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III. ON FISHES BELONGING TO THE FAMILY COBITIDAE FROM 

HIGH ALTI'l'UDES IN CENTRAL ASIA. 

By SUNDER LAL HORA, M.Sc., Assistan.t Superil'ttendent, 
Zoological Su-rvey 0/ India. 

The Cobitid fishes I fronl the high altitudes of Central Asia are 
generally characterized by the absence of a suborbital spine, 
by the elongate form of their body, especially of the caudal 
peduncle, and by the total absence of any scales. 'l'he belly is 
generally rounded and not depressed. The Indian lVlus~um possesses 
a large number of specimens of this family from Tibet, Northern 
Kashmir, Western Turkestan and Seistan. When dealing with the 
fish of Seistan it was pointed out by Annandale and Inyself 2 that 
among those specimens ,vhich have been referred by several ich­
thyologists to N emachilus stoliczkae Stei nd. there were several 
forms capable of specific separation. In this note an attempt is 
Inade to elucidate these. points and to (liscuss the specific validity 
of the various species represented in our collection. 

Here are also incorporated the results of an examination of 
the loacbes recently collected in Kashlllir by officers of the Zoolog­
ical Survey of India. 

At t4e end I have added a short note 011 the sexual dinlorphism 
exhibited by some of these species. 

The Central Asiatic forms belonging to the fatnily Cobitidae 
dealt with in this note may be gFouped into three distinct genera. 
which can be distinguished in the follo\ving manner:-

A. 'fwo bladders; one lying free in abdominal cavity 
and seconrl divided into two lateral cha m bers 
enclosed in bone Diplophysa. 

B. One bladder, consisting of two lateral ch~unbers 
enclosed in bone. 

I. Soft dorsal fin between spiny dorsal and caudal 
fins present ... ... ... Adiposia. 

II. Soft dorsal fin absent... Nemac.lziltts. 

Genus Diplophysa Kessler. 
187-1-. IJipl ophysa , I(cssler, Bull. Soc. Sci. Moscoli XI, pp. I-6J. 
1888. Lefua. H(~rzenstein, Wiss. Res. Preze~ualslli Central Asia. Rei's., 

Zool. [[I (2), p. GI, 

Unfortunately the paper in \vhich Kessler proposed the generic 

L A. large number of SpeCill1enS of the Cobitid gcnu~ Botia. which possesses 
spines below the eye, have recently been collected in Kashmir. 'fhe g-etlus cxtend~ 
to China as well, but I have not dealt with it here. 

Annandale and Hora, Rec. Ind. Mus. XVIII, p. 179 (IC)20). 
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name Diptophysa, is not available in Calcutta, so I take fronl Day 1 

the characters on which this genus was erected. -rhe genus Dipto­
physa comprises those fishes in which the body is greatly elongated 
and strongly compressed posteriorly; the eyes are surrounded with 
a fold of skin forming a lid; the lips are fleshy, the upper more or 
less denticulated, the inferior bilobed and Inore or less papillated 
and the air-vessel is divided into two parts, the anterior enclosed 
in a bony capsule and the posterior elongated and free in the 
abdolninal cavity. I agree with Day (op. cit.) that the first three 
characters do not possess any generic value, but the last feature, 
that .of the air-vessel, is quite sufficient to distinguish the genus 
Diptophysa from N etnachilus, to \\lhich it is clos'ely allied. Day 
did not dispute the validity of the last character but suggested a 
re-examination of the Western Turkestan specimens and remarked 
that, "it would be very remarkable \tvere the N emacheili found in 
Europe, in fact throughout Asia, even in the l)xus, to have their 
air-vessel enclosed in bone,' whereas in the river IIi going to Lake 
Balkash, and the river Urdjar falling into Lake Ala (Ala-:-Kul), to 
have the same organ partially free in the abdomen, as is seen in 
the genus Botia. " Day did not think himself justified in recognis­
ing Diplophysa as a distinct genus from N emachilus even 011 the 
character of the air-bladder, which is so retnarkable. 

Kessler 2 in r879, when dealing with the Central Asiatic fishes, 
upheld his genus DiPlophysa and described two new species under 
this generic designation. In revie\tving Day's criticisin of the 
genus he pointed out that in all probability Dr. Stoliczka's collec­
tion was made in the area south west of the Tarim river-system, 
while Przewalski's collection, \tvhich contained several representa­
tives of the genus, "vas madelmuch further to the.east. l\ioreover 
he considered the air-bladder to be as important for taxonomic 
purposes as the pharyngeal teeth. on which the two families 
Cobitidae and Cyprinidae" are distinguished. 

Herzenstein 8 in his valuaqle monograph of Central Asiatic 
fishes agreed with Day and considered DifJlophysa synonymous with 
N emachilus. .But at the same time he instituted a new genus 
Lefua to accommodate DiPlophysa costata Kessler and Octonema 
pleskei Herz. He chardcteiized the genus Lefua as follows:­
" Caput valde depressum. Os fere terminate. Spina suborbitalis 
nulla. Nares anteriores cirro sat longo instructae. Cirri rostrales 
4, supra-maxillares 2. Vesicae natatoriae pars posterior in cavitate 
abdominali libere suspensa." No notice seems to have been taken 
of this gentts till 1907 when Berg' recognised it and considered the 
Japanese genus Elixis Jordan and Fowler 6 as a synonym of 

1 Day, Proc. Zool. Soc. London, p. 791 (1876); Sci. Res. 2ud. Yaykand 
Mission, Ichthyol., p. 12 ( 187S). ' 

.'J. Kessler, B,ull. Acad. Sci. St. Petersbollrg XXV, p .. ~02 ( 1879). 
v Herzenstelll, IViss. Res. Pr$ewalski Central As. Rt!is., Zool. I I I (2), p. 1 

