur, Kambakkam Hills, alt. 200-800 ft., Chinglc
put district, Mysore, Madras City and Bangalore Cll. 3,000 ft., South 
India. It has not been recorded from Northern India. 

Measurements.-Body 7-10 mm.; carapace 3-4 mm. 
\ 

In addition to the above mentioned species of Lycosa there are also 
two extra Indian species as follows :-

8320 
(i) Lycosa cuneata Clerck, Reg. No. -- from Europe is represented in the 

6 
collection by one male and two female examples. 

8319 
(ii) Lycosa albofasciata Biulla, Reg. No. -- from Europe is represented 

H2 
in the collection by 3 male and one female examples," and 

8321 
(iii) Trochosa 'furicola (de Geer), Reg. No. -- from Europe is represcntedlu 

H2 

the collection by one female and two male examples. 

Genus Venonia Thorell. 

(Type: V. coruscans Thorell. Type-locality: Singapore). 

1894. Venonia, Thorell, Bull, Soc. Ent. Ital. XXVI, p. a3~~ 

1924. Venonia, Gravely, Rec. Ind. MU8. XXVI, p. 608. 

F2 



44 Records oj the Indian Museum [VOL. -xLVIII, 

Anterior row of eyes is strongly procurved and the anterior median 
eyes are smaller than the anterior laterals, while the posterior median 
eyes are bigger than the posterior laterals. Posterior lateral eyes are 
rarely less than one dianleter apart and the posterior eyes form a trape
zium. Cephalothorax is long and its anterior part is slightly raised. 
Posterior margin of the mandible is armed with three teeth and the 
anterior ma.rgin of the maxillary lobe is truncated. The posterior 
spinnerets are definitely longer than the anterior spinnerets. Superior 
tarsal claws are densely pectinated and the inferior tarsal ~lawe are 
armed with four teeth. ,Legs IV, I, II, III. i.e., fourth leg is longer than 
first and first is longer than second or third which are equal in length. 

Venonia himalayensis Gravely. 

1924. Venonia himalayensis, Gravely, Bee. Ind. N'Us. XXVI, pp. 608,609, fig. 
4l, (Type-locality: Rangneet Tea Estate, alt. 4,500-5,000 ft., Darjiling 
district, E. HiIl1alayas, India. Ootype8 also from the above locality. 
Type-specimen : Reg. No. 7732 and Ootype specimens, Reg. No. 

7744 H2 
--, Zoological Survey of India. 
H, 

M aterials exam~·ned.-

Reg. No. Locality. Date and donor! No. of specimens. collector. 

7732 Rungneet Tea Estage, alt. Feb.-March 1914. 16', 1 ~ (Type). 
-- 4,500.5,000 ft., Darjiling 
H2 Dt., E. Himalayas, India 

7744 Rungneet ,Tea Estate, alt. Feb.-March 1914. l~,afew ~~ 
-- 4,.500-5,000 ft., Darjiling (OGtypes). 
H2 Dt., E. Himalayas, India. 

7747 Darjiling Dt., alt. 6,000 ft., 1. iVa 1914 (Lord l~. 
-- E. Himalaya.~, Car m i c h a e I'A . 
H:! India. coUn.). 

Relnarks.-Abdomen is dark brownish above and marked with pale 
spots arranged in three rows. Males and females are alike in coloration. 

The species has not been recorded from elsewhere. 

Measurements.-Body· 3t mm.; carapace Ii mm. 
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Genus Pardosa Koch. 

(Type: P. striatipe8 Koch). 

lS48. Pardo8a, Koch, Die Araehniden XIV(3), p. 100. 

1924. Pardosa, Gravely, Reo. Ind. Mus. XXVI, p. 609. 

1935. Pardosa, Dyal, Bull. Dept. Zool. Panjab Univ. Lahore I, p. 144. 

The genus Pardosa Koch is closely allied to Lycosa Latr. but markedly 
differs from it in having the anterior part of the carapace much ~l~yated 
and vertical. Eyes of the second row are broader than those of the 
first row. Tibial spines are very long with their apices extending beyond 
the base of succeeding pair of spines. Fourth meta tarsus is longer 
than patella and tibia together. 

It is a cosnlopo1itan genus. 

Pardosa pusiola (Thorell). 

1891. Lyeosa pusiola, Thorell, K. Svenska Vet. Akad. Handl. XXIV(2), p. 65. 

1924. Pardosa 1Jusiola, Gravely, Ree. Ind. Mus. XXVI, pp. 609,610, fig. 5a. 

Materials examined.-

Reg. No. Locality. Date and donor! No. of specimens. 
collector. 

7734 
- Peradeniya, Ceylon. 26. vi. 1910 (E. S. J.). 1~. 
H;! 

7733 
-- Surial, alt. 5,000 ft., Dar. .... l~. 

H:a jiling Dt., E. Himalayas, 
India. 

. 
It has been previously recorded from Tharrawaddy, Aj Mancior 

and Kajee, Burma; Nias and Pinang (Sumatra) Sarawak, Borneo and 
Java. 

Measurements.-Body 5-8 mm.; ~arapace 2-3 mm. 

Pardosa atropalpig Gravely. 

1924. Pardosa atropalpis, Gravely, Ree. Ind. MU8. XXVI, fig. 5b' (Type locality: 
7726 

Madras City, S. India. Type-Specimen: Reg. No. --, Zoological 
H2 

Survey of India). 

Abdomen and the lateral sides of the carapace of the specimens 
examined are pale in coiour. 
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Materials examined.--

Reg. No. 

7726 

2887 

2214 

18 

2200 

18 

2215 

18 

2218 

18 

2219 

18 

2211 

18 

2209 

18 

2201 

18 

Locality. 

Madras City, S. India. 

Date and donor I 
collector. 

(Madras Museum). 

No. of specimens. 

1~, 1~ (Type). 

Barkuda Id., Chilka Lake, 3·12. viii. 1919 (F. 2cS~, 1~. 
Orissa. H. Gravefy). 

Inanpur (from grass) Man- 25.xi.194:S (B. Nath) 1~. 
bhum Dt., Bihar.). 

! mile S. of Inanpur, Man
bhum Dt., Bihar (From 
grass). 

24. xi. 1948 
Natb). 

(B. 6~~, 3~cS + (Juv. 
4~~, 1&,). 

Raghunathpur, Manbhum 6. xii. 1948 (Nath I&, + 1~ (Juv. 
Dt., Bihar. Sinha & Baugh). 4~~. 8~~.). 

\ 

From the edge of a tank 1. xii. 1948 (Nath, 16', 1~. 
Sultandih, 2 miles. N. of Sinha & Baugh). 
Inanpur, Manbhum Dt., 
Bihar. 

Durgapur, Manbhum Dt., 
Bihar. 

From the foot of Panchet 
Hills, 1 t ntIs. S. of Inanpur, 

Manbhum Dt., Bihar. 

From the bank of Purulia 
Lake, Manbhum Dt., 
Bihar. 

20. xi. 1948 (N ath, 
Sinha & Baugh). 

10. xii. 1948 (Natb, 
Sinha & Baugh). 

8. xii. 1948 (Nath, 
Sinha & Baugh). 

1 Juv. &" I~ + 
I Juv. ~. 

l~ + l~ Juv. 

Collected from fields near 9.xi.1948 (S. C. 1&" 3~~ + 1 Juv. ~ 
Mugma, Manbhunt Dt., Baugh). 
Bihar. 

2212 From't under stones, Chau- 26. xi. 1948 (B. I ~. 
-- rasi, 3 miles W. of Inan- Nath). 

18 pur, Manbhum Dt., 
Bihar. 

2224 

18 

2207 

18 

(On ground) Kanja 20. xi. 1948 (Nath, I~ + 4~~ Juv 
Pahar, Manbhum Dt., Sinha & Baugh). 
Bihar. 

From ,the Compound of 5. xi. 1948 (Sinha, 1&" I~ + 1 Juv.~ 
Barakar Inspection Nath and Baugh). 
Bungalow, Burdwan 
Dt., W. Bengal. 

The species has also been recorded Bandipur, ca. 3,000 ft.; Mysore 
State. Gudalur, ca. 3,000 ft.; foot of Nilgiris; Horsleykonda, ca. 
3,000-4,000 ft.; Chitto or district 'and Nellore in South India. It has 
not been reported. from North India as yet. 

Measurements.-(Type) Body 41 mm.; carapace 21 mm. 
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Reg. No. 

7704 

2259 

18 

7731 

Pa.~dosa oakleyi Gra vely. 

1924. Pardosa oakleyi, Gravely, Ree. Ind. Mus. XXVI, p. 610, fig. 5e (Type
locality : -ootacamund, ca. 6,700-8,000 ftOL, Nilgiris, S. India. Type-

7704 
8pecimen : Reg. No. --, Zoological Survey of India). 

H2 

Locality. 

Ootacamund, ea. 6,700-
8,000 ft.,. NiIgiris, S. 
India. 

Date and donor I 
collector. No. of specimens. 

20-30. v. 1921 (F. H. 10', l~ (Type). 
Gravely). 

Khewra, Salt Range, 23-30. ix. 1930 (Drs. 2~~. 
Punjab. S. L. Hora & H. 

S. Pruthi). 

- Siripur, Saran Dt., Bihar, viii. 1913 (Mack- 2~~. 
H2 India. enzie.) 

2204 
-- Mugma, Manbhum Dt., 9. xi. 1948 (T. B. 4~~, 10'. 

18 Bihar. Sinha). 

2208 

18 

2206 

18 

2220 

18 

From the edge of a NalJah 
near the ba8e of Panchet 
Hills, 3 mls. w. of Inan
pur, Manbhum Dt., 
Bihar. 

From the edge of Purulia 
Lake, Manbhum Dt., 
Bihar. 

Tal Danga II miles W. of 
Barakar Inspection 
Bungalow, l\fanbhum 
Dt., Bihar. 

25. xi. 1948 (T. B. 
Sinha). 

8. xii. 1948 (Nath, 
Sinha &Baugh). 

7. xi. 1948 (Nath, 
Sinha & Baugh). 

1~. 

1~ + 1~ Juv. 

The two specimens collected from Siripur slightly differ in the strue .. 
tural details of vulva. The species is now recorded from the Panjab 
(Pakistan). 

Measurements.-Body 5 mm. ; carapace 21 rom. 

Pardo9a leucopalpis Gra vely. 

1924. Pardosa leucopalpi8, Gravely, Re. Ind. Mus. XXVI, pp. 610, 611, fig. 
7748 

5d (Type locality : :Madras City, Type-specimen: Reg. No. --, Zoo!o. 
HI 

gical Survey of India.). 
1935. Pardf)·'ifl i(vcr-rall-i.e;; D~ ui J Bull. Dept. Zool. Panjab Univ. LaIuw~ 1, 

p. 144. 
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Material exan~ined.-

. Reg. No. Locality . Date and donorl No. of specimens. 
collector. 

The species has been previously recorded from Galle, Ceylon; Enur, 
Chingleput ."district, S. India and Lahore (Pakistan}. 

Measurements.-Body 7-8 mm.; carapace 3-3! mm. 

There is also an extra Indian species Pardosa armentata, Reg. No, 8323/6, from 
Europe and is represented in the colleotion by a single female. 

Genus Evippa Simon .. 

(Type E. arenariQ, (Audouin). 
1882. Evippa, Simon, Ann. MU8. Store Nat. Genova, XVIII, p. 222. 

1924. Evippa, Gravely, Ree. Ind. Mus. XXVI. pa 611. 

The superior claws are long, slender and toothed only at the base. 
Anterior portion of carapace is somewhat abruptly elevated forming a 
distinct angle with its lower or posterior portion. Ventral margin of 
chelicerae bears only two teeth, while the dorsal margin is armed with 
three teeth. 

The genus is distributed in Africa, Egypt, India and Ceylon. 

Evippa rubignosa Simon. 

1885. Evippa rubignoaa, Simon, Bull. Soc. Zool. Fr. X, p. 11 (T1/Pe-localitg: 
Guntakal, India). 

1924. Evippa rubigno8a, Gravely, Ree. Ind. MU8. XXVI, p. 611, fig. 5e. 

The species is represented in the collection by only one female example 

from Samagooting, Assam (Reg. No.
7
:;',3, colI. Godwin-Austin, Date 1) 

The species has also been previously recorded from Cuddapah, S. India. 
MeaSU1ements.-Body 7 mm.; carapace 3 mm. 
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Evippa praelongipes (Cambridge). 

1870. Lycosa praelongipu, Cambridge, Proc. Zool •. Soc. Lond., pp. 822, 823, 
pI. l., figs. 3a-/. (Type-locality: Sinai). 

1924:. Evippa praelongipes 1, Gravely, Rec. Ind. M'U8. XXVI, p. 611. 

Material examined.-

Reg. No. Locality. Date and donorJ No. of specimens. collector. -_. 
7749 
- Kachh. .... 3~~. 
Ha 

2262 
- Rawalpindi, W. Pakistan. vi-vii. 1917 (R. 1~. 

18 Hodgart). 
I 

Remarks.-The superior claws in the specimen from Rawalpindi are 
slightly shorter than that of the typical specimen. Though the character 
of the tarsal claw is a generic character, even then the specilnen has 
been assigned to this species as in all the other characters excepting 
that of the superior claw, the specimen confirms to the description given 
by Cambridge (1870). 

In India the species was known only from ~ssaro, and is now recorded 
for the first time from the Panjab, Pakistan. 

Measurements.-Body 11 mm.; carapace 5 mm. 

SUMMARY OF GEOGRAPHICAL DISTRIBUTION. 

The geographical ditribution of the species given below is very 
interesting and they need explanation for their discontinuous occurrence 
in Sumatra, Borneo, Java, Malaya, Burma and South India and their 
absence from the intervening areas. These anomalies in distribution 
can very well be accounted for by the Vindhya-Satpura hypothesis 
advanced by Hora (1949). 

Pardosa P1lsiola (Thor.) This spider is known from Java, Borneo, 
Sumatra, Malaya, Lower Burma, Darjeeling, district of E. Himalayas and 
Ceylon, but is not recorded from Peninsular India. This lead~ one to the 
belief that there was at one time a land connection between the Malayan 
region on one side and Ceylon on the other though, of course, no such 
connection ever existed as .enunciated by -the "Continuous Range 
Theory" The other probable route of the migration of this spider from 
the Malayas to Ceylon seems to be via, the Satpura trend of mountain 
ranges. It id evident that the. sp~mies lias died out in the intervening 
areas or has changed into other species due to isolation and segregation. 

Hippasa pantherina Pocock is now recorded from the Darjiling 
dlstrict while it was hitherto known from Barkuda Islands, Western 
Ghats, Madras and Ceylon. This is very closely allied to H. agelenoides 
Simon recorded from Lower Burma, Dehra Dun, North-West Frontier 
Provinces (W Pakistan), Western Ghats, and Shevaroy Hills. It seems 
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that H. agelenoides might have given rise to H. panthe'l'ina whose occur
rence in the E. Himalayas shows the connecting link. The occurrence 
of this species in Barkuda and upper eastern area~ can be well assumed 
to be the results of some off-shoots or migration of. some stock over the 
eastern ghats. The latter proposition is p.ighly improbable and needs 
further confirmation. 

TEXT. F~G. 3.-a.-Map of India, Burma and Ceylon showing the distribution of 
Pardo~a puslola Ko~h; b. Map of Indi,a, Burma and Ceylon showing the distribution 
o~ H. ~pPC!'8a pant~r'l,na Pocock.. c. M~p of India, Burma and Cey Ion showing the 
dlstrI~ution . of. H~'Ppa~a ageleno'tde8 SImOn. ~. Map of India, Burma and Ceylon 

. showmg the dIstrIbutIOn of Lycosa annandalet Grav. e. Map of India Burma and 
Ceylon showing the distribution of Lycosa 8umatrana Thorell. ' 
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Lycosa annandalei Gravely is recorded from upper Bu~'ma, Darjiling 
district, Calcutta, Chota Nagpur, Multan, Rewa, Bombay, Western 
Ghats a~d 1Vladras, while an allied species L. sumat1'ana· Thor. is known 
from Sumatra, Assam, Darjiling district, Chota Nagpur, Bihar, Bombay, 
Western Ghats and Madras. The occurrence of these closely allied 
species, which may be said to be a bit widely distributed, in somewhat 
dis'continuous areas is puzzling. It is likely that the more widely distri
buted L. sumatran a has given rise to L. annandalei and if this is' so 
the paths of migration might have been over the Vindhya, Satpura and 
Himalayas. Parallel evolution also cannot be ruled olit in this case. 

The distribution of the remaining species which, however, does not 
seem to be of much zoogeographic importance, is as follows: Seven 
species are recorded from South India, one from Peninsular India, 
one from North-West India (W Pakistan), seven from the North-East 
Himalayas including Burma. There are two species which also extend 
into the Paleartic region. The remaining are widely distributed 
in the Indian teg~n. 
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ON SOME FREE-LIVING CILIATES FROM BANARAS CANTT., U.F 

By H. KUAJURIA, M.Sc., Zoological Survey of India, Indian Museum, 
Calcutta .. 

INTRODUCTION. 

On the kind suggestion of Dr. S. L. Hora, Director, Zoological Survey 
of India, the present work was undertaken in December, 1947 with a 
view to survey the free-living protozoan fauna of Banaras. Unfortu
nately, it has not been possible to do full justice to the work, partly 
because the Head Quarters of the Zoological Survey were shifted from 
Banaras to Calcutta just after a few months since the work was 
begun and partly because the work was carried out only during spare 
time obtained after my official duties. Sixteen species of ciliates, 
including one new species, have been recorded in the following 
account. Only new or controversial variations as noted in comparison 
with original descriptions or with those given by Bhatia (1936) have 
been elucidated in the case of old species. Observations recorded here 
were mostly made on the living organisms as facilities for their proper 
fixation and staining were not available in the Zoological Survey. 

MATERIAL AND METHOD. 

Samples of water from the Varuna River and the various ponds 
were brought to the laboratory, centrifuged for about ten minutes in 
a hand-centrifuge, and examined in a hanging-drop-preparation. To 
slow down the active movements of the organisms, osmic vapour, Indian 
ink, a weak solution of iron alum, and that of cocaine hydroxide were 
used with some success. The actual concentration and the time of 
reaction of these chemicals is different in different cases and can only be 
established by trial. The muscilage obtained from the seeds of ispaghul 
(Plantago ovata) recommended by Bhatia (1936) for this purpose was 
not found to be helpful. Indian ink and iron alum solution al80 help 
to show the characters of cytostome and cilia or flagella respectively. 
When the organisms were available in abundan6e, smears were allowed 
to dry on the coverslips; and the cilia and the flagella were rendered 
clearer and clearer as the water dried up probably due to the expansion 
of these structures as a result of disintegration. 

For permanent preparations, a very small drop of water, concentrated 
with the organisms, was placed on a coverslip coated with a thin film 
of Mayer's albumen, and the drop spread afterwards into an even film. 
The coverslips ,yith smears downward and still wet were dropped in 
alcoholic Bouin's fluid and left there from 10 minutes to! an hour. 
Occasionally, the fixation in Bouin's fluid was preceded by the exposure 
of the smear to osmic vapour for a few seconds. Sometimes a drop of 
t.he fixative was placed on the smear which was allo,ved to dry along 
with t\te fixative. Hot fixative was also used in certain cases to avoid 

3.Z.S.L ( 53 ) H 
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the washing-away of the material by immediate and effective coagulation 
of Mayer's albumen. Iron haematoxylin and Delafield haematoxylin 
were used as stains. 

Cultures of U1'otricha, Enchelis, Ooleps, Paramecium, Oolpidium 
and Stylonychia were successfully maintained in the laboratory. for 
several days by the simple addition of natural food material and frequent 
renewal of water. 

LIST OF SPECIES WITH THEIR INDIAN DISTRIBUTION. 

Family HOLOPHRYDAE 

1. U rot,icha bhatiai, sp. nov.-Banaras, U. P. 
2. Lacrymaria vermiculari8 (0. F. Muller).-Lahore, Punjab; Banaras, U. P. 
3. Enche~8 arcuata C. & L.-Lahore, Punjab; Banaras, U. P. 