(1888). . 
4a Berg, Proc. U.S. Nat. iv/us. XXXII, p. -1-37 (190 7). 
b Jordan and Fowler, Proc U.S. Nat. Mus. XXVI, p. 768 (1903). 
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Letua, the definition of which he modified as follows :-" Cirri 8, 
four rostral, two maxillary and two at the anterior nostrils. 
Scales present. No erectile spine below the eye. Dorsal fin about 
over the ventral, with few rays; caudal rounded. ...L\.ir-bladcler 
with a posterior part free in the abdominal cavity." The genus 
Elixis was established to com prise those species of N emachillts 
which possessed a pair of nasal barbels in addition to six o~hers 
that surround the Inouth. In E. nik/~onisJ the genotype of the 
genus, and in E. coreanus subsequently described by Jordan and 
Starks 1 no mention is made as to the nature of the air-bladder in 
them. I have examined some Indian species of the genus Nel1za­
chilus, such as N evezardi Day ~ which possess a pair of well­
developed nasal barbels but 4ave not found in t.hem a free 
bladder in the ab,dominal cavity. It is quite probable that the 
Japanese species with eight barbels may not possess a free bladder 
as is said to be present in the Chinese species with eight barbels 
assigned to the genus LeJua by Herzenstein. I am led, therefore, 
to believe that Berg united the two genera tuerely on the consi­
deration of the nasal barbels and paid little attention to the 
character of the air-bladder. He, moreover, considered Nelnachi­
l'lts dixoni F'owler ,8 Elixis coreanus Jordan and Starks and the 
two forms included by Herzenstein under his genus Le/ua as 
representing only one species, having examined a large number of 
specimens from widely different localities in China and Korea. I 
doubt the validity of this statement and suggest a re .. examinatioll 
of these specimens. There seems to me nothing at present in the 
definition of Le!tlta and l~lixis) except the presence of nasal barbels, 
which could justify their separation from Diplo physa and N e/1tachi­
lus respectively, but A.l1nandale and I (op. cit., p. 185) have already 
pointed out that we do not consider it a character of generic value. 
I conclude, therefore, that Letua is a synonytll of Diplophysa and 
Elixis of N elnachilus . 

Quite recently \Veber and Beaufort 4 have recognised the 
genus Elixis and have referred N eJJzachilus obesus Vaill/ to it only 
on the character of the nasal barbels. 

In a recent contribution to the ichthyology of Central Asia, 
Zugmayer 6 has recognised the gen us DiPlophysa as distinct frotn 
N emachiltts, though closely allied to it. The chief distinction 
between the two genera lies in the fact that according to Zug­
mayer a part of the air-vessel lies free in the abdonlinal cavity 
in Diplophysa, whereas in N emachilus it is wholly enclosed in a 
bony capsule. Having examined the air-bladder in D~plophysa 
papilloso-labiata Kessler, Zugmayer states that the two parts are 
distinct from each other. 

J Jordan and Starks, Proc. U.S. Nat. Allis. XX \' I I I, p. 201, fig. 7 j Iqo,::;). 
-2 Day, Fish. India II, p. 613, pI. c1iii, hg. 11 (1878). 
::. Fowler, Pl'oc. Acad. iVat. Sci. Rhiladelphia, p. 181 (1899, 19(0). 

~ Weber and Beaufort, Fishes Indo-Austral. Arclzipel. III, P.3S, fl,!..!', 16 
(10,6). 

~ b Vaillant, Notes Leyden Mus. XXIV, p. 134 \1902 ). 

'\ Zug-mayer, Zool. Jlllz1'b .... ~yst. XXIX, p. 294 (1910). 
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I have myself examined specimens of the same species in our 
collection and agree with Zugmayer's statement. Both Kessler 
and Zugmayer believe that there is only one bladder in Dip­
lophy sa and that the anterior part is enclosed in bone while the 
posterior lies free in the .abdominal cavity. Zugmayer found the 
two bladders to ·be quite distinct from each other but regarded 
them as parts of the same bladder. On examining the bladder in 
young specimens of a new species from Eastern Tibet (Rham-tso) 
I find that the two bladders are totally distinct frOlll each other 
and that they are not the two parts of a single structure. The 
posterior bladder J that lies free in the abdominal cavity, is con· 
nected with the oesophagus by a short pn.eumatic duct given off 
from its ·anterior end. This duct is only distinct in young speci­
mens and atrophies in the adult. In order to undelstand the 
true significance of the posterior bladder and its relation to the 
anterior, it is necessary to e.xamine the various types of bladder 
commonly met with among the different genera of Cyprinoi­
dea. 

The swim-bladder of a typical Cyprinid fish such as Labeo 
rohita is large and li~s free in the abdominal cavity. It is con­
stricted in the middle to form an anterior and a posterior chamber 
(fig. Ia). 'l'he pneumatic duct from the oesophagus opens into the 
constricted region. In those genera that live in rapid running 
waters the bladder u~dergoes considerable degeneration; this 
consists firstly in the grad.uat reduction of the two chambers and 
the ultimate disappearance of the posterior, and secondly, ill the 
thickening of their 'Nalls. In extreme cases the bl adder becomes 
completely enclosed in a bony capsule derived fronl the transverse 
processes of the adjacent vertebrae. 