Family COLEPIDAE 

4. Ooleps hirtu8 (0. F. Miiller).-Sirinagar, Kashmir; Lahore, Punjab; Banaras, 
U. P. ; Calcutta, Bengal. 

Family AMl'BlLEl'TIDAE 

5. LitonQtUB /lUJciola (Ehrenberg).-Sirinagar, Kashmir ; Lahore, Punja.b; 
Bombay; Banaras, U. P.; Calcutta, Bengal. 

·6. Litonoht8 pZeuro8igma Stokes.-LahoreJ Punjab; Banaras, U. P. 
Family TRACllELIDAE 

7. Dileptu8 an&er (0. F. Miiller).-Lahore, Punjab; Banaras, U. P. 
Family N ASSULIDAE 

8. Na8sula 8tamphii (Ehrenberg).-Lahore, Punjab; Banaras, U.P. 
Family PARAMECUDAE 

9. Paramecium caudatum Ehrenberg.-Sirinagar, Kashmir; Lahore, Punjab; 
Lu cknow, Banaras, U. P.; Calcutta, Bengal. 

Family FnoNToNIDAE 

10. Oolpidium colpoda (Ehrenberg).-Lahore, Punjab; Banaras, U. P. 
Family Sl'mOSTOMIDAE 

11. Spiro8tomltm ambiguum Ehrenberg.-Sirinagar, Kashmir; Lahore, Punjab; 
Calcutta, Bengal; Banaras, U. P. 

Family STENTOBIDAE 

12. Stentorella polymorpll-us (0. F. Miiller).-Sirinagar, Kashmir Lahore, 
Punjab ; Banaras~ U. P.; Calcutta, Bengal. 

Fa.mily HALTERUDAE 

13. Halteria grandi'liella (0. F. Miiller).-Lahore, Punjab; Banaras, U. P. 
Fa.mily OXYTRICHIDAE 

Su bfamily Pleurott'ich-i nae 
14. Stylonychia pustulata Ehrenberg.-Sirinagar, Kashmir; Lahore, Punjab; 

Banaras, U. P. 
Family VORTICELLIDAE 

15. Vorticella companula Ehrenberg.-Lahore, Punjab; Banaras, U. P. 
Family E:PISTYLIDAE 

16, Epistyli8 sp.-Banaras, U. P. 

SYSTEMATIC ACCOUNT. 

Urotricha bhatiai, sp. nov. 
Body for:pl. more or less egg-shaped, about two times / u.s long as 

broad and frequently attenuated towards anterior end ; but rarely 
globular, glol)ular foruH;; often with wavy uneven contour. One side 
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either straight or with prominent curvature which rarely appears in 
fixed preparations. Cilia very long, uniformly covering whole body. 
A single seta directed straight backwards at posterior end. Mouth 
anteriorly situated leading into a protrusible cytopharynx. Macronucleus 
spherical or oblong accompanied by a micronucleus and placed anteriorlY· 
Contractile vacuole placed in median line at extreme posterior end, its. 
posterior margin almost one with that of body. Food vacuoles always 
fewerl" (3 to 5) but larger than those of U. globosa Schewiakoff. Move
ments leaping and restless marked by sudden change of direction. 

Meas'Urementsinrnicrons of Type Specimen.-Body: 27·1 X 14·7 ; 
macronucleus (diameter), 5-2 ; micronucleus (diameter), 1·2; seta, 26·3. 

Variations.-In some cultures the organisms underwent an interesting 
change. Characteristic restless lnovements changed into slow undulating 
movements; body became very much elongated; ciliary lines so faint 

TEXT-FIG. l.-Urotricha bhatiai, Spa nov. X 1400 (approx.). ct., cytoEtome ; ctJ., 
contractile vacuole; n, macronucleus; nl, micl'onucleus ; 8, seta; v, food vacuole. 

in an ordinary individual almost chall:ged into prominent cuticu1ar 
creases ; and the contractile vacuole expanded so as to occupy nearly 
one~half of the body. In short, the organisms appeared to belong to 
a different species. But there are reasons to believe that the change ,vas 
environmental, probably due to some basicity in the contents of the 
culture. 

Measurements in microns of 60 individuals.-Body: 35-?4 X 20-13; 
mean, 27 X 17 ; macronucleus (mean diameter), 5 ; micronucleus (Iuean 
diameter), 1·5 ; seta, 25 (mean). 

Habitat.-Pond water and the Varuna River. H2 
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KEY TO THE SPECIES O~., Uot'1ioha WITH. ONE SETA. 

A. ~eta at posterior end directed straight backward. No oblique 
striations 

a. Cilia uniformly distributed all over body .. 

b . ... t\.rrangement of cilia otherwise 
o. Cilia scantier or absent at posterior end, shorter 

and finer near mouth 

d. Cilia longest in anterior region 

U. bh.atiai, 
sp. nov. 

.. 
U. globosa 

Schewe 
U. lagenula 

Kent. 
B. Seta at posterior end directed obliquely to one 

si~e. Striations oblique * U. farcta C. &, L. 
Relationships.-Of all the species of Urotricha, U. bJmtiai is most 

closely allied to U. globosa with which it shares a number of important 
characters, though, at the same time, clearly distinguishable from it. 
An analysis of the characters of both species is given in the following 
table:- . 

U._bhatiai U. gZobosu 

1. CONTRASTING O~AOTEBB. 

1. Cilia uniformly distributed all over Cilia santier or absent in posterior region. 
the body. . shorter or finer near month. 

2. One side markedly c.onvex, the other Both sides equally convex. 
s1;raight or conc~ve. . 

3. Food vacuoles fewer (.3-5), but larger Food vacuoles numerous, but .. smaller. 

2. OVERLAPPING OHARAOTERS. 

4. Posterior end with one seta Posterior end with one or two setae. 
5. Contractile vacuole always in Contractile vacuole median or lateral in 

median line. position. 
6. Body form egg-shaped Body form spherical or egg-shaped. 

Characters No. 1 to 3 are of sufficient specific value to distinguish 
the new species from U. globosa. In other characters the two species 
overlap. It appears that the two species have a closely approximated 
evolutionary history, and originally two races of one and the same 
species have now developed important specific characters. It is also 
clear from the above table that U. globosa has got much greater range 
of variations and is, thus, probably more primitive . 

. " Bhatia (1916) came across a species of Urotricha and, though he 
noted a few points of difference from U. globosa (position of the contractile 
vacuol~, presence of the cilia on the posterior part), he ultimately referred 
the species to U. globosa. There are reasons to believe that he might 
haye m~nt the species under consideration. Partly for this and partly 
for many a contributions he made to the Indian Protozoa, I name the 
spe0ies after him. 

,.. The characters of U. farctd given here are given by Kent (1880-1882). It is rather 
strange to note that the figure of this species produced by Kudo (1946) shows entirely 
different characters: there are cilia only in the anterior region; the springing bristle 
ia not oblique, and there are no oblique striations. 
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Lacrymaria vermicularis (0. F. M liller). 
Body cylindrical, about four times as long as broad. Ciliary girdle 

at the base of very small apical portion with cilia usually directed forward. 
Body surface smooth (without cilia). No spiral striations as noted by 
Kahl (1930-5). Scarce. 

Measurements in microns of 6 fully expanded indi1)iduals.-Body 
125-100 X 40-20 ; mean, 112 X 26. 

Habitat.-Pond water kept in a glass tube for a week. 

Enchelis arcuata C. & L . 
. Ciliary coat uniform without longer cilia surrounding oral region as 

noted by Bhatia (1916). Contractile vacuoles appeared to be seven 
in number. 

Measurements in microns of 20 individuals.-Body : 98-38 X 36-32 
mean, 90 X 36. 

Ha,bita.t.-Pond water in which some wheat flour was added. 

Coleps hirtus (0. F. M liller). 
Cilia uniformly distributed and not arising in pairs as shown in, 

the diagram by Noland (1925) ; no attenuation towards the posterior 
end as shown by him. Probably a new race. 

Measurements in microns of 23 individuals.-Body : 46-38 X 35-20 ; 
mean, 41 X 21. 

lIabitat.-Pond water and stagnant Varuna River water. 

Litonetus fasciola (Ehrenberg). 
S-shaped curvature well-marked. Cilia situated along the mouth 

cleft were not sharply marked off from those on rest of body. Forms 
with sharply pointed posterior end were also found. Contractile vacuole 
closely approximated towards posterior end.. Scarce. 

Measurements in microus of 10 individuals.-Body; 95-86 X 38-32 ; 
mean, 90 X 35. 

Habitat-The Varuna River and pond water. 

Litonotus plearosigina Stokes. 
Cilia on neck region not distinguished from those on rest of body. 

Posterior end generally obtusely pointed. Number of contractile 
vacuoles in a row 6 to 8. Scarce. 

Measu?Oements in microns of 5 individuals.-Body : 250-200x50-40 ; 
mean, 220 X 42. 

Habitat.-Pond water and standing Varuna River water. 

Dileptus anser (0. F. MUller). 
Colour whitish; posterior end not much pointed; trichocysts not 

noticed. No longitudinal striations. Very scarce. 

Measurements in microns of 6 individuals.-Body : 260-200 X 70-45 
mean, 20Q X 45. 

Habitat.-Varuna River. 
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Nassula stamphii (Ehrenberg). 
Anterior flexible prolongation 1 of the whole body. Contractile 

vacuole almost touching posterior margin of body. Other vacuoles 
absent or rarely one. Macronucleus oval and central. 

Measurements in microns of 20 ind·ividuals.-Body : 75-60 X 48-38 
mean, 65 X 40. 

Ha.bitat.--Pond ~ater in association with green algae. 

Paramecium caudatum Ehrenberg. 
Tuft of longer cilia at posterior end absent. No extra contractile 

vacuoles as noted by Bhatia (1916). 
Measurements in microns of 25 individuals.-Body : 280-200x74-50 ; 

mean, 240 X 60. 

Habitat.-Infusions of leaves prepared from Varuna }l.iver and pond 
water. 

Colpidium colpoda (Ehrenberg). 
Only central region of body convex. No longer cilia on posterior 

'extremity; anterior end with longer cilia in addition to normal ones. 
Contractile vacuole posteriorly situated and on left side of nucleus 
which is postero-terminal and sub lateral. Cytopharynx not noticed. 
Vacuoles other than contractile one 1 to 3. Subsidiary vacuoles not 
observed. Ciliary striations only noticeable on margins. Mouth in 
middle of anterior portion. 

Meas,u,rements in microns of 36 individuals.-Body : 160-90 X 90-40 ; 
mean, 130 X 60. 

Habitat.-Varuna River and pond. water. 

Spirostomum ambiguum Ehrenberg. 
Posterior end rounded. Ratio between length of body and that 

of peristome 7 : 4. Scarce. 
Measurements in 'tnicrons of one individual.-Body : 3050 X 300. 
Habitat.-Pond water. 

Stentorella polymorphus (0. F. Muller). 
Colourless and solitary. No strong bristles on body. Macronucleus 

zigzag Anal apertulte not noticed. Radiating canals not 
clearly seen. 

lJtleasu1'ements in mic,tons of 5 individuals.--Body : 1300-1190 x 88-70 ; 
mean, 1200x74. 

Habitat.-Pond water. 

Halteria grandinella (0. F. Muller). 
Body rounded, not with posterior rounded point. Macronucleus 

oval or rounded. Number of larger cilia at anterior end quite pumerOU8 
and not 6 to 7 as recorded by Bhatia (1920). 
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Measurements in microns of 15 individuals.-Body : 45-28 (diameter) ; 
mean, 32. 

Habitat.-Varuna River and pond water. 

Stylonychia pustulata Ehren berg. 
Four of anal styles projecting backward. Undulating membrane 

not noticed. Caudal styles short. Two parts of macronucleus 
not overlapping. Cytoplasm bounded up by a very thin membrane 
which allows the- protoplasm to flow out as soon as _the movements stop 
at the time of death. 

Measurements in microns of 15 individuals.-Body : lS0-160xS5-70 ; 
mean, 174x75. 

Habitat.-Pond water. 

Vorticella companula Ehrenberg. 
In ordinary expanded position, the' maximum width is in the middle, 

but several phases of contracti~n and expansion are present. Ciliary 
wreath forms two spiral convolutions. Pellicular striations not noticed, 
A few granules in the stalk present. 

Measurements in microns of 5 individuals.-Body : 140-80 X 100-50; 
mean, 105 X 75. 

Habitat.-Pond water. Rarely in Varuna River. 

Epistylis sp. 

One small colony met ,vith for a short time and detailed observation 
were not possible. Body globular, cuticular sufrace smooth. Pedicle 
seemed to be dichotomous, thick, and without longitudinal striations. 

Measurements in rnicrons.-Length approximately so. 
Habitat.-Pond water. 
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';\ NOTE ON THE SYSTEMATIC POSITION OF THE TWO CASTRO .. 
MYZONID GENERA PROTOMYZON HORA AND 
PARAPROTOMYZON PELLEGRIN AND FANG (FISHES: 
CYPRINOIDFA). I 

By SUND]~R LAL HORA, D.Sc., F.R.S.E., O.M.Z.S., F.R.A.S.B., F.N.I., 
Director, and 1(. C. JAYARAl\I, B.Sc., Assistant, Zoological Survey 
of I nd·ia, Indian lJf use~t1n, Oalcutta. 

In his monograph on the Homaloptcridae, Hora! proposed a new 
genus Protolnyzon to accommodate Vaillant's2 H ornaloptera u'}dte71eaili 
from Mount ICina Balu, Borneo. The genus W(l,R referred to the sub
family Gastromyzoninae and ,vas characterized by the following com
bination of characters :-

1. Gill-openings of moderate size, extending to ventral surface for 
short distance. 

ii. Ab8ence of any rostral groove and rostral fold. 
iii. Two pairs of rostral barbels fully exposed on vent.ral sllrface, 

iv. Snout broad and rounded and mouth slightly arched. 

v. Eleven rays in the pelvic fin. 
Under the description of the genus, it was noted that-

" In general build and facies the new genus resembl~~ e~rt,ain torre-,nt-inhabiting 
species of N emachilu8, but is distinguished from them by jibe poss€:'ssion 
of a large number of rays (22) in the pecto)'ul fin. It st'€:'ms te me prohahle 
that Protomyzon may have evoh-ed from N emachil'lls-like anc€:'stors undel' 
the influence of swift currents." 

It is still a monotypic genus and ~he oflly material examined by Horn. 
comprised of 2 large and 5 young s,pecimens in the Paris 1\Iuseum and 
these he found to be:" very soft" and" Dot in a good state of preserva,
tion " The same rna terial was re-examined lly Pellegrin and Fang"l 
in 1935, when they described another ne,v genus Paraprotomyzon from 
Kwai-show, Eastern Szechuan. They corrected Rora's deScI'iption with 
regard to the extent of the gill-openings and observed (p. 102) : 

"Praetioally, Protomyzon 'Wl.iteheadi is distinctly Poss(\ssing the gil1.op€:'ning, 
although elongate, but pertaining on the dorsal side of head. HiR descrip
tion of Proto'myzon a8 having the gill.opening extending a short djst,anc~ t{) 
the ventral surfare is merely based upon the injured side of one specimf"'Q 
of the two, now preserved in the Pl;tris lIuscllln. " 

,Pellegrin and Fang were ,correct in their account of the giU .. openings 
of p.,otolnyzon, but it must be noted that gill-openings in both P'l'otornyzan 
and Pa.·rap'roto'fl~yzon are not as restricted as in Gastromyzon. '~rhough 
they are restricted to the dorsal surface, they almost extend to the base 
of the pectoral fin dorsally. If Hora had evaluated this character 
correctly for his P'fotolnyzon, he \yonld have placed this genus in group 

1 Hora, S. L., Mem. Ind • .J.'f'll8. XII, p. 306 (1932). 
:I Vaillant, ~I. L., Nouv. Arch. j{tU8. V, p. 92 (1893). 
:I Pellegrin, .J. &. Fang, P. 'Y., B'inenllia VI, p. 99 (Hl3;,)), 

( 61 ) 
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II of his key on page 304 along with such genera as Pseudogasb'ontyzon, 
Sewellia, Beaufortia, N eogastroymzon and Gastromyzon. This group is 
aptly described by Pellegrin and Fang as the Gastromyzonian-~oup, 
a~ aga.inst the Crossostomanian-group of the genera Annam,ia, CtOs8osto'lna, 
Vanmanennia, For'ln~sania, Par/zo'nlaloptera" etc. Paraprotomyzon also 
pertains to the Gastromyzonian-group, ~ut it has been distinguished from 
P'I'otomyzon by' the extent of the pectoral fins (extending beyond bases of 

::'~ ~~~~~?!:~r~~~~f:!~~WM~~~~::~::¥~.:f-~:~:~~~~~~:!.~~~~~~~~!W~~~!~~i:~?1.~~:~~:i~:~;~¥-~~:"i:{~~~~(!::: 
, ~!# • 

TEXT-FlO. l.-J~arerll.l view of })ody, with parts of h~ad and taill'~gions in Protom'lIzon. 
Horn and Paraprotomyzoll PeUt'grin &. Fang. X 2~. . 

a . Protom-uzon wltitelteadi (Vaillant) . 

. b. Pa,.aprotOtnyzon m'ldt-iJascia1?J,8 Pel1l"grin & Fang . 
. Notice the similarity in the extent of t.ho gjll.o~njngs in both and t.he dissilJ.lilarity 

in the extent of the p~ctol'al fin in r~]a.tion to t.h(lo position of the p<Jvic fins. Special a~n .. 
tion is al~o i.nvitl"d to the nntur{~ of tht- a.ppendngc at tlw llllse of tbe po]vjc fins in the 
two genCl'a.. 

pelvic8 1Je'j'sus remote fi~om bu.ses of pt'lvics), numbeT of rtlys in the pelvic 
fins (1/14 VP..,·sus 1/7) and lepidosis (ventral surface naked before pelvics 
'vets1.lS naked t.horax region and a· snlall portion l)ellind it). Relying 
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luainly on the number of fin r.ays in the pelvic fin, and comparing ~n 
this respect their ParaproU~}nyzon '1J't:Ultij(t8ciat1t8 with the known species 
of Pscudogastro'rnyzon, they observed: 

''It may he that Paraprotmnyzon is a genus intermediate between Proto1llyz01t 
and P8cudogastromyzon, or it may be a genus in parallel development with 
the latter and having Proio'myzon as their common ancestor. For the 
first conception, it will be better to ('on sider Paraprotomyzon '})~ulti
jasciatll8 a.s a more specialized species in the genus Paraprotomyzon. " 

TEXT-FIG. 2.-V'entral surface of h£'a? and })ody of Paraprofo'myzon 1n1ITrija8C'laf'1I8 rdlf·. 
grIll & Fang X 3-~. 

In a recently published synopsis of all the kno,,-n Chinese Honullopteri-
dae, Chen and Liangl have included Patap-rolo'lnyzon in their Jist next 
to Pseudogast·ronl'?Jzon "tit,hout a.ny COlllnlcnt,s but dist.ingrdsbed the t'fO 
genera by t.he nUlllbel' of rays in the pelvic fins (~-ll in Pseudoga,trortt.yzon 
vc·rsus 15 in Pa-raptotonlyzon). 

During his recent visit to the U.S.A .. , Rora found a big colleotion of 
fishes from Mount Kina Balu, Borneo, in the '~£nseum of COlllparat.ive 
Zoology at Harvard College, Cambridge, Mass. 'This coUc'ction ,vas mad~ 

1 Chen, J. T. }'. & Liang. Y., Quart. JOUr1h Taiwan J/U8. II, p. U))' (lU49). 
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by }Ir. J . .t\. Gris\\'old, now of the Zoological Society of Philadelphia Pa. 
Among these, there is a lot of about 100 specimens labelled as Homalop
teridae (CMZ. Nos. 34794, 34800, 3480], 34806, 34833, 37038). On 
a casual exanlination in the ~Iuscum, they were provisionally referred 
by Rora to P-rotol1tyzon w1tit~lteadi (\r aillant). Forty-five specimens of 
this lot have now become available in Calcutta for detailed study through 
the kindness of Dr. "rilliam C. Schroeder. Several other species of fish 
and some tadpoles have been found associated with Protomyzon. 
Dr. P. L. Bertin of the ~iuseunl National D'Hist.oire Naturelle, Paris, l1as 
very kindly sent a co-type of Paro-proto1nyzon 1nult1fasciatus in exchange. 
This material has enabled us not only to assess correctly the systenlatic 
posit.ion of the t,vo genera bu t a.lso to redescribe Protornyzon 'w/titelicad·i 
and to give ~o'me of the salient internal characters of the fish. 

If one studies Hora's key to the genera of the Gasl-ro1uyzun-inae 
one will notice that the Gastro1nyson~·an-group is sub-divided on the basis 
of (i) the'union or separation of the pelvic fins, (ii) form and extent of 
mouth, (iii) extent of the pectoral fin in relation to the pelvics and (iv) 
the presence or aqsence of tIle flap of skin between the bases of the 
pelvic and pectoral- fins. .T udged on these characters, both P-l"otol1l,yzon 
and Pa'raproto1nyzooJ fall in tIle subgroup characterize,d py the presence 
of free' pelvic fins, i.e., not united to forIn a disc-like structure. In 
the t,vo other genera of thi8 subgroup, namely Pseuoogastrol1tyzon 
and Sewellia" ,the pectoral fins extend considerably beyond the origin 
of the pelvics. In this respect, Paraprotornyzon is allied to thenl "1'llile 
P-roto1nyzf?n diverges frOln them. If we no,v examine the members of the 
second subgroup, in which the pelvics are united to form a disc-like 
structure, we. get the same t,vo divisions on the basis of the extent of the 
pectoral fins-' Beaufortia, in which the pectorals extend beyond the origin 
of the pelvics, and N eogastrornyzon and Gast'J"o1nyzim, in ,V' hich they do 
not reach the bases of ~he pelvics but the middle portion of the body 
betw'een their bases is laterally stretched into skin flaps. 

The geographical distribution of the Gast,romyzonian-group of genera 
a.lso shows that the ext~ntion of the pectoral fins beyond the origin 
of the pelvics is chnracteristic of the fOl'nl8 found in China and Cochin 
China and that in all the three Bornean genera, the pectorals do not 
reach the pelvics. It would thus appear that the union of the pelvic 
fins into a disc .. like structure has probably occurred independently in 
China (Beaujortia) and in Borneo (Gastromyzon and Neogastro1nyzon) 
and that there is no direct genetic affinity bp.tween the groups of genera 
from these distant regions. 

If the above argunlent is tenable, it then follo,~s that Proto1nyzon, 
N eoga.si'rornyzon and Ga,st?'o'tnyzon provide one evolutiona.ry serjes, whereas 
],)seudo,qasl-ro1nyzon, Pa'rap1"oto'lnyzon and Bea'uj'ort'l'a, with Sewellia 
a8 a side branch, fornl another series of progl'essive evolution. There 
i~ no doubt that the ancestors o.f all t.hese forms "~ere Ne'lnacl"ilus-Jike 
ti~hes, which in stronger and stronger currents, became mOl'e and more 
flattened and used the anterior rays of the pectora] fins for adhesion 
while the posterior rays were kept in motion to. expeU the water entering 
underneath t.he nsh as has already been observed in the CH,se of Balito,,.a 
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and He'lni'ntyzon 1• This habit nlust have gradually led to an increase 
in the number of rays in the pectoral fins to subserve dual functions~ 
and this is actually the case in more highly specialized genera. 

The water pumped out by the pectoral fins would flow ,vith greater 
speed at the sides of the fish and ,vould no doubt affect the pelvic fins. 
Usually, in most of the hillstream fishes, even when the form is 8ubcylin
drieal and not greatly depressed or :fia ttened, an appendage of varying 
length and form is developed in the axils of the pelvic fins so as to give 
the side a st.reamline revetment to the current. In th~se forms, in which 
the pelvics were only slightly removed from the pectorals, as must have 
been the case ,vith the ancestral form of the Chinese genera, and the fOl'ln 

became depressed for adhesion the pectorals extended over the bases 
of the pelvics. In such cases, the appendage became attached to the 
side and extended backwards to provide a stteamline revetnlent to the 
current. In those forms, in which the pectora~s were removed from 
the pelvics by a c~nsiderable distance, as must ha v~been the case ,vith 
the ancestral form of the Bornean genera, and the' 'body fornl in the 
initial stages continued to be subcylindrical, as fiatt,ening of the ventral 
surface for . adhesion proceeded, skin fia ps developed betwee.n the 
tw'O fins to prevent tlie scouring action of the current~ produced by tlIe 
pUlnping movements of the posterior, vertically di~ected rays of the 
pectorals. 

'Both from the point of view of functional. -,morphology and geo
graphical ~istribution, we are of the opinio~ that .there is no direct 
relationship between Proton~yzon of Borneo a.nd Paraprotomyzorb of 
Sze-Chuan. It is probable, however, that in both subgroups more 
primitive forms, linking these genera with Ne1nacltilus, may yet be 
discovered. 

As a large number of topo-types of P'roton~yzon wltitelteadi arc no,,, 
available, it is' proposed to redescltibe the species so as to facilitate 
reference in future. 

Protomyzon whiteheadi (Va:illant). 
1893. 11omaloptera wh-ifclteadi, Vaillant, Nouv. Arch. Jlu8. V, pp. 92 .. 94:. 
1916. llomaloptera 'lilhitelteadi, "reber & do Beaufort, Ft·8h. 111;do-A:lIsfral . 

.A.rchipel. Ill, p. 13. 
1932. Protomyzon wkitelteadi, Horn, Jfe1n. lild. Mus. XII, p. 306. 

D. 1/7 ; A. 1/6-7 ; P. ,1/21-22 ; V IJ9~10; c. 15-16. 

p.,oto~nyzon 'wlt1~teheacli is a loach-iike fish ,vith the head and the 
anterior part of the body depressed and ventrally flattened. The dorsal 
profile is but little arched. The length of the head is contained 5·5 to 
6 times in the tota.J length and its height is slightly less than that of the 
length of the snout. 'l'he snout is broad and rounded and 'is free from 
any tubercles. In SOllle young and badly preserved specimens, the snout 
is a bit sharp and angular towards the tip. The eyes are placed dorso ... 
laterally and are small. They are in the middle of the head and are not 
visible from the ventral surface; they are contained 2-5 to 3 times 

1 HOI'a, S. L. Jle1n. Ind. MU8. XII, p. 323 (1932). 
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from the tip of the snout and are 2 to 2·0 diameters apart.. The nostril! 
are placed just in front of the eyes. The ~outh is placed on the ventral 
surface a.nd is bordered by fleshy lips; tIle upper lip is curved. The 
lower lip is beset with ten small papillae, ""hich are not 80 clear in some 
young specimens. The rostral fold is produced into small fleshy pro
longations. There are 2 pairs of rostral ~arbels and a pair of maxillary 
barbels, a1l of Wllich are very small. .L\t each ang1e of the mouth, there 

'l'EXT-:rnG. 3.-Ventralsuri'ace of bead and body of P'I'otvrnyzon wkitekcadi (Y niUant. X 3{) 

a.re small fleshy prolongations, papilla-like in appearance. The gill
openings are small and do not extenil to the ventral surface. 

The origin of the dorsal fin is usually just above the origin of the inser
tion of the pelvics, and is nearer to the base of the caudal fin than to 
the tip of the snout_ The pectoral fins are horizon.tally inserted and 
are provided with muscular bases; the inner rays being longer than the 
outer . ones. Each fin possesses only one undivided ray. The outer 
rays are provided ,vith pa·de on tne ventral surface for adhesion while 
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the inner rays are directed up\vards for pumping out the leakage water 
from underneath the ventral surface of the fish. The pelvics are also 
horizontally placed and do not rea.ch the anal fin ; each fin is provided 
with about 9 to 10 rays of \vhich one outer ray is simple. As in the case 
of the pectoral fins, some of the outer rays are padded for adhesion. 
The pelvics extend beyond ~he anal opening and al'e not united. In 
the axil of the pelvics, thel'c is a small scaly appendage. The length of 
the pelvic fin is nearly equal to that of the longest ray of t.he dorsa] fiu. 
The anal fin is SDlan and is inserted a short distance from the pelvics ; 
it just reaches the base of the caudal fin. The longest ray of the anal 
fin is 3. times the length of its base. 'There is no anal papilla. The 

TEXT-Jj·IO. (.-Air-bladder, scale and pharyngeal teeth ofProtornyzon u'h,itelteadi (Va.il1ant). 

4. Air.bladder X 22; b. Scale from below the. dorsal fin X 67 ; c. Pharyngt"al bODt" and 
teeth X 44:. 

least height of the caudal peduncle is about .I! times its lengt.h. The 
caudal fin is emargiriate with the lo,ver lobe slightly longer. 

The body is loach-like, its depth is contained about 8 times in the 
total length. The body is covered with small scales, except on the ventral 
surface as far as the anal opening. The lateral line is complete. 

A scale fl'om below base of dorsal fin is oyal and nlRl'ked with numerous 
circuli and radii. The nucleus is eccentric and disorganised. 'l'hel'e 
are sixteen complet.e circuli, and seventeen radii all round t.he scale, 
.The base of the scale is lobed and the top i~ broad, 
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In spirit specimens, the colour is dark brown marked with some irregu-
lar white patches in some specimens. The ventral surface is brownish. 
'fhe dorsal and the caudal fins are brown or greyish, the base of the anal 
fin being provided with a dark spot. 

The air bladder is bilobed and the two lobes are connected by a 
t.ransverse tu be. All the structures are enclosed by bone. 

MeaS'tltelnents in '1nillimet1'es. 

Standard length 80 73 55 49 46 42 32 
) 

Length of head ... I:! 12 ]0 9 8 R 7 

Height of head at occipllt (j 7 5 4 4: 4 4 

Width of head .• ]0 11 H 7 7 6 5 

Lengt.h of snout 6 (j 5 5 5 4: :) 

Diameter of eye 2 2 ') .l 2 2 1 .., .., 

Interorbital width 5 5 4 4- 4 3 3 

Depth of body •• .. 11 9 7 n (j 6 5 

Length of cauda.1 peduncle •. 7 7 5 4 5 5 2 

Least height of caudal pedunole 5 5 4 4 3 4 3 

Longest ray of dorsal fin 11 12 8 8 7 7 ti 

Length of pectoral fin IS 18 17 12 11 1U 9 

Length of pelvic fin 12 11 8 7 6 7 H 

Longest ray of anal tin n 9 fl 6 6 .. ! 

Length of base of anal fin 3 3 2 C) ,) .) i . ... .. 
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INTRODUCTION. 

In 1932, Rora gave a comprehensive account of the" Classification, 
Bionomics and Evolution of Homalopterid Fishes" and subdivided 
the family into two groups characterised by a number of well-defined 
lnorphological characters. From a detailed study of the material avail
able to him in the various Museums of Europe and the Indian Museum 
at Calcutta, he was led to conclude that the family is polyphyletic in 
origin, Homalopterinae having been evolved from the Cyprinidae 
and the Gastromyzoninae from the Cobitidae. This view has been 
generally accepted by later workers such as Smith (1945, p. 273). 

Chang (1945) made a comparative study of the girdles and their 
adjacent structures in the Chinese Homalopteridae, but as I have not 
seen his paper I am not in a position to say whether or not he expressed 
an opinion on the phylogeny of the family. Rora (1932, p. 273) had 
found structural differences in the basipterygium of the Homalopterinae 
and the Gastromyzoninae. 

Ramaswami (1948, p. 531), after a detailed study of the skull of 
Balitora and Bhavania of the Homalopterinae and of the Gastromyzon 
of the Gastromyzoninae has listed as many as thirteen differences which 
help to, differentiate the skulls of these two groups of .:fish.es. 

Since it has now been generally recognised that, like all other structure s 
scales also vary and present characters of all degrees of significance and 
stability, for a further elucidation of this view, Dr. Hora entrusted me 
with the work of the scales of the Homalopterid fishes. The material 
of this family available in the Zoological Survey of India has been used 
for thijrpurpose. In all cases, the scales were taken from below the base 
of the dorsal fin and treated with a weak solution of caustic potash 
(KOII) and then cleaned with fine needles under a binocular microscope. 
Canada Balsam mounts were then prepared and microphotographs taken 
for-detailed study. 

I am grateful to Dr. S~ L. Hora, Director, .Zoological Survey of India, 
for suggesting me this problem and for affording me facilities to work in 
the Laboratories of the Zoological Survey of I~dia. I am also obliged 
to him for constant help and guidance in carrying out this work. 

HISTonICAL REVIEW. 

The Homalopterid s~ales were first described by Cockerell (1909, 
pp. 205-207), who considered these fishes" as very aberrant Cobitids" 
and assigned them to Homalopterinae, which he regarded as a subfamily 
of Cobitidae. He described without figures scales of three species, 
viz., Gustromyzon borneensis from Sara wak (Borneo), H omaloptera maculata 
from the Khasi Hills (Assam), and Homaloptera brucei from Meekalan 
(Tena.s~erim). The last two species belong to Balitora Gray and. their 
correct identification would be Balitora brucei brucei Gray, and B. b. 
bU'I'manicus Hora. 

Commenting on the Cobitid and Homalopterid scales, Cockerell 
observed that" The scales, all of essentially the same type, are more or 
less degenerate, but hardly 'specialized. They appear to represent the 
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earlier type of Cyprinoid scale in a weak form, and that is why they 
remind one of certain scales of various genera of true Cyprinidae" 

In 1912, Cockerell published a figure (Plate xx;xiv, fig. 17) of the 
scales of H omaloptera maculata (~Balitora bruce'i brucei) from the Khas i 
Hills. 

In 1920, Rora revised the Indian Homalopteridae and recognised 
three genera, Balitora Gray, Bhavania Hora and Homaloptmta v. Hass. 
He published the figures of the scales of B. maculata, B. brucei and 
Bhavania annandalei. His account shows that- he was not familiar 
with Cockerell's work on the H01nalopterid scales but his description of 
the BalitQra scale agrees with that of Cookerell. He described the scales 
of two more genera, Bhavania and Homaloptera without attaching any 
taxonomic significance to the structure of the soales in different genera 

In 1931, Fang published figures of scales of three species of Sinoho
tnaloptera to show the development of keel in the three forms but did 
not refer to the struoture of the soales. 

DESCRIPTION OF SCALES. 

Fortunately the collection of the Zoological Survey of India contains 
a fair proportion of the genera and species described in the family Homalop .. 
terid~e. In the first instance, descriptions \vith brief comments, where 
necessaTy, will be given, and then the significance of scale structures 
in the elucidation of inter-relationships between the various genera in 
each subfamily and finally the phylogeny of the family will be discussed', 

Sub-family HOMALOPTERIN AB. 

It has been possible to study the scales of the genera Homaloptera, 
Balitora, Bhavania, Sinohomaloptera" Sinogastromyzon and H emimyzon. 
In the case of the generalized genus H omalopte'l'a, scales of eleven speeies 
are described and figure<t here. Similarly, scales of three species of 
Balitora are described. The material has helped to evaluate evolutionary 
trenq.s within the members of the H omalopterinae. 

Homaloptera ocellata. van der Hoeven. 

(Plate II, fig. 1.) 

The scale of Homaloptera ocellata is somewhat irregularly oval in 
shape with a well-defined nucleus, situated almost at one-third of the 
distance between the base and the apex. I t is almost one and a half 
times as long as broad, and is sculptured with well-marked radii and 
circuli. There are about 28 circuli, more widely spaced in the apical 
region but very closely packed in the basal region. 1'here are about 
8 complete radii going to .the apex in -two batches of 4 each with a wide 
space in between _the batches. There are one or two incomplete radii 
p,t the sid~~ also! There ale about 17 b~sal radii almost equally spaced 

J{2 
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Bomaloptera bilineata Blyth. 

(Plate II, figs. 2 & 3.) 
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The scale of Homaloptera bilineata has already been described by 
Rora (1920) without figures; it is three-fourth as broad as long with a 
bluntly pointed apical region and a broad basal region. In the scale 
figured here the outline of the ba'Se is irregularly crenulated, but· this 
character varies. considerably. The nucleus is a fairly defined, strue .. 
tureless area situated considerably nearer the base than the apex. There 
are 24 to 26 circuli, more widely spaced in the apical area. No complete 
radii, either in the apical or basal region, can be made out, but in plate II, 
fig. 3 there are indications of a few incomplete basal radii. The lateral 
sides may be parallel or convex but in spite of differences in shape, the 
characteristic features of the scale are fairly oonstant. The identity 
of the broken type specimen can thus be fully established with that of 
a fresh specimen. 

It may be noted that this scale differs markedly from that of H. 
ocellata not only in its pointed apioal region but also in the absence of 
any well marked radii, either apical or basal. It may here be recalled 
that Vinciguerra (1890) had proposed a separate genus Helgia for this 
speoies al~ng with his H. modesta and though Rora (1932) had merged 
it in the synonymy of H omalopte'fa, the structure of the scale would, 
at any rate, justify the separation of the two genera. 

Bomaloptera rupiqola (Prashad & Mukerji). 

(Plate II, fig. 4.) 
The scale of Homaloptera rupicola is slightly longer than broad with 

the lateral borders almost straight, and the basal and apical borders 
somewhat arched. The nucleus is well defined and -is situated in the 
basal half. There are about 28 circuli, more widely spaced in the apical 
region and more clearly marked in the lateral areas. The radii are also 
well marked, 12 in the apical region and 18 'in the basal region, besides 
a few incomplete ones at the sides. 

Thoug4 differing in shape, the gen~ral structural similarity of this 
scale with that of H. ocellata (PI. II, fig. 1) may be noticed. It may here 
be recalled that Prashad and Mukerji (1929) had established the genus 
Chopraia for this species which Hora (1932) ha:d merged in the synonymy 
of Homaloptera. The structure of the scale wou1djustify such a merger. 

Homaloptera smithi Hora. 

(Plate II, fig. 5.) 

The scale of Homaloptera smithi is five-sixth as broad as long with the 
lateral sides somewhat concave. The base· as well as th~ apex are slightly 
arched. 'rhe nuclear area commences at a distance of one-fifth of the 
total length from the base but its boundaries are nQt clearly defined. 
There are_ about 30 to 40 closely set circuli in the basal region but with 
the exception of about 13 outer circuli the others al"e interrupted at 
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various stages by the ill-defined nuclear area. There are 28 to 30 basal 
radii, of which 9 reach the nuclear area while the others are reduced in 
size as they proceed laterally. The apical radii are not well defined 
and in the scale figured here there are ahout 6 on one side and only 2 
On the other. 

Though this scale differs in specific characters from the scales of 
H. ocellata and H. rupicola, the general pattern is very similar. 

Homaloptera wassinki Bleeker. 

(Plate II, fig. 6.) 
The scale of Homaloptera wassinki is four-fifth as broad as long with 

the nuclear area situated at a distance of one-fifth of the length froni the 
base. The lateral sides are slightly concave while the basal and the 
apical regions are curved. The apical border is. broadly pointed. The 
circuli are very fine and closely packed in the basal region but only about 
15 outer ones encircle the apical region where they are very prominent 
and widely spaced. There are about 7 basal radii and the same number 
of incomplete radii in the apical region. 

In its general appearance, the scale is not unlike that of H. ocellata 
but the number of circuli as well as radii is fewer. 

Homaloptera amphisquamata Weber & de Beaufort. 

(Plate II, fig. 7.) 
The scale of Homaloptera amphisquamata is almost circular in outline 

but its nucleus is placed very close to the base. There are about 25 
circuli which are closely set in the basal region but are relatively widely 
spaced in the apical portion. There are about 12 radii in the basal and 
12 in the apical areas while a few incomplete ones are situated latel'ally 
also. 

Though, owing to the smallness of size, the shape has become circular 
instead of oval in this scale, the general pattern of the H. ocellata scale 
is still preserved. 

Jlomaloptera orthogoniata Vaillant. 

J(Plate II, fig. 8.) 
The scale of Homaloptera orthogoniata is very slightly longer than 

bread and is almost circular in appearance. The nuclear area is 
small and well defined; it commences at a distance of 2/5 ~f the length 
from the base. There are about 45 circuli, which are fine and cOlnpact 
in the bJ,sal rJgion and so mew hat more widely spaced in the a.pical 
region. The radii are absent from the basal a.nd the apical regions 
but a few incomplete ones (about 9 in number) are present at the sides. 
. As in H. amphisquamata, the general pattern of the H. ocellq,ta scale 
}3 mlintained in this scale though it has the circuli and the radii 
more diEQrganised,' . 



74 Records oj tke 1 rtdian M meum [VOL. XLVIII, 

Bomaloptera gymnogaster Bleeker. 

(Plate II, fig. 9.) 
'fhe scale of H omaloptera gymnogaster is only slightly longer than 

broad and is almost circular except that the sides are straight. The 
nuclear area which is fairly large and amorphous is almost central in 
position. There are about 13 circuli which are more widely spaced in 
the apical region. There are about 45 radii in all, of which about half 
the number is confined to the basal region and the others are distributed 
irr.egularly in the lateral areas. The radii of the apical area are incon
SpIOUOUS. 

This scale differs from all the scales described so far in the possession 
of a large, oval, nuclear area, otherwise the general pattern is more Qr 
less the same as in H. ocellata. 

Bomaloptera modigliaDii Perugia. 

(Plate II, fig. 10.) 
The scale of Homaloptera modiglianii is somewhat broader than long 

and has a large eccentric, oval, nuclear area. The circuli are confined 
to the peripheral region of the scale and are about 12 in number. As 
the nuclear area is considerably nearer the base than the apex, th~ circuli 
in the basal region are finer and mo:te compactly arranged. The radii 
are about 25 in number and are restricted to the base and the adjoining 
lateral areas; they are short and inconspicuous. 

The specific characters of this scale are that (i) it is bro~der than 
long, (ti) a large, oval, structureless nuclear area, (iii) smaller number of 
circuli and (iv) absence of radii to the apical and adjoining lateral areas. 

Bomaloptera weberi Hora. 