In the genus Psilorhynchus the posterior chamber is greatly 
reduced and the anterior is covered by a thick fibrous coat (figs. Ib, 
IC). In N en1achilus vitt«tus from the Kashmir Valley the anterior 
chamber is laterally flattened and covered by a bony capsule while 
the posterior chamber is small and thick walled (fig. If). The 
pneulnatic duct still opens into the constricted region between the 
two chambers. In other species of this genus the anterior part is 
divided into two lateral chambers w.hich are enclosed in a bony 
capsule and all remains of the posterior chamber are wanting. 
In A diposia rhadinaea there is still a short bulb-like structure re­
presenting the posterior chamber (fig. Ig) otherwise it is very 
similar to that found in most species of J.Vemachilus. In extreme 
cases such as Balitora brucei the two lateral halves of the anterior 
chamber are much reduced and are somewhat separated from 
each other (fig. 1h). 

Among the members of the genus DiPlophysa the anterior 
bladder. (fig. 11"), which is enclosed in a bony capsule, is in all 
probability similar to that found in the genus Nemachilus and, 
thus, it may represent the primary or the true original bladder of 
the fi~h. The posterior bladder, that lies free in the abdominal 
ca vity, is a secondary structure and in its origin a.nd position is 
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'rEXT-FIG. I.-Types of air-bladder found in Cyprinoid fishes. 

a, Labeo rohita. b, c, Psilorlzynchus balitora. 
d, Botia hymenophysa. e, Botia almorlzae . 
. f, Nemachilus vittatus. g, Adiposia 1'lzad£naea. 
h, Balito1'a b1'ucei. i, Diplopl1ysa stewarti. 

The dotted line in the figure indicates that the portion thu ') outlined is cncl()'ied 
in bone. 



68 Records of the Indian Museum. [VOL. XXIV. 

quite different frotn the normal Cyprinoid bladder. The following 
are the chief points of difference:-

(i) There is a short pneunlatic duct from the anterior end of 
the bladder to the oesophagus, while in the normal Cyprinoid type 
the pneumatic duct is long and opens into the middle of the 
bladder in the constricted region. 

(ii) The bladder mayor may not be constricted in the middle. 
(iii) The pneulnatic- duct is present only in young specimens, 

while it is lost in the adult. 
In the genus Bot£a, the structure of the air-bladder differs 

considerably. Though in many respects of a typical Cyprinoid 
form, the anterior chamber is partially (fig. rd) or wholly (fig. 
Ie) enclosed in a bony capsule formed by the transverse pro­
cesses of the neighbouring vertebrae. On comparing drawings d 
and i in figure I, it will be seen that Day was in error in suggest­
ing that the bladder of DiPlophysa \vould have to be similar in 
structure to that in B otia. 

The reduction of the swim-bladder in fishes that live in rapid­
running \vaters is in all probability due to the fact that they live 
on the bottom and do not require to make vertical movements. 
The enclosure of the bladder in a bony capsule presumably has 
some special biological significance, but of this nothing is yet 
kno\vn. Zugmayer believed that the free bladder in DiPlophysa 
is to be explained by the assumption that the members of the 
genus have not yet acquired a true ground habit and that conse­
quently the posterior half has not yet been affected. This, how­
ever, does not appear to be a correct interpretation of the fact as 
there are two distinct air-bladders in Diplophysa, the one enclosed 
in a bony capsule being possibly the original Cyprinoid bladder, 
while the other that lies free in the abdominal cavity is either a 
secondary acquisition or, as Dr. Annandale suggests to me, repre­
sents the modified posterior chamber of the normal Cyprinoid 
bladder. In the latter case the anterior chamber has become en­
closed in bone, as in N emachilus vittatu,s, and the posterior cham­
ber \vas nipped off, retaining its connection with the oesophagus 
through the prinlary pneumatic duct. The members of the genus 
DiPlophysa have in all probability conle to live secondarily in the 
deep muddy waters of the lake-basins of Central Asia in which 
situation they require a hydrostatic organ for vertical movements; 
I believe that they have originated from forms like Nemachilus in 
which the air-bladder. is reduced and enclosed in a bony capsule. 
When the primary air-bladder became enclosed in bone it probably 
could not again be modified for the performance of a hydrostatic 
function to suit the new environment. I thus believe that Diplo­
physa is a more specialized genus than N emachilus, whereas Zugma­
yer regards it as more primitive. Of the species of Diplophysa at 
present known, all described by Kessler, the following have been 
re~orded ~ither from lakes or from deep muddy waters at great 
altitudes In Central Asia :-



1922.] S. L. HORA: Central Asiatic Cobitidae. 69 

Di1,Zoph ysa strauchii, IIi river flowing into Lake Balkash. 
U rdjar river flowing into Ala-kul. 
Lake Dalai-nor. 

" 
" 
" 
" ., 

" 
" 

labiatus, 
intermedilfs, 
nasalis, 
costata, 
dalaicus, 
kungessana, 
papilloso-labiata, 
microphthalmus, 

" 
II 

" Kinges River. 
J uld lIS. 

Charni. 

Of the nine species enumerated above the first two are from 
Eastern Turkestan, the next four from Lake Dalai-nor) which is 
situated in the lake basin of Mongolia, and the remaining three 
from the Tarim river-systenl which ultinlately drains into lake 
Lob-nor. It is significant that all the Cobitid fishes known from 
Lake Dalai-nor belong to the genus Diplophysa. A new species 
of this genus described here was obtained by Capt. Kennedy and 
Capt .. Stewart in a small stream flowing into Rham-tso, a lake of 
considerable dimensions at an altitude of I4,700 ft. in ~~astern 
Tibet. 

It will thus be seen that the genns is known frOln Eastern 
Turkestan and Mongolia Oll the one hand and from Rham-tso in 
Eastern Tibet on the other. This apparently discontinuous dis­
tribution may be accounted for by the fact that very little is at 
present known of t.he ichthyology of the intennediate region. 