(Plate II, fig. 11.) 
The scale of Hornaloptera weberi is but very slightly longer than broad 

and, but for the conical apex, it is more or less circular in outline. The 
nuclear area is large but eccentric in position, being much nearer the 
base than the apex. In the basal region and at the sides, there are 
about 18 circuli but they are disorganised in the apical portion and can 
hardly be made out. The basal radii are short and conspicuous, and" 
about 25 in number. There are a few radii going to the apex and of 
these 8 to 10 can be made out. 

Both in regard to its conical shape and the form and extent of the 
nuclear area," this scale differs specifically from others described above. 

Homaloptera heterolepis 'Veber & de Beaufort. 

(Plate IT. fig. 12.) 
The scale of Homaloptera heterulepis is transversely oval in out)ine 

and is considerably broader than long; the length being four-fifth of the 
breadth. The nuclear area is well defined and is eccentric in position.; 
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it is nearer to the base than to the apex. There are 24 oirculi whioh are 
more completely arranged in the basal area but are more widely spaced 
la terally and in the apical region. There are 34 radii all round the Beale; 
being more numerous in the basal region and sparse in the lateral 
areas. 

This scale is specifically distinct from all other scales described above 
as it is much broader than long. 

BaIitora brucei Gray. 

(Plate III, fig. 1.) 

The scale of Balitora burcei has already been described and figured 
by Cockerell (1912) and Hora (1920) and there is very little further to 
be said about it here. It m~y, however, be noticed that the disorgani-
8ation of the nuclear area as already noticed in certain species of Homalop .. 
tera, such as H. gym~ogaster and H. modiglianii, is still further accentuated 
in Balitora, showing thereby the types of Homaloptera species that may 
have given rise to Balitora. 

Bautora maculata Gray. 

(Plate III, fig. 2.) 

The scale of Balitora rnaculata has already been described and figured 
by Hora (1920), but its general similarity in structure to the scales of 
Homaloptera gymnogaster may be noticed, though it is longer than broad. 

Balitora brucei burmanicus Hora. 

(Plate III, fig. 3.) 

The scale of Balitora brucei var. burmanicus was briefly referred to 
by Cookerell (1912) but not actually described by him in detail; it is 
of the generalised H omaloptera-type, almost as broad as long wit); a 
slightly arched base and conical apex. There is a well-defined nuclear 
area situated entirely in t~e lower half of the scale. There are about 
30 well marked circuli, compactly a;rranged in the lower portion and 
somewhat more widely spaced in the apical portion. Though there are 
26 radii in all) only 6 of them are complete while the others are either in 
small bits haphazardly aJranged. The basal radii are finer and more 
compactly arranged. 

The structure of the scale of B. b. burmanicus supports Hora's (1949) 
views that this, as well as B. b. melanosoma Rora and B. b. mysorensis 
Hora, narrow-headed and more Homaloptera-like forms of Balitora, 
are more primitive than the ,highly specialised members now found in 
the Assam Hills and the Eastern Himalayas1 zones of intense Himalayan 
movement~. 
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Bhavania australis (Jerdon). 

(=Bkavania annandalei Bora). 

(Plate III, fig. 4.) 
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-The scale of Bkavania annandalei was described by Hora (1920), 
but its resemblance to the generalised scales of Hornaloptera, particularly 
to that H. 'wassinkii, may be noticed here. In discussing the affinities 
of his genus, Bora (1920; 1932, p. 277) pointed out that Bltavania 
must have evolved from Homaloptera-like ancestors. The structure 
of the scale supports such a view. 

Sinohomaloptera kwangsiensis Fang. 

(Plate III, fig. 5.) 
The scale of Sinohomaloptera kwangsiensis described here differs 

considerably in structure from the keeled dorsal scales of three forms 
figured by'Fang (1931). Unfortunately, the specimen from which I 
took the scale is now missing from the collection so I am not in a 
position to explain this marked deviation in structure which may be 
due to the separate positions of the scales on the body. 

In the scale figured here, the nuclear area is small but we~l-defined. 
The circuli, about 42 in number, are well marked and there are indistinct 
indications of about 16 radii which are irregularly dist-ributed allover 
the scale. 

Though differing in form, the structural resemblance of this scaie 
to those of Homaloptera bilinea·ta with regard to the nuclear area, circulii 
and radii may be noted. 

Sinogastromyzon sp. 

(Plate 111, fig. 6.) 

The sculpture on the scale of Sinogastromyzon is very poorly develop .. 
ed but in general outline and the arrangement of circulii and radii 
recalls the scale-structure in several species of H omaloptera. The lower 
half of the scale is almost rectangular while the apical half is conical. 
The circulii, about 34 in number, can be made out with great difficulty, 
and the same is the nature of the 11 radii, except near the apex. 

Sinogastromyzon is the most highly evolved genus among the Hom~
lopterinae for life in torrential waters, and the structure of its scale 
seems to show the impress of the environment. 

Bemimyzon sinensis (Sauvage & Dabry). 

(Plate III, fig. 7.) 
'the soale of Hem·imyzon sinensis is almost rectangular, much broader 

than long. It is rounded at the two corners. The nucle,ar area· is 
e~centric and about 20 circulii can be lJlade out with great difficulty. 
The radii are not clear. 
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This is a renlarkable sC3Je and I alU unable to give its relationahip 
with the ot.her scales of the Homa.1opterinae. 

RELATIONSHIPS O~' THE HOMALOP1'ERIN4~" 

In the Stl bfa,luily Homalopterinae, H onlalopte1'a is 'undoubtedly 
a oentral genus which is represented by over 20 species distributed from 
Burma, Sia.m, l\ialay Peninsula, Sunlatra" Java and Borneo. It i$ 

. indeed remarkable that to the east. or "rest of this oentral axis, no ~pecies 
of H o'lnalopte1ta sensu stricto has so far been described though specialile4 
genera of the Homalopterinae occur on both sides, 

An examination of the species of If olnaloptera sho,vs great diver!J1t1 
in fornl alnong the nlelubers of t.his genus and attempts have been n·nde 
in the past to distinguish them generically, such as Helgia Vinciguerra., 
O/I,opraia Prashad and l\Iukherji, etc. ....\ causal glance at plate II, on 
which are given the scales of 11 species, ,,,ill show much diversity in scale 
structure. In fact, the sca.les differ so considerably that they can be 
ut.ilized for distinguishin~ species as the following synoptic key for the 
II' Rpecics \viI1 show':- · 

1. 'Vell marked conical area at the apex: radii abl'lent or 
a few inconspicuous basal radii II. bilineafa. 

'VeIl marked conical area at apex absent 2. 
2. Scale broader than long 

Scale longer than broad 

3. Length 4/5 of breadth; nuclear area small and well 
defined; conspicuous radii all round 

Length slightly shorter than width; nuclear area la.rgp ; 
basll.land lateral radii incollRpicuous 

4. Apical area oonical; radii inconspiouous 

Apical area crescentic; radii conspicuous 

5. N \l~leal' al~a large and ('entral; only basal radii COll

spicuously marked 
Nuclear area small and eccentric; both basal and apicnl 

radii well marked 

6. Scales almost circular 
Soales almost rectangular 

7. Conspicuous radii all round the sca.Ie 

Radii disorgani~ed .. 

8. 30 or more radii in the basalll"gion 
Less than 30 radii in the luuml region 

9. ~Iore than 15 basal radii 
Less than 10 basall'adii 

10. SLaie considerably longer than broad 
Scale slightly longer than hroad 

3. 
4. 

II. ltP-terolepi,. 

II. modigli.a1IU,. 

11. 'weberi. 
5. 

6· 
7. 
8. 

11. a tnp1tisquaw,u fa • 

11. O1'thogoniata. 
H. 81Tt"t1l.'l:. 

9. 
10. 

B. waasinld. 
H.ocdlata. 
H. "up'teola. 

If scale-structure can be regarded as of sufficient taxonomic vall!e 
it will be obvious that the genus 1101naloptel'a as constituted at present, 
is probably a heterogenous asselnblage of fornls. On the basis of the 
s~ale structure, different forms of HOinalopte·ra seenl to have given rise 
to various types of Homalopterine genera. For inst.a,nce, the scale of 
IJalitora br'llcei bur'lna'n~'cus is of the same type and pattern as that of 
.0. orthogonia,ta, ,vhile the highly evolved species of BaUtoJ'a have sCf.tl{'"s 

T4 
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in which a large part in the centre is disorganised and in this respect 
corresponds with the scales of H. gyntnogaster, H. modigUanii and H. 
webe1'i. The scales of J3ha,van1'a, are of the H. wassinki-type', The scales 
of Sh~oho'lnaloptel'a, is generally of the H. bilineata .. type, but without 
the apical cap, The scales of S1~n.ogastro'lnyzon and He1nirnyzon are of 
much more specialised type but their general HO'lnaloptel'a-like pattern 
is fairly obvious. 

From the above discussion, one is led to conclude that the diversified 
lornls of HOl1zaloptera evolved into different genera both to the east and 
west of their mai~ central range, so that the various genera become 

.independently evolved from the Homaloptera-like ancestors. 

Subfamily GASPBOMYZONINAB 

The scales of the following genera of the Gastromyzoninae have 
been studied and are described and figured here :-01'Ossost(YJna (two 
species), FOl'mosania (one species), Praefo1'mosania (one species) Para
p1'oto1nyzon (one species), P'I'otornyzon (one species), Beaufortia (two 
species), Pseudogastromyzon (one species), Gast1'omyzon (one species), 
Sewellia (one species), Parhomalopteta (one species) and Linparhoma
loptera (one species). According to Fang (1935), the members of the 
Gastromyzoninae can be readily divided into two groups-01'Ossostoma 
and allied genera in which the'giII-openings extend to the ventral surface, 
and Gast1'om,yzon and allied genera in which the gill-openings are restrict
ed to above the base of the pectol'al fins. The above listed genera can 
be grouped as under :-

IGroup 1. 

Pftt,efo r'1nosa.nia 

Formosania 
Orossot~toma 

Linpa1·h,ornalolJte1'a 
Pal'''o~nalopte'i'a 

Group 2. 

Pa1'ap1'otornyzon 
Protornyzon 
Beaujo'l'tia 
Gastrolltyzon 
Pseuilogast'J'om,yzon 
Sewellia 

It will be convenient to describe the members of the two groups 
sepa.rately and then discuss their affinities. 

GROUP I. 

Praeformosania pinchowensis Fa,ng. 

(Plate IV, fig. 4,) 

The scale of P'raefo-rmosania pinclzowensis is slightly longer than 
broad. There is a well-defined, small nuclear area which is situated 
J.lear the base. The circulii and radii are clear and wel1-defined. There 
a,re 32 circulii which are compactly arranged in the basal area and widely 
spaced in the apical region. There are 19 radii, of which 8 are complete. 
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Formosania lacustre (Steindachner). 

(Plate IV, fig. 3.) 

In general appearance, the scale of F onnosania lacustre is similar 
to that of Praefo1''1nosania pinchowensis, but differs from it in having 
a larger ill-defined nuclear area and inner circulii not very clear. The 
scale is oval in outline, being considerably longer than broad. The 
nuclear area is eccentric. There are 14 circulii and 38 radii, of 'v hich 
17 reach the nuclear area. 

Crossostoma fascicauda (Nichols). 

(Plate IV, fig. 1.) 
The scale of OJ"ossosiollza .fascicauda is similar to that of FOl'1lto~anilt 

lacustre except in so far as the circulii and radii are better defined. It 
is irregularly oval, being considerably longer than broad. The nuclear 
area is somewhat diffuse and eccentric. There are 19 circulii and 
27 radii, of which only 10 are complete. 

Crossostoma davidi Sauvage. 

(Plate IV, fig. 2.) 

The scale of OrOs808tonza llavicli is some,v hat broader than long and 
is more or less circular in appearance. The nuclear area is sll1all and 
wel- defined and is almost central in position. The circulii and radii 
are prominent; there are about 29 circulii and 36 radii. There are 8 
c?mplete radii and 10 very short ,vhile the others are of intermediate 
SIzes. 

Linparhomalop~era disparis (Lin.). 

(Plate IV, fig. 13.) 

Though smaller in size, the general structure of the ~calc of Linpa r
lto'lnaloptera dFispa,n~s agrees ,vith that of FOrlllOS(tn~·a, except t.hat the 
lateral and apical radii are not clearly defined or ure absent. The 
nuclear area is only slightly eccentric. There are about 25 circulii and 
26 radii. Only 10 radii are complete. The basal radii are more pro
minent. 

The structure of the scale of this species Indicates the close relation
ship bet,veen the genera Linpa1'hornaloptera and F01"'1ilOSan'ia,. 

Parhomaloptera microstoma (Boulenger). 

(Plate IV, fig. 12.) 
The scale of Pa'rho,naloptera 'Inicrostorna is irregularly circular in 

appearance, but with a large, eccentric nuclear area. There are about 
12 circulii and the same number of radii which are irregularly distri
buted. Only 7 radii are complete. 

L2 
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rrhis type of scale appears to ha,ve more affinities with the Or08sostoma
type of scale rather than to those of Praefor1nosania, Fot··rnosania and 
LinparltoJualoptera. The scale of CrossostOlll.a is lllore primitive and 
generalised Cobitid type while that of Parlto1fwloptera is somewhat 
retrogressive in structure. 

GROUP II. 

Papaprotomyzon multifasciatus Pellegrin & l·'ung. 

(Plate IV, fig. 5.) 

Though the scale of Paraprotornyzon 'n~ult,zfat;ciatus is as long as 
broad, it is asymetrical. The central ill-defined nuclear area is large 
and eccentric. There are 12 circulii in the peripheral region, more com ... 
pactly arranged in the basal area and more widely spaced in the apical 
area. There are about 28 radii spread out in all directions and all 
of them reach the nuclear area. 

In the Homalopterinae, it was noticed that disorganisation of the cen
tral zone was characteristic of tile species adapted to a torrential environ
ment. Using that as a criterion, it can be stated that Paraprotolnyzon is 
more speciaHzed than P'1"oton~yzon, and thus Pellegrin and Fang (1935) 
were correct in regarding their new genus more specialized than P'roto
myzon. 

Protomyzon whiteheadi (V a ilIa n t). 
(Plate IV, fig. 6.) 

The scale of Proto1nyzon whiteheadi is almost circular in outline with 
a small, well-defined central nucleus. The circulii and radii are well 
marked. There are about 29 circulii, concentric and equally spaced. 
The number of radii is 33; they are more numerous and conspicllous 
in the basal region. Almost all the radii are complete. 

The general structural similarity of this scale to that of C1'088ostOJna 
dav·idi may be noted. 

Beaufortia leveretti (Nichols & Pope). 

(Plate IV, fig. 7.) 
The scale of Beaujortia leverett'i is broadly ova.} in shape with an 

eccentric nuclear area. There are about 29 circulii and 17 railii, of which 
only 7 are complete. There are indications of the disorganisation of 
the scale . particularly in the apical region. 

Beaufortia pingi (l~ang). 

(Plate IV, fig. 8.) 

The scale of Beaufortia pi·ngi is quite different in shape and structure 
from that of B.leve·retti. It is rhomboidal in shape ,vith the apex circular 
and the base broadly pointed. The scale is longer than broad with the 
nuciear area situated slightly near the base. There are 27 circulii and 
23 radii, of which only 5 are complete. -
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GastromyZOli borneensis GUnther. 

(Plate IV, fig. 10.) 
The scale of Gastrolnyzon bornee'nsis was described by Cockerell as 

early as 1909. The sca.le figured here agrees fairly closely with his 
description. There are 37 circulii and the nuclear area is small and ,vell
defined. As many as 14 radii reach the nucleus. 

Pseudogastromyzon fasciatus (Sauvage). 

(Pla.te IV, fig. 9.) 

The scale of 1.J8e'lldogastrolnyzon fascialus is elliptical in Rhape with 
its width considerably greater t.han its length. The disorga.nise.d nuclear 
area is large and eccentric. There are about 6 to 8 circulii, broad and 
wavy in the lateral and apical regions and compactly arranged in the 
basal region. There are about 47 radii, shorter and mO,re numerous 
in the basal region. 

This scale sho\\~s structural resenlblance to that of Paraprotornyzon, 
but is nl0re disorganised and is provided with lateral w"ings. 

Sewellia lineolata (Cuv. & VaL). 

(Plate IV, fig. 11.) 

The scale of Se'u'eUia lin eo lata is longer than broad with a slightly 
convex base, vertical sides and a rounded conical apex. The nuclear 
area is small, eccentric and well-defined. The' radii and circulii are 
prolllinently Dlarked. There are about 26 circulii, 22 radii in the basal 
region and 11 radii in the apical region. Of these, only 14 ra.dii are 
complete. 

Though Sewell£a is a highly specialised HODlalopterid genus, the 
structure of its scale is of the more primitive and generalized type. 

INTER-RELATIONSHIPS OF THE GASTROMYZONINA'E. 

A.ccording to Fang (1935), the Gastromyzoninae can be readily 
grouped into t\VO associations according to the natul'e of their gill
openings; the C)'ossosto1na-association, in which the gill-openings are 
in front of t.he pectoral fins and extend to the ventral surface for a short 
distance and the Gast'toJnyzon·association, in which the, ,gill-openings 
are resbricted to above the bases of the pectoral fins "rhich extend in 
front of the position of these openings. The first group comprises 
Al~nallda Hora, Pa1'/tOltlaloptera Vaillant, LinparltoHtalopfc1·U. Fang, 
Van'lnannen-ia Rora, Ptaefo'1"Inosania Fang, F01'11l0Sania Oshima and 
Crossosto'lna Sauvage. The second group cOlnl)rises Pa'fap'l"ot01l'tyzon 
Pellegrin & Fang, Seu'ellia. ~ora, Pseudogast'l'o1nyzon Nichols, Bea'llJO'ltl~a 
Hora, p.,otornyzon Hora, N eogastrolnyzon Popta and Gastrolltyzon Gunther. 

The, structure of the scale sho,vs th'at the members of the first grotlp 
studied here can be divided further into two groups. Prae!ornzosaniq, 
For'lnosania and Linparhonlaloptera, in which the scale is longer than 
broad, the nuclear area is well-marked and eccentric, the circulii and 



82 Records of tIle Indian M useu'In [VOL. XL VII1. 

radii are conspicuous and fully formed and the shape is more or \eSI' 

oval, forming a fairly homogenous assemblage of forms. The scales of 
Orossostol1la and Parllomaloptera are circular; that of the former genus 
is fully sculptured and generalised while that of the latter is somewhat 
disorganised and, thel'efore, more specialized. The geographical 
distribution of the two genera would also indicate their distant 
relationship and independent specialisation after isolation. 

In the group with restricted gill-openings, we have several lines of 
specializations. For example, the two Born~n genera, P·rotomyzon 
and Gast'ro1)~yzon have scales in "rhich the circuliiare fine and nUlnerous 
and the radii fairly well-marked. Corresponding to t}le high degree of 
specialization attained by Gastrontyzon as compared with P'rotomyzon, 
the scales differ markedly in shape, position of· the nuclear area, etc. 
The scales of Paraproto))~yzon and Pseudogast·rontyzon though differing 
in shape, possess a general structuI'al similarity in so far as the nuclear 
area is l~rge and disorganised and the circulii in the. lateral and apical 
regions form broad wavy bands. Pa'taprotomyzon scale would seem 
to be more ancestral than the Pseudogastrornyzon scale. The 
scales of the two species of Beaufortia differ from each other and from 
other scales in several important features but it is difficult to say any
thing at this stage about the affinities of this genus. The scales of 
8ewellia are of the generalized nature and woulq. seem to indicate its 
evolution froln a primitive stock independently. 

From the data presented here, it "w'ould appear that more detailed 
comparative study of the scales from different regions of the body 
may reveal firm evolll:tionary trends in these specialised fishes and it is 
likely that the inter-relationship of the various genera may become 
clear. 

PHYLOGEN~'fIC SIGNl.IHCANCE OF THE HOl\lALOP'l'ERID SCALES, 

Though the structures of the scales described here have proved help· 
ful in understanding the probable affinities of the various genera within 
each subfamily, without a comprehensive knowledge of the Cobitid 
and Cyprinid scales, it is difficult to elucidate their precise systematic 
position. A comparison of the plates depicting the scales in the two 
~ubfamilies ,vill show that they do differ as a lot from each other but it 
is difficult at this stage to tabulate the differences or to define them more 
precisely. The Gastl'omy~oninae scales are in general of the Cobitid 
type whereas the Homalopterinae scales a.re of the Cyprinid type. 
Since the Cobitidae and the Cyprinidae are closely related families, some 
genera of both have" generalized scales. Cockerell (1909), who regarded 
Cobitid, Homalopterid and Cyprinid fishes as belonging to one family, 
considered the Homalopterid scales of Gast'fo'lnyzon and Balitora as 
" of essentially the same type" as the scales of the Cobitid fishes are 
more or less degenerate, but hardJy specialized. They appeared to him 
to represent the earlier type of Cyprinoid scale in- a weak form and, 
according to him, are comparable to certain scales of various genera 
9f true Cyprinidae. Much beyond that cannot be said even now. 
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EXPLANATION OF PLATE II. 

'Scales of H01naloplera van Hass. 

FIG. l.--Scale of HOlnaloptera ocellata van der Hoeven X 25!. 
FIOS. 2. and 3.-Scales of H om.aloptel'a 1.Jilineata Blyth X 56. 

FIG. 4.-Scale of H olnaloptera rupicola. (Prashad and l\fukerj i) X 44. 

FIG. 5.-Scale of H olnaloptera Sln1'tlti Hora)( 25*. 

FIG. 6.-Scale of H01l1aloptera 'wass1:nk£ Bleeker X 50. 

FIG. 7.-Scale of HO'inaloptera a'inp}t1'squall~atlt "reber & de BeaufortX80. 

FIG. 8.-Scale of H onzaloptera orthogoniata Vaillant X 36-}. 
FIG. 9.-Scale of II ()')naloptera gy1}~nogaster Eleeker X 36i-. 

FIG. lO.-·-Scale of llomaloptera fJtodl:g1·iani·i Pel'ugia X 44. 

FIG. ll.--Scale of H o1naloptera 'ivebeti Rota X 36g-. 
FIG. 12.-Scale of HOJnaloptera heterolepis 'Veber & de Beaufol'tx 56, 
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EXPIJANATION OF PLATE III 

Scales of the Homalopterinae. 

FIG. I.-Scale of Balitora brucei Gray X 32. 
FIG. 2.---Scale of Balit01·a '1naculata Gray X 32. 

FIG. 3.-Scale of Balito1"a brucei bur'manicus Hora X 46. 
FIG. 4.--Scale of Bhava,nia aust-ralis (Jerdon) X 70. 

FIG. 5.-Scale of Sl:nhomalopte·ra kwangsiensis Fang X 46. 

Fn;:.. 6.-Scale of Si·n.ogastromyzon sp. X 33. 
FIG. 7.-Scale of H em'itnyzon sl:nensis (Sauvage &; Dal)ry))I 55. 
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EXPl,AN.A'l'ION O{i~ PLATE IV. 

Scales of the Gastl'omyzoninae. 

FIG. I.-·Scale of C-rossostorna jascicauda. (Nichols) X 56!_ 
FIG. 2.-Scale of Orossostoma davidi . Sauvage X 56!. 
FIG" 3.-Scale of Formosania lacustre (Steilldachner) X 36t

FIG. 4.-Scale of Praefor1nosania pincltowensis Fang X 56. 
FIG. 5.-Scale of Paraprotomyzon multifasciatus Pellegrin & Fang X 6:lt. 
FIG. 6.-Scale of Protomyzon wh-itelteadi (Vaillant) X 56. 
FIG. 7.-Scale of Beaufortia lere·retti (Nichols & Pope) X ~O. 

FIG. 8.-St!ale of Beaufort·ia pingi (Fang.) X 50. 

FIG. 9.-Scale of Pseudogastrornyzon fasc1~atus (Sauvage) X 36!_ 

FIG. IO.-Scale of Gastro1nyzon borneensis Gunther X 25*. 
FIG. II.-Scale of Sewellia lineolata (Cuv. & Val) X 36!_ 

FIG. 12.-Scale of Parhonw,loptera tnicrostoma (Boulenger) X l06!. 
FIG. 13.-Scales TAnparhomaloptera dispa'J'is (Lin.) X 56t,. 
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A NOTE ON THE SYSTEMATIC POSITION OF THE GENUS 
GLANlOPSIS BOULENGER (FISHES: CYRINOIDEA). 

By 8UND~R LAL floRA, D, Se., F R. S. E., C. M. Z. S., F R. A. S. B" 
F. N, I., Dl:rector, and 1(. c. JAYAB1\.~, B. Sc.~ 4.s..sistant, Z.oological 
Survey of India, Indian Muse'uln, Oalcutta. 

Though the genus Glan'l:opsis Boulenger has generally been included 
in the fainily Homalopteridae, HOl'a1 expressed doubts about its syste ... 
matic position and Jegarded it a Cobitid rather than a . Homalopterid. 
fish.. He based his conclusions on an external examination ~f the only 
t\VQ' knO\Vll specinlens of the Inonotypic genus in the British Museum. 
During his recent visit to the U. S. A.J in the Museum of Comparative. 
Zoology at Harvard College, Cambridge l\iass., Hora found a large collec
tion of fishes luade by Mr. J. A. Griswold from Mount I{ina Balu, Borneo~ 
Seyeral hundred specinlens from this collection had been correctly 
identified as G. llanitsch1~ Bigr. and placed in the collection anlong the 
Homalopteridae. Through the kindness of Dr. William C. Schroeder, 
a large number of specimens have now become available for study at 
Calcutta and an opportunity has, therefore, been taken not only to 
discuss the sy~tematic position of the genus but also to redescribe the 
species from abundant material with some details of internal structures. 

GJaniopsis hanitschi Boulenger. . 
1899. Glaniopsis nanitschi, Boulenger, Ann. Mag. Nat. Hist. (7), IV, p. 228. 
1900. Glaniopsi8 hanz:t8cki, Hanitsoh, Journ. Strtl,its Branch Boy. A8. Soc· 

No. 34, p. 75, pI. ii, figs. 2, 2a. 
1916. Glan,ioplJ-is Itanitsc1ti, \Veber & de Beaufort, Fisk. Ado .. .AUlltral. Archipel. 

III, p. 5. 
1932. GlaniOp8is kanitschi, Hora, Jlem. Ind. Mus. XlI, Jt. 268 (foot-note). 

D. 2/6-7 ; .A .. 1/6; P. 1/8-11 ; V 1/7-8; C. 16-17 
In its general facies, Glaniopsis han/tscli.i is a i,r eiliachilus-like

loach with a broad head and slightly depressed body. The dorsu.l and 
the ventral profiles are abnost horizontal or slightly arched. The head 
is short and broa.d; it is scarcely longer than broad. The length of the 
head is cont.ained from 5·0 to 5·75 times in the totallengt.h. The head 
is greatly depressed and srnooth; the snout is broad and rounded. 
The eyes are slnall and dorso-Iateral in position; they are in the luiddle 
of the head and are non-visible from be]ow. They are contained 5 to 8 
times in the length of ·the head, 2 to 4 tim~s in the snout and 2 to 3 
diameters apart. The nostrils are nearer to the eye than to the tip of 
tlte snout ·and are sepaifatod by ,veIl-developed Basai ba.rbel~. The 
m.<9uth is arched and its gape is equal to half the width of the head; 
it itJ sit:Q.a,ted ilightly behind the tip of the snout on the ventral surface 

i. Hora., 8. L. Mem. Ind. M'll8. XII, pp. 267, 268 (1932). 

( ·85 ) 
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and is bordered by thick, fleshy lips. The lips ar~~ continuous at the 
angles of the mouth, but the lower labial fold is broadly interrupted in 
the mi:ddle. There is a deep groove round the C9rneTS of the mouth 
a.nd there are two 'barbels on each side at this place. Besides, there 
are t.he usual maxillary and outer mandibular barbels. The inner 
~dge of the labial fold of each side is also produced into a short barbel. 
The 'upper jaw is bea.k-like with a correspondihg depression in the lower 
jaw. The gin-openings extend to the ventral surface for a consider
able distance, the isthmus being, equal to half the leng.th of the head. 

'TEXT-PIG. l.-Ventral surface of head and bod:)' ofGlaniop8u haniuchi Boulenger;.X3l. 

The origin of the dorsal fin is usually slightly behind that of the 
pelvics and is nearer to t~e base. of the caudal fin than to the tip of the 
snout; its longest ray IS consIderably shorter than the head. The 
peotoral fins are horizontally placed and are provided witll muscular 
b&ses; they are as long as the head and possess only one undivided 
ray each. The first five rays are covered with adhesive Kkin pads on 
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their ventral surfaces, ,vhile the remaining eight rays are progressively 
more an~ more directed up,vards so a.s to pump out ,vater entering 
tOn the ventral surface, a feature very characteristic 'of the Gastromy
.zonid and Homalopterid fishes. The l)ectorals are separated from 
the pelvics by a considerable distance-almost half- their own length. 
The pelvics are also horizontally placed with their posterior basal margins 
approaching each other. There is no free appendage in the axil of the 
pelvic fins. They are separated from the anal fin by a distance equal 
to their own length. The anal opening is situated at the tip of a papilla
like gro,v'th which lies in a depression in front of the commence:ment, of 
,the anal fin. The anal fin misses the base of the caudal fin. The least 
.eight"of the caudal peduncle is almost equal to its length. The caudal 
un. is almost as long as the head, with the free posterior margin lunate; 
the upper portion is slightly longer than the lower. 

f». 

b. 

- """ ..... 

------- -

TEXT.FIG.2.-Air-bladder, scale and pharY'ngeal teeth of Glanio1)s'is llanitschi Boulen
ger. a .• Scale from below the dorsal fin : X 11 b; Air-bladder: X 11 c ; Pha,ryngeal bone 
a.d teeth: X 22. 

The body is loach-HJ{e; its depth is contained fronl 7 to 8·5 tiInes 
in the total length. The body is covered with small scales, except on 
the ventral surface as far as t.he origin of the anal fin. The lateral line 
is complete . 

. A. scale from belo\v the lateral line is oval and lnarked ,vit,h cons
picuous circuli and radii. rrhe nucleus is eccentric, being situated 
B.earer the base than the apex. There are nine, ,vell-spaced circuli, 
and 25 radii all round the scale. The circu Ii and the radii forlll a beautiful 
basket-\vork. In their structure, the &cales deviat.e but lit.t.le frolu the 
Cobitid type. 
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In spirit specilnens, the dorsal surface is olivaoeous brown; marked 
with transverse d~rk brown bands, spots or interrupted banqs. Head 
is dark olive above. The ventral surface is whitish. Tha dorial and 
the caudal fillS are greyish; the latter is provided with a blaokish baBe. 
There is a dark mark in t.he axil of the pelvic fin. The other fins are 
olivt),ceolJs, some'y.hat lighter below. 

The air-bladder is bilobed and the t\\"O lobes are connected .by a 
transverse tu be. All the stJ~uctures are enclosed by bone. I t is of 
the type usually found in N e1nacllilus and other hill-stream Cobitid 
fishes. 

Syste1nat1'c Pos'l:l1'on .-In its general form and structure, Glaru'Dpsf's 
differs littl~ from N ern a ckilus and allied Cobitid genera, hut in its greatly 
depressed head and anteriof part of body, and the division of the pecto:r~tl 
fin into an adhesive outer pOFtion and a vibrating inner portion, it 
shows a.n advance over the Cobitidae and approaches the Gastromy
zoninae. Gl(tniopsis could thus be considered as a less specialised genus 
in the Gastl'omyzol1id group of fishes. 

1'able of meaSU1'etnenis ~n rnilUmeters. 

Sta,lldard length 

Length of head 

Heigbt of head at occiput 

'Vidth of head 

Length of snout 

Diameter of eye 

Interobital ',vidth •. 

Depth of body 

97 86 83 74 70 69 63 59 53 45 42 33 

18 16 16 15 12 12 12 11 11 9 8 6 

9 8 9 6 667 5 6 543 

16 13 13 12 II 10 10 8 8 7 6 5 

9 7 7 5 5 5 5 4 533 3 

2 2 222 2 3 221 1 1 

7 S 7 5 5 5 5 454 4 Z 

. . 11 10 to 10 10 10 10 8 7 6 5 4-

Length of caudal peduncle 4 3 4 2 2 3 2 2 2 3 2 1 

Least b{\ight of caudal peduncle 9 8 9 7 7 6 7 5 5 5 4 3 

l .. ongest ray of dOl'sal fin 

J"ength of pectora 1 fin 

IJength of pelvic fin 

Longest ray of anal fin 

Length of base of anal fill 

16 14 18 12 12 11 II 10 9 8 7 6 

17 15 15 12 14 12 11, II 10 9 7 5 

15 13 11 10 11 10 9 8 8 7 6 ~ 

14 II 11 10 9 9 S 9 7 6 5 ~ 

•• 6 4 () 4 ... 4 4 :t 3 3 2 



NOTES ON SOME INDIAN POTAMONID CRABS (CRUSTACEA; 
DECAPODA). 

By G. RAMAKRISHNA, B.Sc. (Hans.), Assistant, Zoological Survey of Indi.a, 
. Calcutta. 

This short note deals with certain features, hitherto overlooked, in 
some species of Indian freshwater crabs. Some new records have also 
been added, and the burrowing habits of Potamon (Acanthotelphusa) 
martensi Woodmason have been described. 

I am grateful to Dr. S. J.J. Rora, Director, Zoological Survey of India, 
for suggesting this problem for study, to Dr. B. N. Chopra, Deputy 
Fisheries Development Adviser to· the Government of India, Ministry 
of Agriculture, for valuable suggestions, and to Mr. K. K. Tiwari, 
Zoologist, Zoological Survey of India: for general help and checking 
the manuscript. 

Paratelphusa (Barytelphusa) jacquemontii Rathbun. 

1910. Paratelphusa (Barytelphusa) jacquemontii, Alcock, Oat. Ind. Dec. Orust. 
pt. i, fasc. ii, pp. 79-82, pl. xii, fig. 55. . 

Alcock stated that" In the abdomen of the adult male the length 
of the 6th segment is equal to its greatest breadtij., the segment being 
squarish with the sides sliBhtly concave; the length of the 7th segment 
exceeds its greatest breadth." I have, however, found that in a majority 
of cases the length of sixth abdominal segment of an adult male is some
what shorter than its greatest breadth, and the length of the seventh 
segment equals its greatest breadth. The table of measurements (in 
millimeters) of twenty one adult males from various localities, given o~ 
page 90 clearly indicates this feature. 

The following are the additional records of the distribution of this . 
speCIes :-

Regd. No. 

C 2656/1 
C 2903/1 

C 2904/1 

C 2905/1 
C 2619/1 
C 2604jl 

Locality. Collector and Date of Collection. 

Dwaraka, Kathiawar. . • S. P. Agarkar. 9-3·194:8. 
Kudranaif\ midway between Kudra 

dam and Abu cart l"oad (Rajpu-
tana) . . . . . • K. S. Pradhan. 16·12 .. 1912. 

River Soorpur, 3 miles from Dungar-
pur town, Rajplftana .• B. N. Chopra & M. L. Rc-onwal. 

26-10-1941. 
Mirzapur, U. P. .. .• T. N. V. Nair. 12-12-1946. 
River Jumna, Allahabad, U. P. A. D. Imms. 1-3-1911. 
Chilka Lake, Orissa •• . . N. Annandale. 23-11.19-13. 

Paratelphusa (Liotelphusa) au!trina Alcock. 

1910. Paratelphusa (Liotelphusa) austrina, Alcock, Oat. Ind. Dec. Oru,st., 
pt. i~ fasc. ii, p. 112, pI. Viii, fig. 29. 
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Reg. No. 

3561/34 

C.2602/1 

C.2602/1 

C.2610/1 

C.2610/1 

C.2610/1 

4113/4 

. , 
4109/4 

C.2654/1 

0.2654/1 

.. 

.. 

e.2655/1 

0.2645/1 

4034/4 

5452/10 

5451/10 

6417/3 

6902/3 

0.260g/1 

Measurements in millimeters of 21 male specimens of Paratelphusa (Barytelphusa) jacquemonti Rathbun. 

Carapace. Abdomen 6th segment. Abdomen 7th segment. 

Locality. Donor. 
Length, Greatest Depth. Length. Greatest Length. GrMtest 

breadth. breadth. breadth. 

Cali cut, S. India · . · , G, Hadfield ,. 3S'S 52'95 21'6 7·65 9·S 7,4 7'4 

Bhawani river Nilglry hUls .. Dr, Annandale ,. 34'4 47'1 lS'8 7'05 8·8 6'9 6'9 

Ditto .. · . Ditto ., 29'S 40'1 16'0 5'9 7·2 6·1 6'0 , 
Bhawanl river NUgiris slope .. Dr. Annandale .. 31'5 42'2 17·S 6'S S·l 6,6 6'6 

Ditto .. · . Ditto . . 19'1 25·2 10'1 4·1 5·0 3'9 8'9 

DItto · . ,. Ditto ., 24'0 81·4 12'2 4'S 5,9 5'2 5'2 , 
Upper Godavari ,. .. Dr. Gaffrey .. . . 50'5 69,0 28'25 9'9 10,25 9·6 9'6 

Eastern Ghats, .. · . H. S. Pruthl , . 27'6 37,4 13'9 5·S 7·2 5-4 5'4 

Nasik .. · . Cap. Houghton .. 6S'3 99'2 42'6 1.3., 15'8 13·7 12'2 

Kurki river .. · . R. P. Moltins ,. 27'9 37'0 14'6 6'0 6,6 5·2 5·2 

Ditto ,. ,. Ditto · . 32'1 43,45 17·S 7'0 7'S 600 6'0 

Khandla, Bombay ., B.N.H.S •.• .. 31'5 43'6 17'0 j·O 7'5 8'3 6'3 

In r~k pools below great-Bead Drs. Prashad and H. S. 23'2 30,2 12'6 0'1 6'1 0·0 5·0 
wat rs, BeJgaum Dt. Rao. 

Dindori, Mandla Dt. (C. P.) .. Dr, B. N. Chopra .. 46'3 65'S 26·S g·S 11'6 9'5 8'9 

Dangarh (Rewa St.) 2800 feet · , H. S. Pruthl · . 21'5 28'6 11'1 5'00 5'6 4·5 4'5 

Bardwar, (U. P.) .. 00 F.Day .. .. 19'5 25'2 10·2 ,·S 5'6 4·0 4'0 

Manbhum, Bihar .. · . K. Hallowes · . 22'6 30'OS 11'9 4'65 5'S 4·5 4·5 

Manbhum, Bihar · . · . K. Hallowes .. 20'02 26'S 11'2 4'2 5·2 4'25 4'25 

Parashnath hllIs ., .. F. Stollczka · . 26·S 36'45 14'6 8'1 6·7 5·7 0·7 

Birbhum .. .. Mus. Collector · . 21'7 2S·45 10·4 4·25 5'6 4·25 4·25 

Purnagarb .. · . J. TaJior . . .. 31'2 41·S 16'S5 6'2 S'2 6·2 6'2 

{O 
o 
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Alcock described this species from a single male specimen from South 
lndia. Since then, it has not been reported fro~ anywhere else. I refer 
four examples from Peradeniya (Ceylon), (Reg. No. C 6822-25/10), to 
this species. One of the specimens which, apparently is, an adult male, 
yields the following measurements :-

Length 
Greatest breadth 
Depth 
Front-length 

Oarapace. 

Abdomen. 

6th segment. 

7th segment. 

{

Length •. 

Greatest breadth 

{

Length .. 

Greatest breadth 

•. 14·7 mm. 
.• 19·6 mm. 

9·4 mm. 
5·6 mm. 

2·9 mm. 

2·9 mm. 

2·9 mm. 

2·45 mm. 

Front is less than one third the greatest breadth of the carapace. 
Chelipeds are unequal in both sexes, more so in the males. Under surface 
of merus is rugulose, but the carapace and hand are smooth. Inner 
angle of carpus possesses a blunt spine. In the larger cheliped fingers 
are shorter than hand. Fixed finger is slightly broadened, and the 
dactylus is arched so that the fingers gape a good deal, when the tips 
are apposed. The teeth are not very large. Four teeth on the fixed 
finger, and two on the dactylus can be distinctly made out. 

Abdomen of the adult male is triangular, with last three segments 
narrow. The sixth abdominal segment has paranel sides and is as long 
as its proximal breadth. Seventh segment is tongue-shaped and longer 
than its maximum breadth. 

Potamon (Acanthotelphusa) feae de lV} an. 

1910. Potamon (Acanthotelphu8a) jeae, Alcock, Oat. Ind. Dec. Oru8t., pt. 
fasc. ii, p. 66, pI. xi, fig. 51. 

One adult male from the river Mainimukh, Chittagong Hill tracts, 
(East Pakistan), (Reg. No. C. 2906/1) whic~ is referable to this species, 
differs from the description in certain features which are described 
below:-

The antero-Iateral borders of the carapace are carved out into three 
teeth, exclusive of the orbital tooth. They are blunt and hence· not 
clearly marked. The carapace is more convex, specially the gastric 
region. The corrugations on the surface of the carapace are well pro
nounced, more so the transverse corrugations of the epibranchial region. 
Front_is broader, more defiexed, and broadly bilobed. Its edges are 
rugose and appear beaded to the naked eye. Cervical groove can only 
be traced in the posterior mesogastric region, where it iR slightly deep. 
The spine on the inner angle of carpus of the cheJipeds is blunt and very 
short. 