There is yet another possibility \vhich nlay explain the distri­
bution of this genus. It is possible that the genus is polyphyletic 
in origin, because the character of the bladder on which it is 
solely based, may have originated on Inore than one occasion in 
response to life in deep waters \vhich necessi tated some hyurostatic 
mechanism. 

The genus Diplophysa is represented by two species in the 
collection of the Indian Museum, one of \vhich is ne~v to science. 

Diplophysa papilloso-labiata Kessler. 

1878. Diplophysa papilloso-labiata, Kessler, Bull. Acad. Sf. p(tters­
bourg XXV p. 299. 

1878. Diplophysa papdloso-labiata. K.cssler, Mel. biol. X, p. 257. 
1888. Nemaclz ilus strallchii var. papilloso-labiatus, Herzenstcin. 

Wiss. Res. Prze'walskt' Central As. Reis., Zoot. II I t 2), p. 50, 
pI. vi, fig. 5. 

lyIO. Diplophysa (N emaclz illlS) strauch ii papilloso-l abilltn I Zug-­
mayer, Zoot. Zalzrb. Syst. XXIX, p. 297. 

This is the only species of the genus Diplo,bhysa collected by 
Dr. Stoliczka. There are seven specimens in our collection and 
they are labelled as having come from Varkand, probably from 
the Yarkand river which forms a part of the Tarim river-system. 
Of the seven specimens four are male:; and the rest females. The 
species exhibits a well-marked sexual dimorphism. 

The free air-bladder is not constricted in the middle and lies 
almost in the middle of the abdominal cavity. In my dissections 
I have not been able to find any pneurnatic duct. 
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The eggs of this species are very small and almost fill the 
\vhole of the abdominal cavity. 

Diplophysa papilloso-labiata is kno\v n only from the Tarim 
river-system (Eastern Turkestan). The longest specimen in our 
collection is 105 mm. in length vvithout including the length of 
the caudal fin. 

Diplophysa stewarti t sp. nov. 

('l'ext-figs. 2C, 2d.) 

1908. Nemacltilus sfoliczkae, Lloyd (in part), Ret. Intj.. Mus. II, p. 
34I. 

1911. Nemachilus stoliczkae, Stewart (in part). Rec. Ind. Mus. VI, 
P·7°. 

1920. Nemachilus Ihasae, Annandale and Hora (in part), Ret. Ind. 
Mus. XVI II, p. 179. 

This species is represented in our collection by several young 
<lnd half-gro,vn specimens. It closely resembles N e1nachilus llzasae 
Regan with which Annandale and myself 1 confused it when 
dealing with the fish of Seistan.. Both Lloyd and Stewart referred 
these specimens along with N emachilus lhasae to N stoliczkae. 
])iPlophysa stewarti is., however, readily distinguished by the pre­
sence of a second air-bladder and also by the nature of its skin, 
which is tuberculate all over. 

The dorsal profile is highest near the nape, in front of which 
it slopes considerably to the tip of the snout. 'fhe body is thickest 
anteriorly and gradually and regularly slopes to the base of the 
caudal fin. The head is round, narrow and pointed; its length is 
contained 4"2 times in the length of the fish ,,:ithout the caudal 
fin. The body is deepest at its commencement and the greatest 
depth of the hody is contained 1"6 times in the length of the head. 
The eyes are placed in the middle of the head and are scarcely 
visible from below; the diameter is contained 3·4 to 3"7 times in 
the length of the head. There are six barbels) 4 rostral and· 2 

11laxillary. The maxillary barbels are the longest; they are 
slightly longer than the diameter of the eye. The upper lip is 
fri nged and the lower is interrupted in the middle and is strongly 
papillated" The lateral line is complete; anteriorly it is continued 
as a series of open pores below the eyes. There are a few open 
pores on ~he dorsal surface of the head near its posterior border 
extending downwards all ~ach side to join the lateral line. The 
dorsal fin comnlences considerably in advance of the ventrals and 
its origin is equidistant from the tip of the snout and the base of 
the caudal fin. It is higher than the depth of the body immed­
iately belo,,, it. The ventrals extend beyond the anal opening and 
a1tllost reach the base of the anal fin. The caudal peduncle is long 
and narrow; its least height is contained 6· I to 6'6 times in its 
length. The caudal fin is deeply concave \vith the upper lobe 
considerably longer than the lo,ver. 

J Annandrtle and Hora, Rec. Ind. AlliS. X"III, p. 179 (1920)" 
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This species exhibits sexual dimorphism and the males can 
readily be distinguished by a tuberculate pad below the eye. 

The secondary bladder is large and constricted in the middle. 
It differs from the normal Cyprinoid type in the fact that the 
pneumatie duct here opens at the anterior end instead of in the 
constricted region. 

b. 

TEXT-FIG. 2.-Cobitid fishes frOl11 Eastern Tibet. 
a. Lateral view of Nemaclzilus tibeta1ZllS Regan. 
h. Under surface of head and chest of sanle. 
c. Lateral view of Dif;lophysa stewarti, sp. nov. 
d. Under surface of head and chest of same. 

The colour in spirit is characteristic of the species. There 
are short black bars along the lateral1ine and on the back. The 
belly and under surface of the head and also the general colour of 
the body is pale ali vaceous. The dorsal and the caudal fins are 
marked with black. 

Type-specimen.-F. 28gt4/ I, Z oolng£cal Survey 0/ India (1 nd. 
Mus.). 

Locality:-The specimens were collected by Capt. R. S. 
Kennedy, I.M.S., and Capt. F H. Stewart, 1.1\'I.S .. - in a snlall 
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stream flowing into Rham-tso (Eastern Tibet). There are two 
young specimens from Se-Chen in Tibet, which I also refer to this 
speCIes. 