N2 
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This species was first described by de Manl from Upper Irrawadi, 
Burma. Later, Alcock, reported it from Suddea, hill stream near 
Harmotti and Dafia hills ip Assam.. The specimens at my disposal are 
from these localities-Teesta valley, Girish river and Bengal duars 
Terai, which extends the range of distribution of this species westwards 
along the Eastern Himalayan region. 

Potamon (Acanthotelphusa) martensi W ood.mason. 
1910. Potamon (Acantkotelpk'U8a) martensi,' Alcock, Oat. Ind. Dec. Oru8t., 

pt., i, fase., ii, p. 68, pl. xi, fig. 52. . 

This species had so far been' recorded from Bengal, Bihar and Uttar 
Pradesh (U. P.). Among the examples preserved in the Zoological 
Survey of India, there are several specimens from Danster-Wah, a canal 
in Larkhana District, Sindh, (Reg. No. C 2911/1), which can be referred to 
this species and thus extending its range of distribution to the west for a 
considerable distance. 

Extensive observations were made on the burrowing habits of this 
species at Banaras, where it was found in abundance along the right 
bank of the Varun~ river. 

The burrows were situated right from the water level up to a distance 
of 40 to 50 feet away from water. They were surrounded by pellets of 
mud heaped up, so as to give an appearance of a small mound varying 
in height from 2 to 5 inches. Mc Cann2 has given an account of such 
mounds, (he calls them castles), ranging in height from 2 to 8 inches, 
with referell~e to one of the common land crabs of Salsette Islands, 
Paratelphusa (BalJ"ytelphusa) guerini 1\1. Edw. 

The burrows were of various depths, ranging from 6 inches to a 
maximum of al feet. They were sla,nting and not vertical and suffi. .. 
ciently broad to allow the sideway movements of the crab. Another 
interesting feature is that these burrows were 6 to 7 inches in depth near 
the edge of the_~ater, but they became gradually deeper at distances 
away from the water level. It is no doubt, in search of wet soil, as such 
a habitat is quite essential for purposes of respiration. I wish to mention 
here Hora's3 account about two species of crabs, Va'tuna literata (Fabr.) 
and Sesarma tetragonum (Fabr.), living in burrows at great depths ranging 
from 4 to 8 feet. 

Usually only one crab was found in each of these burrows. The 
burrows were never, inter-connected as was noticed by 'Vagle4 in the 
case of some land crabs from western India. 

These mounr]s ,vere noticed during the winter months only, i.e., 
bet\veen Novemper and ,T1loDuary. 

1 de Man, J. G., Ann. Mus. Genoa, (2) XIX, p. 393 (1898). 

2 Me Cann, C., Jour. BO'TYItbay, Nat. Hi8t. Soc. XXXIX~pp. 5~1-542 (1937). 
S Hora, S. L., Proc. Zool. Soc. London, pp. 881·884 (1933} • 
.. Wagle, P. V., Dept. Agric. Bombay, Bull. No. 118, p. 20 1924). 



CONTRIBUTIONS TO THE FAUNA OF THE MANIPUR STATE, 
ASSAM. 

PART IV. REPTILIA. 

By M. N. ACHARJI, M.Sc., Assistant Zoologist, and Miss M. B. KRIPALANI, 
M .Sc., Assistant, ZooZog1:cal Survey of l ndia, Indian M meum, 
Oalcutta. 

I. INTRODUCTION. 

In 1945, during the World War II, Dr. M. L. Roonwall was appointed 
Mammalogist to the " Field Typhus Research Team " and for the gr.eater 
part of his time was stationed in Manipur (Assam). During the tenure 
of his field service, he conducted an intensive faunastic auxvey of the 
area in connection with " Tsutsugamushi dis8&se {Scrub Typhus}" and 
coneeted various types of animals. Some of the scientific reports2 
on the collection have already been published while another is awaiting 
publication. 

Twenty seven examples of Reptilia3 were collected. They were 
critically examined and notes on them are recorded here. 

The collection comprIsed 13 species and subspecies.as follows :-

8erpentes: Typhlopidae 1, Anilidae 1, Coluoridae 6, Elapidae 1, 
Viperidae 1. 

Sauria : Agamidae 2, Scincidae 1. 

Though the herpetology of Assam is fairly well known and scientific re
ports were published by Wall4 and othel's, the reptilian fauna of Manipur 
has received very little attention so far. In 1005 Allen5 remarked that 
in Manipur, Cobras or any other kind of poisonous snakes are seldom met 
with but non-poisonous snakes are not uncommon. 

Annandale6 , while writing the report on the" Aquatic and i\.mphihi
ous mollusca of Manipur," agreed with A.lIen and noted tha t " Frogs 
and toads are not abundant. We saw no kind of water tortoise." 

In the collection brought by Dr. Roonwal, there are two specimens of 
a rare species of snake, Opheodryas doriae, which was recorded from 
Manipur (Assam) by R. D. Oldham. Since then, it has not been collected 
from that area. 

1 Lately Major, 15th Punjab Regiment, Indian Land Force. 
2 Roonwa,l, M. L., Trans. Nat. In8t. Science III, No.2, pp. 67-122 ,(HJ49~ ; Bee. 1M. 

MU8., XLVI, pp. 123-126 (l949a) ; Roonwal, M. L. & Nath, B., ibid. XLVI" pp. 1,27·182 
(1949a) ; a.nd Roonwal, M. L., Bee. Ind. MU8. XLVII, pp. 1·64 (19 ) (in the press"). 

a It has been stated by Roonwal (loc. cit., p. 68, HU9), that" In the TransmissiGll of 
scrub typhus" reptiles (Lizards, snakes) playa very important role as a ~, lte6er~oj.r of 
infection" (normal or primary host). 

4 Wa,ll, F., JO'lltrn. Bombay Nat. Bi8t. Soc. XVII, pp . .312-337 (1937). 
5 Allen, B. C., A8aam District Gazetier IX, p. 10 00(5). 
o Annandale, N., Bee. Ind. MU8. XXII, p. 537 (1924). 
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All the specimens, with the exception of two snakes obtained by 
Major S. L. Kalra, were collected by Dr. Roonwal. The entire collection 
has now been incorporated in the general named collection of the Zoologi
cal Survey of India. 

We wish to express here our indebtedness to Dr. M. L. Roonwal 
for affording us an opportunity to examine and report on this interesting 
ma terial. We are grateful to Dr. S. L. Hora, Director, Zoological Survey 
of India, for kindly going through the manuscript and offering helpful 
suggestions. 

The following species are represented in the collection :-

Snakes. 

Pamily TYPBLOPID.& 
TyphZops d. diardi (Schlegel). 

4: Specimens. 
ANILIDAE 

Oylinilrophi& rufus burmanus 
Smith. 
1 Speoimen. 

COLUBBIDAE 
Elapke radiata (Schlegel). 

1 Specimen. 
Ptyas korr08 (Sohlegel). 

1 Specimen. 
Opkeodryas doriae (Boulgr.). 

2 Specimens. 
NatTix p. pi8cator (Schneider). 

1 Speoimen. 
N atrix 8tOlata (Linn.) 

3 Specimens. 
ELAPIDAE. r 

Naja n. Kaouthia Lesson. 
2 Specimens. 

VIPERIDAE. 
Vipera r. TU88elli (Shaw). 

1 Specimen. 

Lizards. 

Family _t\.GAMIDAE 
Galotes mystaceu8 (Dum. & 

Bibr.). 
7 Specimens. 

Galotes ver8icolor (Daudin). 
1 Specimen. 

SCINCIDAE. 
Lygosoma maculatum (Dum. 

& Bibr.). 
2 Speoimens. 

II. SYSTEMATIC ACCOUNT. 

Typhlops diardi (Schlegel). 

(Diard's Blind Snake.) 

1943. Typhlop8 diaTdi, Smith, Fauna. Brit. India (Rept. & Amph.), III, p. 51. 

Material.---(i) 2 Specimens collected on 1st and lOth August 1945, 
from the following localities :-" Typhus Lab. premises, 10 miles from 
Imphal'on Dimapur Road" Manipur, crt. 3,000 ft., and another" found 
in open ground, 8 miles from lmphal town" ca. 2,570 ft. (Z.S.I. Register 
Nos. 20498 & 20499). 

(ii) 2 specimens collected on 1st and 4th September 1945, from 
the" Army Camp", (Z.S.l. Register Nos. 20496, 20497). 

Lepidosis.-4 adults (unsexed total length 290-330 mm.) have 26 
cales in the midbody. 
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In the" Indian Museum" collection, there is a specimen measuring 
340 mm. in the total length (Reg. No. 19189) collected from Manipur 
(Assam), on 25th February 1920, by Annandale having 26 scales in the 
midbody. The specimen is stouter and longer in the body length by 
10 mm., than the longest specimen under report. 

Colour .-2 specimens collected from locality (i) are brownish above 
and lighter below, while specimens from locality (ii) are blackish grey 
above and dirty white below leaving a line of demarcation between the 
dorsal and the ventral surfaces, but according to Smith (loc. cit., p. 52.) 
" the two colours not strongly contrasted." 

Range.-Assam and Burma. In Burma it has been recorded from 
ca. 5,000 ft. 

Cylindrophis rufus burmanus Smith. 

(Laurentis Earth Snake.) 
1943. Oylindrophis rufus burmanus, Smith, Fauna. Brit. India, Rept. & Amph. 

III, p. 97. 

M aterial.-1 specimen (total length 285 mm., tail 9 mm.) collected 
on 28th August 1945, from Kalewa, ca. 360 ft., on River Chindwin, "r 
Burma by Major S. L. Kalra. (Z.S.I. Register No. 2050). 

Lepidosis.-Midbody 19; ventral 210; subcaudal 7. 
Colour.-The ventral aspect of the specimen is chocolate brown 

with white crossbars which extend upto the ~ip of the ta~l. In many 
places these bars are incomplete. 

Range.-Smith (loc. cit., p. 96) has recognised two distinct races of the 
species, viz., Cylindrophis rufus and C. r. burnw,nus from two 
different raD;ges of distribution. They vary in size and also in lepidosis. 
The former is found in " Siam and French Indo-China, South of latitude 
17°N.; the Malay Peninsula and Archipelago", while the latter is confined 
to " Tenasserim and Burma as far north as Myitkyina" The specimen 
under report was obtained at Kalewa, ca. 360 ft. (lat. 23°13N.) and 
agrees with the Burmese form C. r. burrnanus. 

Elaphe radiata (Schlegel). 

(The Copperhead.) 

1943. Elaphe radiata, Smith, Fauna. Brit. India (Rept. & Amph.), III, p. 146. 

Material.-l specimen (total length 1245 mm.) collected from Kangla
tongbi Camp, Imphal-Dimapur Road, Manipur (Assam), Milestone 117, 
on 8th November 1945. (Z.S.l. Register No. 20507). 

Oolour.-Collector's field note on the freshly killed specimen is as 
follo\vs :-

" Dorsum olivaceous, anterior half with two broad and two narrow aod a. third thin 
broken black stripe, starting from about 90 mm. from the tip of the snout. Hea.d 
with black pattern of transverse and oblique stripe. Dorsal stripe fading out in post 
(posterior) part of body_ Venter glistering silvery blue grey." 

Head brown (in spirit specimen). Three black stripes radiating from 
the eye and a black band on the occipit. Tip of the tongue is black. 

02 



1!lblnge~-It is- a common species found throughout Assam and 
BUm'l8 and' a-scend's to the hins up to 5,000 ft. 

ptYB8 korros (Schlegel.) 

(The Indo-Chinese Rat Snake). 
19.43.. Ptyaa Karro8, Smith, Fa'lJ,TUJ.. Brit. India (Rept. & Amph.), 01, p. 162. 

MilUrw.-l specimen adult (0) collef!ted on 26th September 1945, 
irom Kanglatongbi Camp, Imphal-Dimap1.1.r Road, Manipur (Assam), 
Milestone 117. (Z.S.I. Register No. 20510). 

Lepidiosis.-In this species the scales are in 15 rows in the midbody; 
ventral 183 ; subcaudal132 ; anal 2. There are 8 upper labials of which 
4th and 5th touching the eye. 

Oolour.-It has got the usual colouration. The tip of the tongue is 
black. 

Opheodryt doriae (Boulenger).~ 
1943. OplteodrYB doriae, Smith, Fauna Brit. India (Rept. & Amph.), III, p. 81. 

Mate'l'ial'..-2 specimens were collected in the month of September 
1945 as ioUows :-

(i) 1 specimen (total length 770 mm.), from Imphal Valley Manipur 
(Assam), ca. 4,000 ft., on 28th Septem·ber. (Z.S'.I. Register 
No~ 20504).. Collector's note on' the field· label "Green 
Snake~" 

(ii) 1 specimen (total length 510 mm.), coll~cted " in the grass on 
a hin '!', from Imph&l, MarnipuT (Assam), on· 22nd September. 
(Z.B.I. Register No. 20503). <0011ector's note in the field.la·bel. 
" Dorsal bright golden green, ventrall white with parle yellow 
tinge.'!' 

Lepidosis.-In both t.he specimens loreal absent, but in the "Indian 
Museum. " specimen (Reg. No. 11939) one sma1l1oreal is present and is 
lIttle longer than deep. Upper labials 7, 4tli & 5th entering the eye; 
4 lower labials in contact witli. the anterior chin-shiel<l. Scal~ Counts: 
ventral 174 & 170; subcaudals 76 and 74 ; anal entire. 

Oolour.-There is a single specimen of this species (Reg. No. 11939) 
in the collection which was obtained, frem· Manipur (Assam), by R. D. 
Qldham in the. year 1882. The specimen is in. a. goad condition with 
c.olouration somewhat faded. The examples under report are uniform 
green with slight bluish tinge above, extending to the sides upto the 
edge or the ventrals. 

Rang~.-. Known from Assam (Manipur). and some parts of upper 
Burmu (Kacliin Hills, ca. 4,500 ft.). 

Remar~s.-It is a very rare species" only three specimens are known" 
uom Assam. and Burma. WalP has sta.ted that doriae is a " rare snake 
oonfined' tOI the· hills: above a.bout 4,000, £t." So faD, as, is· known, this 
specimen appears to· be the second, re~ord' from Manipur (.Assam}l area 
a-utl! ha,s~ beeD.: cQllect~d fnom there after a lapse of about 63 yeaDS. 

1 Wall, F .• J Durn. Bcmbay Nat. HiBt. Soc. XXX, p. 816 (1925). 
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OligodoB albooinctus- (Cantor). 

(The Light-barred Kurki Snake.) 

1943. Oligodon albocinctu8, Smith, Fauna. Brit. India (Rept. & Amph.), III, 
p. 211. 

Material.-l specimen collected in early part of. August 1945, near 
Army Camp, in a valley 8 miles south of Imphal Manipur State (Assam), 
ca., 2,600-4,000 ft. (Z.S.I. Register No. 20502). 

Lepidosis.-Supralabials 7, 3rd & 4th touching the eye. Scales in 
the midbody 19. 

Colour.-The back is crossed by 25 bars having a narrow white strip 
in the middle bordered on the sides with chestnut black bands. There 
are 8 bars of the same description on the tail, situated almost at regular 
Intervals 18 mm. apart in the whole length of the specimen. Each bar 
is almost of uniform width comprising 2 scales in the body length. The 
central stripe blends with the light coloured under parts. 

Remarks.-Two distinct colour forms could be recognised. It has 
not been possible to separate them into two distinct species as there is no 
positive morphological character on which the separation could be based. 
The specimen under report agrees with form r as stated- by Smith (lac. 
~it., p. 2T3). 

It is essentially a hill form but has also been recorded from plains 
situated near hilly area. 

Natrix IJiscator piscator (Schneider). 

(The Chequered Water Snake.) 
1943. Natrix piscator pi8cator, Smith, Fauna. Brit.India (Rept. & Amph.), 

III, p. 295. 

M-aterial.-l specimen. (total length 672 mm.), collected! from. " Jungle, 
around- Kanglatongbi Camp; Imphal-Dimapur Road, Manipur (Assam) 
Milestone 117, on 29th October 1945." The specimen was purchased_ 
(Z.S.I. Register No. 20508). 

Lepidosis.-Scale counts: midbody 19; ventral 148; subcaudal 
72. 

Colour .-There are blackish spots on the dorsal surface forming 
"Chess board~ pattern." The und~r surface white with yellowish tinge. 

N atrix stoIata (Linn.). 

(The Striped Keelback.)_ 
1943. Natrix 8tolata, Smith, Fauna. Brit. India (Rept. & Amph.), III, p. 303. 

Material.-3 specimens collected between June to October 1945, as 
follows :-

(i) 2 specimens (one juv.) from Imphal Manipur (Assam), on June 
1945, by Major S. L. Kalra. 

(ii)- 1- specimen from- Imp-hal VaHey, Manipur (A'Ssam); on 11th 
October 1945. (Z.S.l. Register No. 20500). 
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Rernarks.-The specimen collected from locality (i) could not be 
correctly determined as the head portion of one of them has been damaged 
(juveline'specimen) and in the other it is lost. The second one is only a 
cut up skin. From the body colouration and lepidosis they however, 
approach to Natrix sp. These two specimens have not been incorporated 
in the" Indian Museum" collection. 

Naja naja Kaouthia (Lesson). 

(The Indian Cobra.) 
1943. Naja naja Kaouthia, Smith, Fauna. Brit. India (Rept. & Amph.), III, 

p.431. 

Material.-2 specimens collected in August and November 1945 
as follows :-

(i) From lmphal town, ca~ 2,57Q ft., on 14th November 1945· 
(Z.S.I. Register No. 20505). 

(ii) From Kalewa, ca. 360 ft., on River Chindwin, W Burma on 
28th August 1945, by Major S. L. Kalra. (Z.S.I. Register 
No.20506). 

Oolour .-The specimen collected from locality (i) is a full grown 
adult, measuring 1345 mm., in total length, brownish above with indis
tinct hoodmark. (ii) one juveline specimen, having a total length 
445 mm., with blackish dorsal colour with bluish sheen and O-shaped 
(monocellate) hood mark. The centre of the design is black with amber 
coloured ring right round. 

Smith (loc. cit., p. 428) on the. basis of "Hood design" sepa,rated 
" Indian Cobras" (Naja naja) , in to three distinct races, which can be 
correlated to some extent with geographical distribution. 

Wa1l1 has given three coloured plates showing the different types of 
" Hood markings" generally found in the Indian Cobras. The" Hood 
marking" of the specimen under report tallys with markings as shown 
by Wall under the var. fasiciata. 

Vipera russelli russelli (Shaw). 

(The Russell's Viper.) 
1943. Vipera russelli 'fUsselli, Smith, Fauna. Brit. India (Rept. & Amph.), III, 

p.483. 

Material.-l specimen adult (total length 937 mm.) collected in the 
" Jungle near Modbung, ca. 3,750 ft., Manipur (Assam), off Milestone 
117, on 12th November 1945." Collector's field number R 10/12.11.45 
(Purchased). (Z.S.I. Register No. 20509). 

Range.---lt has got a very sporadic distribution. The typical form 
is distributed throughout the whole length of the Indian Empire from 
Ceylon to the Himalayas and from Bind to Burma. In many places 
within this range it is very common while in other it is rare or totally 
absent.2 

1 Wall, F., Journ. BO'mbay Nat. Bist. Soc. XXII, p. 243, pl. xxi, (1913). 
B Wall, F., ibid. XVIII, p. 16 (1907). 
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Lizards. 

99 

Calotes mystaceus Dum. & Bibr. 

1935. Galote8 my8taceus, Smith, Fauna. Brit. India (Rept. Amph.), II, p. 197. 

Material.-7 specimens collected during September to November 
1945, as fonows :--

(i) 3 adults (~~) from Kanglatongbi Camp on Imphal-Dimapur 
Road, Manipur (Assam), ca. 3,000-3,500 ft., on 12th October 
1945, (Z.S.I. Register Nos. 20486, 20487 and 20490). Collec
tor's note on field labels (Reg. Nos. 20486, 20487) as "Not 
infrequent, seen occasionally." 

(ii) 2 adults (~~) from Imphal Valley, Manipur (Assam), ca. 
2,600 ft., on 18th November 1945, (Z.S.I. Register Nos. 
20488, 20489). Collector's note on field labels "Change 
colours." 

(iii) 2 juvenile (unsexed) from Kanglatongbi Camp on ImphaI
Dimapur Road, Manipur (Assam), ca. 3,000-3,500 ft., 
between 14th and 19th September ] 945, (Z.S.I. Register 
Nos. 20491, 20492). 

TABLE I. 

Scale counts between eye and tympanum. 

Z. S. I. Register numbers. 

20486 20487 120488 20489 20490 20491 20492 

Enlarged scales between eye and 
tympanum 4 3 4 I 3 3 3 3 

It will be seen from the scale count chart (Table I.) that out of 7 
specimens only 2 (Reg. Nos. 20486, 20488) have got 4 scales and the 
rest possessing 3 scales which are commonly met with examples 
belonging to this species. 

Smith (loc. cit., p. 197), has stated that the average measurement 
from snout to vent is 140 mm., but in the specimens! under report only 
one example (Register No. 20486) gave 130 mm., from snout to vent 
while rest of the measurements of the specimens tally with that of Smith. 

Oolour.-Three adults (Register Nos. 20486, 204888 and 20499) are 
brownish grey with 3 prominent brown spots on the neck and the other 
2 behind them, whi1e in 2 exa.mples (Register Nos. 20487, 29489) brown 
STInts are absent . 

.J. 

Range.-This species is chiefly distributed in Tennasserim, 
Burma and Siam, buthas not been recorded so far from Assam. 

lOut of 7 specimens .only measurem~nts of 5 examples have been taken and the 
juve:b.ile forms have been excluded. 
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TABLE II. 

Measurements Of ailult s-pMYimen6 in mm. 

{VOL. X!.iWU, 

Z.B.I. Register Numbers. 

20486 20487 20488 ~0489 20490 

Length of body 102·0 100·0 88·0 58·0 52·0 
Length of head 28'0 26'0 26·0 20·0 18·0 

Total length (Snont to vent) 130-0 126·0 114"0 7S'0 70·0 

Width of head 15·0 18'0 17·0 13·5 13·0 
Length of snout 11-0 12'0 11·5 g·O 8·0 
Diameter of eye 8·8'0 7·5 7'0 5·5 5'0 
·Diameter oftympanuDl 4·3'0 4·0 4'0 3-2 3·0 
Di8tance between eye and ear 7·0 6·5 6·0 S·O 4·5 
Length of forelimb 48·0 54·0 50·0 40·0 35·0 
Length of hindlimb 78·0 75·0 70·0 ms·o 50·0 

Calotes ver-ticolor (Daudin). 

1935. Oalote8 ver8icolor, Smith, Fauna. Brit. India (Rept. & Amph.), II, p. 189. 

Material.-1 adult (unsexed) specimen collected from Kanglatongbi, 
Imphal-Dimapur Road, Manipur (Assam), Ca. 3,000-3,500 ft., on 14th-
19th September 1945 (Z.S.I. Register No. 29493). 

Range.-It is widely distributed throughout India, Ceylon, Indo
China. Annandalel recorded it from all altitute of 6,000 ft. 

Lygosoma maculatum (Blyth). 

1935. Lyg080ma maculatwm, Smith, Fauna. Brit. India (Rept. & Amph.), II, 
p.285. 

Material.-2 specimens adult collected from two localities as follows:
{i) From forest 6" below damp soil near Modbung, ca. 3,7:00 ft., 

Manipur (Assam), on 2nd November 1945. (Z.B.I. Register 
No. 20495). 

(ii) Fr{)m Oak-Scrub Jungle near Army Camp, Kangla.tongbi, 
Imphal-Dimapur Road, Manipur (Assam) on 15th September 

1945. (Z.S.I. Register No. 20494). 

Lepidosis.-According to Smith (loc. cit., p. 285) there are 7 suprala
bials of which 5th and 6th are situated below the eye. In the specimens 
under report 6th and 7th supralabials are situated belo\v the eye. 

Total length '(snout to vent): 4·5 mm. a,nd 50 mID. respectively. 
Scales round the body: 40. 

Oolour.-Lower parts of the flanks \vhite and not "t'hickly speckled 
with black and white)' as observed by· Smith (loc. cit., p. 286). 

1 Annand6le, N., &c. ItJ. MU8. I~I, pp. 253·257 (1009). 



ON A COLLECTION OF AQUATIC RHYNCHOTA FROM THE 
RIHAND DAM SITE, MIRZAPUR DISTRICT (U. P.), WITH THE 
DESCRIPTION OF A NEW WATER STRIDER (INSECTA: HEMI-
PTERA, GERRIDAE). . 

By I{. S. PRADHAN, M .Sc., Assistant Zoologi,st, Zoological But'vey of 
India, Calcutta. 

In April 1947, a party of the Zoological Survey of India was sent 
out to Mirzapur district (Uttar Pradesh) in connection with the survey 
of the waters connected with the proposed Rihand reservoir, especially 
with a view to ascertaining what quantity of edible fish could be obtain
ed if the fisheries were developed in the reservoir!. The party made 
extensive collections of various groups of animals from the Rihand river 
round about the Dam Site at Pipri2, about 100 miles from Mirzapur. 
At the time the survey was undertaken all tributaries of the Rihand river 
had almost dried up and the Rihand river itself was reduced to a very 
shallow stream about two to three feet deep, except at certain places on 
the sides where the depth varied from about six to seven feet. Some 
more parties were subsequently sent to carry out the survey in December· 
19~7, early March 1948 and later in April 1948. Hora3 has given a 
det.ailed account of the topography and also of the fish fauna of the 
Rihand river and its Zoogeographical significance. 

I had the opportunity to examine the collection of Aquatic Rhyn
chota made by the Survey parties and while exa~ning the collection 
came across four interesting apterous female specimell8 of water striders 
belonging to the faimly Gerridae, sub-family Ptilomerinae. The speci~ 
mens doubtless seemed to be new to science and are described in the 
present paper as a new species of Teratobates under the name Teratobate, 
rihand;'. One of the specimens was sent to Dr. W E. China of the 
J3ritish Museum, London, for favour of comparison with the named 
material and opinion. I am highly grateful to Dr. W E. China for 
the courtesy in sending me his opinion on the new insect sent to him for 
comparison with the named material in the British Museum. My 
sincere thanks are also due to Dr. S. L. Hora for certain valuable 
suggestions . 

. The collection made from time to time by the Survey parties from the 
areas surveyed by them comprises fifteen species belonging to twelve 
different genera of the following seven families : 

Family NBPIDA.l!l. 

1. Laccolrephe8 ruber (Linn.). 
2. Ranatra elcmgata Fabricius. 
3. OereotmetuB /umo8U8 Distant. 

1 For an article on the construction of dams and their effeots on fisheries of rivers 
vide Bora, S. L., Central Board of Irrigation Journal IV (2), pp. 113·118 (1947). 

t Pfpri is a village in Pargana Singrauli, Tehsil Dudhi, Distriot Mirzapur. 
I Bora, S. L., Journ. Zool. Soc. India I (1), pp. 1·7 (ID4:9). 
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Ftt.mily NAUOORIDAE. 
4. Heleocori8 bengalensis Montandon. 

Family N OTONEOTIDAE. 
5. Ani80ps na8uta Fieber. 
6. Ant,8ops nivea (Fabr.). 
7. Ani8op8 (Anisop8) variu8 Fieb. 

Family COBIXIDAE. 
8. Oorixa (Tropocorixa) diltorta 

Distant. 
9. Micronecta (DichaetonecCa) 

praahadana, Hutohinson. 
:h'amily HYDROMET.RIDA.~. 

10. Hydrometra vittata Stal. 
Family VELIIDAE. 

II. Rhagovelia nigncanB (Burm.). 
Family GERBIDAE. 

12. Limnogonu8 nitidu8 (Mayr). 
13. Limnogonus paroulus (St'l). 
14. Metrocori8 Btali (Dohrn). 
15. Teratobates rihandi, sp. nov. 

With the exception of the new species described below, the other 
insects listed above call for no comments, being widely distributed and 
well known taxonomically. 

The genus Teratobates Esaki~ has hitherto been ~nown only by a 
single species T bilobatus recorded from Katmandu, Nepal and Naini 
Tal District (Plains), IT. P. 

Teratobates rihandi, sp. nov. 
Head pale brown and longer than the greatest width between eyes; 

a centr~l longitudinal spot extending from its anterior end to the 
vertex and a transverse fascia present at -it.s posterior margin, slightly 
emarginate in the middle, black; the central spot at its posterIor margin 
deeply emarginate; antenna 1 tubercles tipped with black; eyes large 
and prominent, dark reddish brown (when examined in spirit), moderately 
emarginate interiorly; portion of head in front of eyes longer than the 
lest of head; antennae shorter than the body, dark fuscous except fOl 
an elongate ochraceous spot on the underside of the fourth segment 
near the tip, the first segment much longer than the three other segmen~ 
together, third and fourth subequal, second longer than each of them 
(Text-fig. Id), measurements of the four segments and inter-segmental 
joints between second, third and fourth as given below:-

I Antennal segment 
II Antennal segment 

Inter-segmental joint between II and III. 
III Antennal segment 
Inter-segmental joint between III and IV 
IV AntennaI segment 

3'53 mm. 
0'88 mm. 
0·058 mm. 
0·70 mm. 
0-044 mm. 
0-64 mm. 

Rrostrum not passing beyond anterior -coxae, third joint longest, 
distal one-third of the third and entire fourt;J1 joint, piceous. 

Pronotum shining black except for an inverted T-shaped pale yellow
ish-brown mark touching the posterior margin, the vertical arm of the 
T, however, much reduced (Text-fig. la), anterior margin straight, 
posterior margin slightly sinuate, pronotum shorter than head and 
covercd with silvery grey pubescence, prosternum pale-yel1~wish; 
meso· and metanotum shining black with silvery grey pubescence, the 
former provided with a central longitudinal yellowish-brown fascia in 

1 Esaki, T. ,Eos III, pp. 251-268 (1927). 
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the posterior three-fourths of its length, the fascia almost reaching the 
posterior margin of the mesonotum., a median longitudinal rather in
distinct groove-like depression noticeable in the region of the fascia 
8u~ure between meso- and metanotum not straight in the middle but 
sinuate and more or less W-shaped, meso-acetabula with a ventral 
longitudinal split, lateral region of meso- and meta thorax black. 

Abdomen above and on lateral sides black, narrower in the proximal 
third of its length, gradually widening from the fourth visible segment 
behind up to the penultimate segment, widest in the region of the sixth 

.00 ::.z:::=:::;::;;--

c. 

a. 

• TEXT-FIG. ~.-Pe,.atobaees rikandi, sp. nov. 
a. Dorsal view of the apterous female: X 51; b. Ventral view of a paratype female: 

X 5!; c. Lateral view of the terminal region of the abdomen, showing' the 
drawn out lateral lobes of the sixth abdominal segment which are apically 
rounde~: .>~ 211; d. Antenna: X 191; e. Intermediate tarsus: X 341; f. 
Posterior tibia and tarsus: X 34f. . 

Visible segment, terminal segment pale 'ochraceous, short, and almost 
as long as broad with a few short fine bristles· at its posterior margin, 
onnexivum in the region of the first to fifth abdominal segments very 
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conspicuous, fairly nigh or vertical, tergites of first three visible segments 
inconspicuous, the connexivum of either side in contact with each other 
along the median axis in this region, fourth tergite and the tergites of 
subsequent segments distinctly visible, the former appearing almost 
triangular in shape, sixth abdominal tergite longer than the fifth and 
extending over the penultimate segment for a short distance, posterior 
margin of the sixth tergite slightly'sinuate or emarginate in the middle, 
sixth visible segment drawn out into two long, :B.attened, plate-like and 
apically rounded lateral lobes extending almost upto the posterior limit 
of the abdomen (exact shape of the lobes as seen in the Text-fig. Ie); 
in the paratype specimens sixth abdomiIl:al tergite appears to be the 
longest and extends over the penultimate segment for a considerable 
distance leaving only a small portion of the latter visible from the dorsal 
side, the posterior margin of sixth tergite distinctly emarginate in the 
middle and the apically rounded lateral lobes of the sixth visible segment 
extend almost as far beyond the posterior limit of the abdomen as the 
length of the terminal abdominal segment; body beneath pale ochrace
ous and covered with silvery-grey pubescence. 

Anterior acetabulae, coxae, trochanters and femora pale ochraceouEl, 
the latter with three black longitudinal lines, viz., a dorsal, an outer late
ral and a ventro-Iateral, tibia and tarsus dark fuscous, femur distinctly 
longer than tibia, the latter with.a distinct apical spine-like protuberance, 
tarsus with anteapical claws, first tarsal segment longer than the second 
but not twice as long as the laUe,,; meso- and meta-acetabula black above, 
mesoacetabula with a ventral longitudinal split; intermediate and 
posterior coxae, trochanters and approximately basal one-third of 
femora, pale yellowish, distal two-thirds of femora, entire tibiae and 
tarsi dark fuscous, intermediate and posterior femora almost equal in 
length; middle femur more than twice as long as the middle tibia, the 
latter a little less than twice as long as the tarsus, first joint of inter
mediate tarsus almost six times the length of the second, intermediate 
tibiae with a fine fringe of long ~onspicuous hairs, tarsi thin and slender, 
tapering towards the apex and without claws, first tarsal joint with a 
fine fringe of short hairs in basal one-fourth, the fringe distinctly visible 
in the specimens preserved in spirito; posterior femur more t1;lan four 
times as long as the tibia and thinner than the intermediate femur, 
pcsterior tarsus very short, without claws, first segment slightly shorter 
than the second; measurements of the various joints of fore-, mid- and 
hind legs as given below :-

Leg Tarsus 
First joint Second joint 

Femur Tibia 

Anterior 3·0 mm. 2·9 mm. 1·14 mm. 0·73 mm. 
Middle 9·7 mm. 4·41 mm. 2·05 mm. 0·35 mm. 
Hind 9·9 mm. 2·24 mm. 0·11 mm. 0·17 mm. 

Body widest in the anterior, regioB of mesonotum and more than 
three times as long as the greatest width. 

Length of body': 7·2 mm. 
Greatest width: 1·61 mm. 

Type-specimens.-HoZotype.: olle female No. 6358/B7 and Parat'!JPes: 
three females No.6359/1I7, Zoological Survey of India, Calcutta. 
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Locality.-Rihand river, near Dam site at an altitude ca. 750 ft., 
about one hundred miles away from Mirzapur (27-4-1947). 

Rernarks.-The new species is distinguished from T bilobatus Esaki 
by its characteristic apically rounded lobes of the sixth visible abdominal 
segment. 

The four female specimens were found on a stone partly submerged 
in water, and an examination of the underside of the body revealed that 
t.hey possess a distinctly demarcated flattened area which probably 
helps them in adhering to the stones and partly submerged rocky boulders 
lying at the edge of water or in the bed of the fast running hill streams. 
The modification is definitely in relation to the adaptation and probably 
helps the insects to climb up a stone or rocky boulder and protects them 
from being washed away by the rapid currents of water. This is in 
conformity with the observations made by Rora (1930}1 as he writes 
that "In all the hill-stream animals there is a strong tendency to apply 
their ventral surfaces to the substratum as closely as possible, and this 
would necessitate the perfect smoothness of the parts of the body that 
come in contact with the rocks." The considerable length of the first 
joint oof antenna and of intermediate and posterior femora has been 
acquired by the insect as an adaptation to the habitat. The fringe of 
long hairs on the intermediate tibiae is admirably suited for swimming 
purposes. The absence of claws in the middle and hind pair of le~ and 
the slender, taper\ng form of these appendages is an adaptation for offer
ing minimum resistance to swift current in the hill stream. The long 
appendages can be used by these insects to balance the body while 
swaying from side to side and to adjust themselves to the changes in the 
velocity of the current; they also enable them to raise their body above 
-the surface of water while making quick movements in the swift current 
in order to minimise the resistance due to the friction of the ventral 
surface of the body against the surface of the swift flowing water, the 
almost cylindrical body~form appears to be equally well adapted to 
present a stream-line to the fast flowing water. 

The elongated, cylindrical body, and long, thin, tapering !egs are 
useful adaptations for the insects living in and moving about on the 
surface of the swift running water. The majority of insects, nymphs 
or larvae which live in narrow crevices among stones on the bed of the 
swift flowing streams usually have their body greatly flattened or 
depressed and it is so modified as to present a'stream-line form to the 
current and offer as little resistance as possible; the depressed body 
form is further helpful to them in their movement through narrow crevices 
among stones. Besides, they are generally provided with a number of 
spines arranged on the body to facilitate easy anchoring to the sub
stratum as a measure of protection from being washed away by the tear
ing away force of the swift flowing streams. For a discussion and 
detailed account of the adaptive modifications of the larval and nymphal 
stages of various orders of insects inhabiting swift flowing hill streams of 
India a reference may be made to Hora (1930). 

1 Hora, S. L. t Phil. Tran8. Roy. Soc. Ld1tdon (B) CCXVIII, pp. 171·282 (1930). 





RESPIRATORY AND OTHER ADAPTIVE MODIFICATIONS IN 
THE GENUS GYRINOCHEILUS VAILLANT AND THEIR 
SIGNIFICANCE IN CONSTITUTING THE FAMILY GYRINO
CHEILIDAE HORA. 

By K. C. JAYARA?l, BoSco, Zooloqical Sur'l)ey f)f India, Indiq,n Museum, 
Oalcutta. 

INTRODUCTION. 

The r~m~rkable genus Gyrinocheilus was established by Vaillantl 

jn 1902 for ~r·inocheilus pustulosus from Borneo. In 1906, Berg2 

desQ:dbed G. kazanakoi from a part of South-eastern Thailand, now in 
Cambodia. The first fish, Psilorhynchus aymonieri, referable to this 
genus was, however, described by Tirant3 in 1883, but as he placed it in 
the genus P$ilorhynchus McClelland and gave poor description and figures, 
no notice of it seems to have been taken by later workers, until Rora' 
in 1935, having obtained photographs of the type-specimen, preserved 
in the Museum of Natural Sciences of Lyons, was able to deoide that it 
was not a Psilorhynchus but a Gyrinocheilus identical with G. kazanakoi 
Berg. 

The systematic position of the genus remained a matter of con
troversy for a long time. Vaillant referred it to the subfamily Homa
lopterinae a,nd Boulenger 5 opined that it should represent a 
separate subfamily.. Berg had erected a subfamily Gyrinocheilini to 
accommodate it, in 1906. 

Reg~n 6, in. 1911, however remarked that the place of f!jrinocheilus 
"in the system seems to be in the family Cyprinidae next to 
OrQssocheilus ~nd Discognathus" , He also added, "to m~ke it 
the type of a' separate family or subfamily would merely obscure its 
relationships" . Weber and Beaufort '1, included it 'in the family Cypri
nidae without any comment. Horas, in 1923 erected the family Gyrino
cheilidae for this genus and stated that: 

" There seems tp be little doubt that judging from their app~arance the members 
of the genus Gyrinocheilu8 are remarkably similar to those oft.he genera 
Oro8socheilu8 and Garra, but this outwQ.rd sh:~i1aJ'ity, in my opinion, 
is directly correlated with the ljfe of these fishes in Ploderately rapid 
running waters. The presence of" the slender toothless lower pharyn
geals ", the structure of the sc~les, the remarkab~e modification of 
the gill. openings to form inb~lep.t apd exhalent apertures and the 

• • _ • 4' " ~ 4 " _ • 

1 Vaillant, M. L .• Notes Leyden MfJ,8. XXIV, pp. l07,.J22, figfJ. 30 .. 3~, pIs. i.ii; Oomp. 
Bend. Acad. Sci. CXXXV, p. 702 (1902). 

2 Berg, L. S., St. Petersberg Trav. Soc. Nat. Oompt. Rend. XXXVII, pp. 305·307 ; 
deulschea Re's 364 .. 366 (1906). -

a Tb.'ant, Bull. Soc. Etudes Indockines, p. 35 (1883). 
• a:ora, S. ~u Rec. Ind. Nus. XXXVII, pp. 459·461, figs. 2 (1935). 
I Bouleng~r, G. A., Oamb. Nat. Hist. VII, p. 582 (1909). 
8 Regan, C. T •• Ann. Mag. Nat. Hist. Soc. VIII, (8), pp. 29 .. 30 (l911)~ 

.7 Weber and Beaufort. L .• Fid. Indo·Au~trlJl. Archipel. III, p. 224 (1916). 
Ii Bora, S. l .. o, Jaum. Nat. llillt. Siam Soc. VI. p. 159, pl. xij (1925). 
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structure of the mouth, lips and jaws are in my opinion better defined 
characters than those that seperate Cyprinidae, Cobitidae and 
Homalopteridae from one another." 

Hora's fixation of the position of the,genus has not so far been ques
tioned and later workers, such as Berg! and ·Smith2, have accepted the 
family in their systems of classification. Jordan3, however included 
Gyrinocheilus under the family Homalopteridae. 

A search through literature reveals that nothing further has been 
done to evaluate Rora's findings. The genus deserves thorough treat .. 
ment and the elucidation of its affinities will definitely throw more light 
in understanding the systematics of other allied genera. 

Dr. Hora placed at my disposal some specimens of this interesting 
genus which enabled me to work out the systematic position and details 
of some internal organs of Gyrinockeilus. A comparison of Gyrino .. 
cheilus with other allied genera, the respiratory and other adaptive 
modifications that form its family characteristics, its internal anatomy 
and their important details are given in the following pages. 