Genus Adiposia t Annandale & Rora. 

1920. Adiposia, Annandale ann Hora, Rec. Ind. Mus. XVIII, p. 182. 

The genus was recently proposed by Annandale and myself 
for two species of Cobitid fishes from Seistan with a long soft 
dorsal fin between the bases of the dorsal and the caudal fins. 
We also referred a species from 'rurkestan, Adiposia longicauda 
(Kessler),' to this new genus. 

Genus Nemachilus v. Hass. 

The thirteen species of the genus f\T emachilus froin Central 
Asia in the collection differ .from the numerous forms known 
froln the Indian Empire in their large size and alnlost subcylindri­
cal form. None of then1 , moreover, possesses the vertical bands 
of piglnent which characterize those from lO'v"er altitudes. 

The following is an artificial key to the Central Asiatic­
species of N emachilus in the collection of the Indian lVIuseum :-
I. Ven~rals terminating a considerable distance in front of anal 

openIng. 
A. Eyes wholly in anterior half of head, dorsal commenc-

ing in advance of ventrals. ... ... . .. 
B. Eyes in nliddle of head; ventrals comrnencing in advance 

of dorsal ... ... ... ... ... 
I I. Ventrals just reaching or extending beyond anal opening. 

A. Anterior origin of dorsal almost equidistant between tip 
of snout and bas-e of caudal. 
1. Lateral line inconlplete,. ending shortly after its cOln-

nlencement ... 
2. Lateral line complete or becuming sonlewhat obscure 

behind anal fin. 
a. Eye almost in nliddle of head. 

i. Pectorals as long as head .. , 
ii. Pectorals shorter than head. 

a. Least height of caudal peduncle almost equal 
to diameter of eye 

8. Least height of caudal peduncle considerably 
greater than dialneter of eye. '.. ... 

b, Snout longer than postorbital part of head 
B. Anterior origin of dorsal not equidistant between tip of 

snout and base of caudal. 
I. Anterior origin of dorsal nearer tip of snout than base 

of caudal 
2. Anterior origin of dorsal nearer base of caudal than tip 

of snout. 
a. Eye in middle of head. 

i. \. entrals distinctly extending beyond anal opening. 
a. Least height of caudal peduncle 4 tilnes in its 

length, lower lip ahnost continuous ... .., 
/3. Least height of caudal peduncJe 5 times in its 

length, lower lip widely interrupted 
ii. Ventrals ju~t reaching anal opening ... 

N. yarkandensis. 

IV. gracilis. 

N. tZlittat us. 

fl. yasinensis ~ • 

N. lhasae. 

N. kashmirenst's. 
N. tenuis. 

N. ladacensis. 

N. stolic~kae. 

N, tenuicauda. 
N. marnloratus. 

! Kessler '! Pisces" I'll l~'edlschenko's II Re··se l',1 Tllrkesf n ., p 38 pI \'1' " a J • , • , 

figs. 22, 23 (I8i4). 
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b. Eye not in nliddle of head. 
i. Snout shorter than postorbital part of head. 

4. Anal fin separated from caudal by a distance 
ahnost equal to its own length N. lIIicrops. 

B. Anal fin separated fron1 caudal by a distance 
considerably iess than its own length iV. yasillelZsis ~ 

II. Snout longer than postorbital part of head. .1\/. tibetalZlls. 

Nemachilus yarkandensis Day, 

1876. Nemaellilus yarkandensis, Day, Pror. Zool. Soc. London, p. 79. 
1878. Nemacllilus yarkalldellsis, Day, Sci. Res. 21ld Yarkand AfissiotZ, 

lehthyol., p. LJ, pI. v, fig. ~. 
1889. Nemacll,illls ya"kd.ndensis, Herz~nstein (in part), Jriss. Res. 

PJ'ze'walski Central As. Reis .• Zool. III (2), p. 74. 
1910. N en? aell ilus J'arkandensis, Zugmaycr, Zo()l. Jah rb. Sv-,t. XX I X. 

. P·29S· 
The Indian MuseUlll possesses a large number of specimens 

of this specie.; from Yarkand, Pas Robat. Yallkihissar and 
Kashgar. Besides these there is one specimen about 132 mm. in 
length labelled as having come from Kashnlir \vhich I am convinced 
also belongs to this species. So far N yarkalldensis has been re­
corded only from the Tarim River system and its extension into 
Kashmir is very doubtful and requires confirmation. My specimens 
correspond in every detail to the typical form. The various 
varieties described and figured by Herzenstein are not represented 
in our collection; probably they are all far Eastern or Chinese 
forms. 

N el1lachilus tarimensis Kessler I has been considered to be 
'Synonymous with N yarkandensis by Herzenstein, who figures 
Kessler's original specimen of N tarimensis as N yarkandensis 
(s. st.). After a careful comparison I am lead to believe that 
the two species are different and that N tarirnensis as figured 
by Herzensteill differs froin N yarkande1tsis in the following 
points:-

N tarinzensis. N yay kan.densis. 
The COl11mencement of the dorsal tin is 

almost equidistant frol11 the tip of the 
snout and the base of the caudal 
fin. 

The eyes are large and are not situated 
entirely in the anterior half of the head . 

The commencement of the dorsal fin is 
distinctly nearer to the base of the 
caudal fin than to the tip of the 
snout. 

The eyes are small and are situateci 
in the anterior half of the head. 