The work was carried out in the laboratories of the Zoological Survey 
of India, under the guidance of Dr. S. L. Hora. I am highly indebted 
to him for his help, guidance, encouragement and supervision. I have 
examined 15 specimens of Gyrinocheilus ay"!tonieri (Tirant) from ~iam, 
now preserved in the collection of the Zoological Survey of India, 
Calcutta. 

AIR-BLADDERS OF Garra, Orossocheilus AND Gyrinocheilus. 
In the classification of Cyprinoid fishes, the form and structure of the 

air-bladder are regarded as characters of great taxonomic value. The 
genus Gyr,;noclteilus cannot be assigned to the IIomalopteridae as it 
possesses a well-developed air-bladder lying free in the abdominal cavity. 
In this respect, it agrees with the true Cyprinid fishes, but we may 
compare the structure of the bladder here, in the genera GarIta, Orosso
cheilus and .Gyrinocheilus supposed to be closely related by Regan. 

Rora (1923, loc. cit. p. 160), gives the following description of the air
bladder of Gyrinocheilus which fits in with almost all the specimens that 
I have examined: 

" The artterior chamber is almost circular in outline and has very thin walls, 
but is covered by a thick fibrous coat which attaches it firmly to the 
body wall; just at its termination the pneumatic duct from the 
oesophagus opens into the bladder. This chamber is followed by a 
short narrow tube, which dilates into another chamber, behind which 
the bladder is continued as a narrow cylindrical tube to its termina
tion. The walls of the last three parts are mOderately thick." 

The narrow tube that connects the two dilated chambers is about 
half the length of the anterior chamber. In the case of Garra, the form 
of the air-bladder varies among its species and even among the different 
individuals of the same species. In all the less modified species of 
Garra, such as adiscus, rossicus, blanfordi and rufus, the bladder is of 

1 Bere:. L. S., Olassification oj fishes both recent and J088il~ p. 269, 445 (1947). English 
and Russian, J. W. Edwaras, Ann. Arbor, Michigan, U. S. A. 

2 Smith, H. ~I., Bu.ll. U. S. Nat. MUfJ. (188), pp. 281·286 (1945). 
8 Jordan, D. S., Stanford. Univ. Publn~ Biol. Ser., III, p. 1(5 (1923) .. 



1950] K. C. JAYARAM : Adaptive Modifications of Gyrinocheilus Vaillant 109 

the normal type generally present in the Cyprinidae, such as Labeo and 
Ci,rihina. The anterior chamber is smaller than the posterior and is 
in the form of a short massive cylinder. The posterior chamber is almost 
as broad as the anterior and thence it gradually tapers to the end. But 
in the specialised species of Garra such as gravelyi, jenkinsonianum and 
mullya and in Orossocheilus, the posterior chamber, instead of being 
swollen in the middle is of uniform thickness throughout, with its wall 
somewhat thickened. In still more specialised forms such as stenor
hynohus, arabica, gotyla, nasutus and lissorhynchus the whole of the 
bladder is greatly reduced and is covered by a thick, fibrous coat and is 
firmly fixed to the body wall. In some species the posterior chamber is 
greatly reduced and its cavity almost obliterated. (Mter Horal .) 

e. f 
a. h. c. d. 

9· 
TEXT-FIG. I.-Comparative dra.wings of the air-bladders of the va.rious species of Garra 

Oros8ocheilu8 and GtJrinocheilu8 ("after Hora") xi 
a. Garra mullya; b. Ga1'ra jenki'nson,i,anum; c. Garra gravelyi # d. Gurra'tnullya 

hill-stream form; e. Oro880cheilu,8 latia; f. and g. Gyrinochet'lu6 aymonieri. 

The air-bladder of Gyrinocheilus would thus appear to be almost like 
the specialised species of Garra and Crossoaheilus. In all these forms, 
the posterior chamber shows· great reduction and the walls are thicken
ed. The air-bladder of Gyrinocheilus "is more reduced than that of 
Orossocheilus, but is larger than those of the more highly specialised 
species of Garra. 

A comparison of the drawings of the air-bladders of the various 
species given here show the trend of modifications in these fishes. Judg
ing by this character alone, Gyrinocheilus is definitely assignable to the 
true Cyprinid stock. 

STRUCTURE OF SCALES IN Gyrinocheilus, Garra AND Orossocheilus. 

A scale from below base of dorsal fin was taken in each case and 
studied. The scale of Gyrinocheilu8 is oval in shape with an undulating 
margin. The basal region is more conical than the top. The top portion 

1 Hora, S. L., Ree. Ind. MUB. XXII, p. 546 (1921). 
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is lobed and the soale is compressed laterally. Th~ nuoleUIi is in tb.e 
oenter. There are about 40 or 50 ciroulii and about 4i) to ~ radii. 
Only about 40 of them reach the oenter. 

The scale of Garra resembles that of Gyrinocheil'lJ,8 in shape and struo~ 
ture. The nucleus is almost near the center, though not exactly 80. 

The radii and the circll;lii are also disposed of as in that of Gyrinoohei1'U8. 
The scale of Oro88ocheilus is more or less like that of Gar'l'a 'and Gyrino
cheilus in outline but the apex is a bit conical. The nuoleus is eccentric 
and is towards the base. The radii and the oirculii are comparatively 
lesser in number. The scale of Gyrinooheilu8 is thus more allied to 
Garra than to that of Orossoeheilus. Judging by this charaoter also, 
the genus is assignable to the true Cyprinid s·tock of fishes. 

TRXT.F~G. 2.~Drawing of a soale from below ba.~e of dor~al fin of Gyrinocheilu8 
agmonieri x 18. 

ALIMENTARY CANAL OF Gyr'tftockeiluB. 

The alimentary can~l of Gyrinoeheilus has been fully described and 
figured by Vaillant. (1902, loe. cit., pI. I and 11.) The oesophagus 
'and the ~tomach afe bent in the form of a U. The intestines are coiled . ,. .. 

up and gradually tapers towards. the caecum. 
The late Dr. H. M. Smith informed Dr. Hora, that the fish feeds on 

algae and s.lime and that it scrapes encJ;usting material with the help of 
its jaws. The belief that the peculiar lips are used for scooping up 
mud on which the fish is supposed to feed is erroneous, and actually the 
fish scrapes algae from l"OCKS, The contents, of stomach an<;l intestmes 
were found to consist of amorphous vegetable matter in a number of -. . ...... . --

specImens. 
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THE GILL-OPENINGS AND GILL-RAOKBBS. 

'The branchial openings are modified in a remarkable way. "Each 
gill.Lopening is diviaed into an upper slit-like portion, whioh serves as aD 
inhalent opening and communicates with the posterior part of t1;te moutb 
oavity immediately in front of the gills and a lower much wider portion 
which serves as an exhalent aperture and is guarded by a large membran
ous flap," as remarked by Hora!. 

The gill-rackers of Gyrinocheilus are set close together and prevent 
the scr8:pped food from being carried out with the respiratory current. 

RESPIRATORY AND OTHER ADAPTIVE MODIFICATIONS. 

Gy'rinockeilus is a herbivorous fish and its jaw~ are adapted for 
scrapping algae from stones and other submerged objects. The lips 
aot as a sucker for the fish to maintain itself in running water by adher
ing to stones. It has been observed that even in an aquarium tank in 
still water, the fish attach themselves to the bottom or to the vertical 
glass front. Inasmuch as this fish uses its suctorial mouth for main
taining its position; it would seem that it has lost all its ability to breathe 
like ordinary fishes and always relies on its inhalent pores for the in
spiratory current. For this purpose the mouth is ventral in position in 
order to facilitate its attachment of the lips to the substratum. 

Smith2 has observed that the amount of water which may enter 
the branchial opening is limited and in order to secure sufficient oxygen, 
the fish breathes in very rapidly. Observations made on these fishes 
up to 12 cm. length in a large aquarium, have proved that their respi
ratory rate is 230 per minute as evidenced by the movements of the 
opercular flaps. It is believed that the respiratory current is initiated 
and carried by the opercular 1Ia ps. 

Gyrinockeilus lives in torrential streams as well as in swamps. This 
habitat might be responsible for the large eyes and better marked coloura
tion and body form. 

DISCUSSION. 

The above noted details and comparisons show one particular point. 
The genus Gyrinocheilus resembles Garra and Orossocheilus in the dis
position and modification of the air-bladder and the structure of the 
scales, thereby sharing 'with them the true Cyprinid characters. But 
it is unique in the modification of its gill-opening into an inspiratory 
and expiratory channels, which has not been met with in any of the 
Cyprinoid fish. Usually the trend in all members of the hill-stream fishes 
of the family Homalopteridae is the reduction of the gill-openings to 
a minimum but not a complete physiological severance from the mouth. 
Even in extreme cases, the water is sucked in through the mouth ana 
let out through the greatly reduced gill-openings. But in Gyrinocheilus 
the mouth serves little purpose in the respiratory mechanism of the fish. 
This is a great modification and a remarkable characteristic feature, 
peculiar only to this genus among the Cyprinoid fishes. 

1 Rora, S. L., Jour. Bomb. Nat. Bist. Soc., XXXVI, pp. 549·550 (1933). 
2 Smith, H. M., .Jour. Nat. Bist. Siam Soc. N. H. Supple VIII, pp. 11·14; 187.189 

(1931). 
s 
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The structuJ:e and dentition of the pharyngeal bone are characters 
of great taxonomic value in Cyprinoid fishes. Toothless, slender
pharyngeal bone of Gyrinocheilu8 are sufficiently diagnostic for separat
ing it from other families of Cyprinoid fishes. 

The discontinuous geographic distribution of the genus is also signi
ficant. It is found in Siam and Borneo and is absent from "the Malay 
Peninsula, Sumatra and Java. In all probability the ancestral stock 
evolved on the mainland, probably in Siam and then went down to 
Borneo via the shallow South China Sea, when there was a land bridge 
In this region. The genus appears to be much younger than Gar-ra or 
Oros8ocheiws in age for they are· very widely distributed, even extending 
to Africa. Whatever may be the pattern of dispersal, it is clear that it 
never migrated via the so-called Malayan arch passing through the Malay 
Peninsula and Sumatra. Zoo-geographical considerations would also 
favour the separation of the genus from its parental stock. 

In view of the various considerations advanced above, I am of the 
opinion .that Gyrinocheilu8 should stand separate from other Cyprinoid 
fish as the sole representative of the family Gyrinocheilidae Hora. 



NOTES ON TWO HOMALOPTERID FISHES FROM SZECHUAN, 
CHINA. . 

By K. C. JAYARAM, B.Sc., Zoological SU1'vey of India, Indian Museum, 
OaZcutta. 

INTRODUCTION. 

During his visit to the U. S. A. in 1949, Dr. S. L. Rora, studied the 
Homalopterid material preserved in several natural history museums 
of the U. S. A. and has already made a brief reportl on it. Among the 
fishes he examined in the Museum of Zoology, University of Michigan, 
he found one specimen of Hemimyzon Boulenger and one of Binogas
tromyzon Fang which, for want 'of time, he could not study in detail 
there, but requested their loan in order to examine them in Calcutta. 
Through the kindness and courtesy of Dr. Reeve M. Bailey, Ourator of 
Fishes, these specimens were received in Calcutta, in May 1950. As 
Dr. Rora was then preparing for an expedition to the Western Hima
layas, he very kindly entrusted the material to me for detailed investiga
tion. He has now checked my results and helped me in the prepara
tion of this article. I am grateful to him for his guidanee and generous 
help. 

The two specimens under report'- formed part of the Chines~ collec
tion of Dr. Cora D. Reeves. and according to the information recently 
supplied by her they were purchased from the markets of Chengtu and 
Kiating, Szechuan. Kiating is a small city at the junction of two 
mountain streams to form the first branch of the Yangtse above Chung
king. . To Dr. Bailey she wrote : 

"I went up to Chungking on a larger rivel' steamer for Kiating that evening 
and came into that port at the head of the steam·boat navigation 
the next day. I haunted the small fish market for a, day or two an d 
picked up the fish from there. The fish from Chengtu I also got by 
looking over what the fishermen found and brought into the market." 

The specimens are in an excellent state of preservation. Dr. Rora 
had already referred the Hemimyzon specimen to H. a,bbreviata (Gunther) 
provisionally and detailed examination confirms his identjfication. The 
Sinogastromyzon specimen was regarded by him as a likely new species. 
He stated: 

" 57 scales along the laroralline, 10-11 rows betwe~n the lateml line and the 
base of dorsal, 21 predorsal scales; P.I"}l!; V.6iI2-18 ; two rows 
of prominent papillae on the anterior lip, thf\ posterior Jip is crenulated 
there. ar.e two barbels at each angle of tho mouth. • (Bora., 1950, 
loe. cit.). 

When the above characters 'are evaluaterl against the known 
range of variation in the scale-cotqlts and number of fin rays, 
the specimen falls 'well within the limits of S. sZ6chuanensis 
to which Dr. Bailey had already assigned it when fo~warding 

1 Bora, S. L., Ree. Ind. MU8. XLVIII (I), pp. 45.58 (1950). 
T 
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the specimens. Both the specimens under report differ, how
ever, from the earlier descriptions of the two species in certain respects 
an4 as very few specimens belonging to these. species are known in the 
museum collections, notes on certain features showing variations are 
given below for convenience of reference in future. 

Bemimyzon abbreviata (Giinther). 
1&92. Hemimyzon abbrel'iata, Gunther, in Pratt's SnOW8 of 'l'ibet, p. 248. 
1932. He'lnimyzon abbrel,'iata, Hora, Mem. Ind. MU8. XII, pp. 301·302, pI. xi' 

fig. 8. 

D.2j6; P.Il/II; V.S/II; A.2/5. 
Material.-One specimen collected from Szechuan, Chengtu or 

Loshan (Min river drainage), Cora D. Reeve~, about 1940, bearing No. 
U.M.M.Z. 15815 of the Museum of Zoology, University of Michigan. 

The specimen agrees in all important characters with the description 
of Hemimyzon abbreviata given by ~ora.l The number of pectoral 
and pelvic rays and the dorsal fin formula does not quite exactly fit- in 
with that of H. abbreviata. In this specimel"\, only 2 rays of .the dorsal 
fin are simple instead of 3 and the pectoral and pelvic fins possess 22 
U1/lI) and 14 (3/11) rays respectively ve1'SUS 24 and 15 as given by 
Bora in his description of the species. 

Measurements in millimeters. 

Total length inoluding the caudal .. 
Length of oaudal fin 
Length of head 
Width of head 
Height of head at occiput 
Le~gth of snout 
Diameter of eye 
Interorbital width 
Breadth of body in front of pelvio fin 
Height of body in front of dorsal fin 
Length of ?audal peduncle 
Longest.ray ~f dors~l fin 
Longest ray of anal fin. 
Length of pectoral fin 
Length of pelvic fin 

, 

.. 

.. 

.. 
.. 

Sinogasiromyzon szechuanensis, Fang. 

103'0 
24·0 
17·0 
13·0 

7·0 
10-0 
2·0 
7'0 

18'0 
10'5 
16·0 
21·0 
15·0 
23'0 
18·5 

1930. Binogastromyzon 8zechuanensi8, Fang, Oon.tr. Biol. Lab. Bci. Soc. Ching 
(Zool. Ser.), VI, pp. 99.103 (Szeohuan, no definite locality). 

1944. Binogaatromyzon szechua~n8is, Chang, Binenaia XV, p. 53' (Luhsien.and 
Chengtu, Szechuan). 

194:9. Bi1WgaBtrom,yw-n 8zechuanen.P8, Chen and Liang, Quar. JO'Urn. Taiwan MUI. 
II, p. 163 (Omei, Szechuan). ' . 

As the distinguishing characters of the 5 species included under this 
genus very much overlap, it is propose,d. to describe this speci.men· in 
d.etail with figures so as to facilitate reference in "future. . 

1 Hora, S. L., Mem. Ind. MU8. XII, pp. 300·302 (1932). 
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D.3/9; P.12/12; V.6+2/12; A.1/5. 

The head and the body are dorso-ventrally depressed with the 
ventral lsurface greatly flattened. The dorsal profile is but slight,Iy 
arched.' The length of the head is contained 5·3 times in the total 
length and its height is only half its length. The snout is broad and 
rounded and is free from tubercles. The eyes are placed dorso-Iaterally 
and are not visible from the ventral surface; they are contained 3 times 
in the length of the snout and are about 1·5 times apart. The nostrils 
are placed just iIi. front of the eyes and are fairly conspicuous. The 

TEXT·FIG. I.-Ventral view of Sinogastromyzon 8zeckuanensi8. Note thE7 number 
of simple and branched says in the pectoral and pelvic fins X 2. 

mouth is placed on t4e .ventral surface considerably behind the tip of 
tile snout; the jaws are bordered by papillated lips; the upper lip has 
nine small papillae. There are 4 small barbels in the notches on the 
rostral fold, in front of the anterior lip. There is a pair of barbels at 
each angle of the mouth, the outer one being longer and st·outer. The 
gill-openings--are--small--a-nd, restrieted--a-bovo- the--bases -of -the -pecto'tal 
fins. -

u 
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The origin of the dorsal fin is j nst behind the insertion of the pelvicsJ 

and is nearer to the tip of the snout than to the base of the caudal fin. 
The pectoral fins are horizontally inserted and are provided with mus
cular bases which are free from scales; the inner rays being longer than 
the outer. Each fin is composed of only twelve undivided rays. The 
outer rays are not padded. The pelvics are also horizontally placed 
and form a disk-like structure on the ventral surface. They extend beyond 
the anal opening but do not reach the base of the anal fin. The pelvics 
are provided with muscular bases, which are naked. The anal fin is 
small and is inserted a short distance from the pelvic8. It does not 
reach the base of the caudal fin. The longest ray of the anal fin is. twice 
the length of its base. It is provided with a papilla. The least· height 
of the.caudal peduncle is about one-third of its length. 

The depth of the body is contained about 7·3 times in the total 
length. The body is covered with small scales which are keeled; they 
are absent on the ventral surface as far as the anal opening. The lateral 

TEXT-FIG. 2.-Lateral view of ... '1inogastromllzon 8zeckuanensis, showing the naked 
musoular bases of the peotoral and pelvio fins. liote the extent to whioh the 
muscular bases are naked X 2. 

line is complete. A scale from below base of dorsal fin is small and oval 
in outline. The circulii and radii are very inconspicuous. The nucleus 
is eccentric and disorganis~d. 

In spirit, the colour is brownish and is marked with irregular dark 
pa tches. The ventral surface is pale olivaceous. 

The present specimen differs from Fang's description of szechuanensis' 
in the following characters :- ' 

1. Vent with papilla and placed equidistant from bases of pelvic! 
and origin of anal fin, versus nearer bases of pelvics than 
origin of anal fin. 

2. The number of scales along the lateral line is 57 1Jersu, 64 in 
8zechuanensis. 

S. (rhe pectoral fin possesses only 12 branched rays versus 13 in 
8zechuanenMs. 

1 Fang. P. W., Oonlr. Biol. Lab. Sci. Soe. OhinG VI (9), pp. 99·103 (i930). 
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4. The pelvic fin possesses only 20 rays (8/12) versus 21 rays 
( 6-8/15-13). 

5. The upper lip has only one row of 9 papillae versus 11 in su
chuanensis. 

The above-noted differences would have justified the retention of 
the present specimen as a separate subspecies, if Chang had found these 
differences constant in the 4 specimens he reported upon from Luhsien 
and Chengtu. His specimens were 64-67 m.m. in standard length and 
gave the following counts for fin-rays and scales :-

D. 3/8 ; A. 2-3/5; P. 23-25 (11-13/12-13); V. 20-22 (5-6+2-3/12--
13); L. 1. 61-64; L. tr. 11/8-9-A. 

Material.1-A single specimen : No. U .M.M.Z. 15816, Museum of 
Zoology, University of Michigan, Ann Arbor, Michigan, U. S. A. 

Measurements in millimeters. 

Total length including the caudal fin 
Length of caudal fin 
Length of head 

'Vidth of head 
Height of head at oc~iput 
Length of snout 
Diameter of eye 
Interorbital width 
Breadth of body in front of dorsal fin 
:Brea.dth of body in front of pelvjcs 
Length of cauda.l peduncle 
Least height of caudal peduncle 
Longest ray of dorsal fin 
Longest ray of a~al fin 
Length of base of anal fin 
Length of pectoral fin •. 
~ngth of pelvic fin 

.. 

, Fang, P. W., 8inen8ia II, (3), pp. 48·53 (1931). 

IIGIPC-M-3 ZSI-9-7-51-450. 

.. 

.. 

.. 

80·0 
17·0 
15'0 
15'0 
7·5 
9·0 

3'0 
5·0 

11·0 
16·0 
15·0 
5·5 

15·0 
10·0 
5·0 

24·0 
23'0 