. A.s regards the three varieties of this species, it is difficult to 
discuss their true relationships without examining Herzenstein's 
specimens. N yarkandensis longibarbus differs from the typical 
form in the commencement of the dorsal fin, which is situated in 
the middle of the body, the longer barbels and the curve of its 
dorsal profile. Probably it represents a new species. The other 
two varieties, brevibarbus and 1nacropterus somewhat resemble our 

• t 

speClmens~ 

I Kessler, Bull. Acad. St. Petlfysboltrg XXV p. 300 (I878), 
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N emachilus gracilis Day. 

18 76. Nemachilus gpacilis, Day, Proc. Zool. Soc. London, p. 798. 
IR78. Nemachilus gracilis, Day, Sci. Res. ~lld Yarkand Mt'ssion, 

Ichthyol., p. 16, pI. iv. fig,S. 
1878. N emachilus gracil£s, I)ay, Ft'sh. India I I, p. 62 I. 
1889. lVemach£lus gracilis, Day, Faun. Brit. Ind. Fish. I, p. 237. 
1898. Nemachilus stoliczllae, Alcock, Rep. Nat. Hist. Res. Pamir 

Bound. Comm. t p. 38. 

1'his species 1S readily distinguished by the nature of its lower 
lip which is widely interrupted in the middle and is thrown into a 
longitudinal fold on either side. I have examined Day's type­
specimen" from Basgo, on the head waters of Indus." 

I also refer to this species a specimen from Lukong River 
and several others from the affiuents of the Yasin River near 
Darkot. The latter were collected by Col. Alcock. The w.aters 
of both these streams flow directly or indirectly into the Indus 
River. 'fhese speci~ens \vere previously recorded as lV. stolic2kae. 

Several young, half-grown and adult specitnens have recently 
been collected in the Kashtnir Valley. The specimens were ob­
tained from a lake about four miles from Sonmarg. The species 
exhibits marked sexual dimorphism. ,!'he eggs are minute. 

The adult individuals possess 6 to' 7 broad black bands acro~s 
the back. In young specimens there is a series of black dots 
along the lateral Ii ne and the dorsal surface is mottled with black 
and brown. 

N emachilus vittatus (Heckel). 

1838. Cobitis 7.Jittata. Heckel, Fisclze Kaschm., p. 80, pI. xii, figs. 1 
and 4. 

1844. Cobitis vittata, Heckel, in Hugel's J<aschmir IV p. 382, fig. 

G~nther 1 combined Heckel's two species of this genus fronl 
KashmIr and adopted for them the specific name marmoratus. 
Day 2 followed Gunther and recognised only one form from the 
Kashmir lakes. Zugmayer8 perhaps doubted Giinther's identifi­
cation a'nd in recorcting N entachilus 1narmoratus from cr '''ular 
Lake" gave Gunther as the author of the species. On examin­
ing ~he old collection of the Indian Museunl, I find that out of 17 
speCImens from the Kashmir lakes, 16 belong to N viltatus and 
one to another species. N vittatus can be readily recognised by 
the nature of its lateral line which ends shortly after its com­
tnencement. 

I have not included references by Gunther, Day and Zugmayer 
under the title of this species as it is impossible to be sure of the 
identity of the species they recorded. They do not make any 

~ Gunther, Cat. Brit. Mus. Fz'sh. VII, p. 356 (1868). 
Day, Proc. Zool. Soc. London, p. 798 (1876) j Fish. India I I, p.620 

(1878). . 
;', Zug-mayer, Zool. Jahrb. S)Ist. XXIX, p. 296 (1910). 
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mention of the lateral line ill which, as explained above, .the speci­
fic ch aracter is to be found. 

Quite a number of specimens have recEntly been brought 
back from several places in the I{ashnlir Valley hy the members of 
the Zoological Survey of India. 

Nemachilus yasinensi Alcock. 

18gtL iVemacht'luz yasine1'lsis, Alcock, Rep. iVat. Hist. Res. Pamir 
Bound. Comm., p. 38, p1. ii, figs. 2, 2a. 

'fhis species has hitherto been known frolTI a single male speci­
Inen 'procured by Col. Alcock in the Yasin River. The specimen 
is now preserved in our collection. A large 11 tun ber of specitllens 
have recently been obtained fron1 a small streanl fio\villg into the 
Sind River, a triputary of the Jhelum River. Among these there 
are three female specimens which differ considerably frOtll the males. 
The folloV\7ing are SOlne of the chief points of difference :-

Male. Fenzale. 
The dorsal fin conlmences 111idway bet­

ween the tip of the snout and tite base 
of the caudal fin. 

The snout is slightly longer than the 
pf)storbita1 part of the head. 

The lateral line is continued to the base 
of the caudal fin. 

T'he caudal fin \s forked. 

The dorsal fin com mcnccs somewhat 
nearer to the base of the caudal than 
to the tip of the snout. 

The snout is shorter tha n t he post­
orbita1 part of head. 

The 1ateral line ends in front of the 
base of the ventral fins. 

The caudal fin is either rounded or 
truncate. 

B€sides these the fe111ale specimens possess short paired fins, 
~nlall eyes and a deep caudal peduncle as compared with the males. 
The males possess well-marked secondary sexual characters such 
as are described to\lvards the end of this paper. 

The eggs ar~ small. 
The species is no\v known fronl the head-waters of the Indus 

and Jhelum I~i vel's. 

Nemachilus Ihasae Regan 

(1'ext .. figs. 3a-c.) 
1905. .Nemachilus lhasae, Regan, Ann. iWag. Nat. Hist. (7) X \' P, 3tH. 

190~. N emach ilus stolicekae, Lloyd (in part), Rec. Ind. J.~J 115., [I, p. 3.p. 
1911. Nemachilus stoliczkae, Stewart (in partl, Rec.lnd. Al,IS. VI, p. 70 
1920. Nemachilus lhasae, Annandale and Bora (in parl), Rec. Ind. 

Mus. XVIII, p. 179. 

There are several young and half-grown specimens of this 
species before me, which have been referred to N emachilus stoliczkae 
by Lloyd. They were collected by Capt. Kennedy and Capt. 
Stewart in Rhamtso,l Nyang-chu, Langllla-thang-chu, Phari rind 
to the S.W of Dochel~, all in Eastern Tibet. My specimens agree 
with Regan's descf1ptioll .of the species. The young individuals, 
however, possess black blotches along the lateral line besides short 
cross-bars on the back. 

The species exhibits well-marked sexual c1inl0rphisln. 
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N emachilus kashmirensis t sp. nov. 

1876. Nemachilus t"lipicola, Day, PYoc. Zool. Soc. London, p. 799. 
1878. lVemaclzilus rupicola, [)ay, Sci. Res. 2nd Yarka12d Mission­

lchthyol., p. 17. 

To this ne\v species I assign several specimens recently 
collected in Verinag, K ukarnag and in a small stream flowi ng from 
the Kashnlir waterwurks reservoir to the trout farm at Harwan. 
The species is characterized by an emarginate caudal fin and by 
the presence of broad, black bands across the back. Probably 
these characters led Day to refer sonle of his Kashmir examples 
to N emachilus rupicola (MeClell.) I I have recently visite.d the 

b. 

TEXT-FIG. 3.-J.Vemachilus lhasae, Regan. 
a. Lateral view of adult specimen. 
b. Same of young specimen 
c. Under surface of head and chest of adult specinlen. 

Simla Hills and have obtained some specimens of N rlllpicola) 
which differ from N kash1nirensis in the following points :-

N kashnzirensis. N 'Y~(,p1·cola. 

The ventrals extend beyond the anal 
opening and al most reach to the base 
of the anal fin. 

The pectorals are shorter thc::in the he"ad. 
There are no definite black bands on 

the sides of the body. 
The body is absolutely devoid of a 

scaly covering. 

The ventrals do not reach the anal 
opening _ and are separated from the 

"anal fin by a considerable distance. 
The pectorals are longer than the head. 
There are several black bands on the 

sides of the body. 
There are minute scales covering at 

least the posteriur three-fourths .of 
the body. 

I propose to give a oetailed description with figures of this 
species in my paper on the Indian- species of the genus to be pub­
lished in this journal at son1e future date. 

1 McClelland, JOlI1'n. As. Soc. Bengal \'II, p. 948, pI. 55, fig. 3. 
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NemachUus tenuis Day. 

1876. iVernachilus tenuis, Day, Proc. Zool. Soc. Londou, p. 796. 
1878. NemachiZus tenuis, Day, Sci. Res. 2nd Yarkand "fission, Ich­

thyol., p. IS, p1. v, fig. -J.. 
1898. NernachiZus tenllis, Alcock, Rep. ~Vat. Hist. Res. Pamil' Bound. 

Comm., p. 14. 
1906. Nemachilus stenurlls, editorial note to Regan, JOllrn. As. Sor. 

Bengal, I I ,. p. 8. 
1920. lVemachilus stoliczkae, Annandale and Hora (in part), Ree. Ind. 

Mus. XVIII, p. 178. 

The specitnens from which Day drew up his description of 
Nemachilus tenuis, came from two sources, from" Aktash,. \vhere 
the waters of the Ak-stt Pass to the Oxus" and from " Yankihissar 
where the rivers go to the Yarkand River." Day's specimens 
from the latter locality are not to be found in our collection, 
though there are several specimens of other species of the genus 
from 'the same place. 'The record, therefore J requires confirnlation 
as I think it improbable that the species really extends to the 
Tarim river-system. Seve~al specitnens from the Great Patnir, 
whence the waters pass to the Oxus systenl, were correctly referred 
to this species by Alcock. 

Quite recently Annandale and I (op. cit. ) identified the 
Seistan examples as N stoliczkae, but I now believe that they 
represent N. ten1-tis. The Seistan specimens were collected in the 
Helmand River which may once have formed a part of the once­
extensive Ox us system'. Regan (OPe cit.) referred these specimens 
to N. stenurus O~l account of their long and narro\v caudal peduncle J 

but this is also a character of N tenuis. The two species differ in 
the followipg points :-

N sten~t1·us Herz. 
'The commencement of the dorsal fin is 

nearer to the tip of the snout than to 
the base of the caudal fin. 

The lower lip is continuous and entire. 

lV tenuis Day. 
The commencement of dorsal tin is 

either equidistant rr0111 the base of 
the caudal fin and the tip of the snollt 
or It is slightly nearer to t he former 
than to the latter. 

The lower lip is widely interrupted in 
the middle and is greatly pliatcd. 

N stenuJ'us was described from Dy .. tschu, the S0urces of the 
Yang-tse-kiang River; while N tenuis is kno\vn frotn the OXtlS 

system. 
Vin~iguerra 1 on the authority cf Regan referred his exanl pIes 

from Skardu in the Indus System to IV. stenuY'lIS for he writes, 
" nel riferire questi individui al N. stenurus sono confortato dall' 
avviso di Tate Regan, al quale Ii he comunicati." The specimens 
require re··examination. 

It is evident from the above discussion that the character of 
a long and narrow caudal peduncle is shared by a number of 
species. Such species are N slenurus from the sources of the 
V'ang-tse-kiang, N tenuis frdm the Oxus system and N lhasae 

1 Vinciguera, Ann. }rlllS. Store Nat. Genova XLVII, p. LP~ (H)16). 
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frolTI Eastern Tibet. The Skardu specimens probably represent 
another form in the same series. 

Nemachilus ladacensis Gunther. 

18\)8. N emachillis ladacel2sis, Gunther. Cat. Brit. Mus. Fish. VII, 
p. 356 . 

The Indian Museum posses::;es. only one specimen of this 
species six and a half inc,hes in length, froID Kashmir; it agrees 
closely with Gunther's description but had been referred to N 
stoliczkae ·by Day. Day's I N. ladacensis differs from Gunther's 
account in several respects and probably represents a different 
species. The descriptions differ in the following points :-

N. ladacensis Gunther. N. ladacent~i8 Day • 
•. The origin of. the dorsal fin is nearer 

to end of' snout t han to the root of 
the ca udal. " . 

.. The free portion of tail is very ]ow, its 
depth being nearly one fourth. of its 
length. " 

The caudal fin is rounded .( 

" Dorsal COlnmences nlidway between 
the front edg~ of the eye and the 
base of the caudal fin. ,. 

" Free portion of the tail twice as high 
as long at its base. " 

The caudal fin is emarginate. 

The proportions are also difIeren t in the two species. 
Unfortunately the specilnen from which Day drew up his 

description and which he "deposited in the Indian Museum" is 
not now to be found. 

Day's specimen was' said to have been collected by von 
Schlagintweit at Gnari Khorsum, Tibet. N ladacensis is known 
from Ladak and Kashmir. 

N emachilus stoliczkae (St~ind.). 

1866. Cobitis stoliczllae, Sleindachner, Verh. Zool-bot. Ges. Wie1z, p. 
793. pl. xiv, fig. 2. 

1868. Nemachilus stoliczkae. Giinther, Cat. Brit. Mus. Fish. VIlt 
P·360. 

A very wide interpretation has been given to this species by 
Day,2 Herzenstein,3 Gunther" 40 and several otller ichthyologists. 
I have examined a large number of specimens in our collection 
from Lukong stream, Chagra, Yarkand, Sirikol and Aktash \vhich 
were referred to this species by Day but find that several distinct 
forms are represented among t.hem. There are only ~ix specimens 
\vhich I can definitely refer to this species, one from Rupshu, the 
type-locality, three from Lukong Stream, one fronl Chagra and 
'one from Kashmir. The waters from these places pass to the 
Indus River. 

I Day, PrOf. Zool. Soc. London, p. 797 (1876); Sci. Res. 2nd Varkand 
AIission, lchthyol., p. IS, pI. iv, fig. 4. 

'1. Day, Proc. Zool Soc. London, p. 795 (1876); Sci. Res 2nd J'al'kand 
}r/ission, lcltthyol., p. 14, yul. v, fig. 2 (1878). 

;) Hcrzenstein. rriss. Res. Pl'ze7.(Jalski Centtal As. Ret's., Zool. III (2), p. 111-
(1888) • 

.a. Gitnther, in Pratt's II Sno7.VS of Tibet" p. 249 (189 2 ). 



1922.] S. L. HORA: Central Asiatic Cobitidae. 79 

IIerzenstein (op. cit.) has recognised several varieties of this 
species ~ most of which so far as I can judge from the figures 
represent different species. My specimens agree "'ith the typical 
form, of which I have examined one specimen from Rnpshu. 

Vinciguerra 1 has recorded the species from Skardu, but it 
appea-rs from his description that he has grouped several distinct 
forms under one name. In identifying his specimens as N 
stoliczkae he has followed Day and Herzenstein for he observes 
that, (C questa determinazione e basata non tanto sulla des­
crizione e figura originale, qu&.nto sn queUe di Day, di Gunther e 
specialmente di Herzenstein.' , 

Lloyd i referred some specimens trom Eastern Tibet to this 
species. I have been able to recognize at least three different 
forms among the material he examined, two of then1 belonging to 
the genus Ne1nachilus, viz. N.lhas~e Regan and N tibetanus Regan,S 
while the third helongs to t.he genus Diplophysa and is described 
here as tie\v. 

Day 4 in his later works regarded iVemachilus I;ritJithii, G~lnther /) 
as synonymous with this species. 1 have not examined any speci-
.men of Gunther's species, but it appears froln the description that 
the t\VO are different. In N gritfithii ,( the origin of the dorsal fi n 
is midway bet\veen the root of the caudal and the end of the snout," 
while tn N stoliczkae' 'the origin ot the dorsal fin is conspicuous ly 
nearer to the root of the caudal than to the end of the snout." 

Nemachilus tenuicauda (Steind.). 

1866. Cobitis tenuicallda, Steindachner, Verh. Zool.-bot. Ges. Wiell 
XVI. p. 7,)2, p1. J7, fig. 3. 

1868. Nemachilus telllficauda, (junthcr, Cat. Brit. Mus. Fish. VII, 
P·3S7· 

This species closely resenlbles N stol£czkae, from which it is 
distinguished by its elongate and narro\v caudal peduncle and by 
its colouration. 

N enlachilus tenuicauda is represented in our collection by two 
specimens from Leh. 

Nemachilus marmoratus (Heckel). 

1838. Cobitis marmorata, Heckel, Fish. K asclz m., p. 70. pI. xii, figs. 
1 and 2. 

1844. Cobitis marmorata, Heckel, in Hugel's Kasclzmil' IV p. 38o~ 
fig. 

This is apparently a rare species and is represented in our 
collection by a few specimens recently obtained in Kashmir. The 
specimens were obtained from Kukarnag Spring and froln ponds 
on the road between Martalld and Ichabal. 

1 Vinciguerra, Ann. Mus. Stor. Nat,. GeJlova X LVII, p. Lt.6 (1916). 
2 Lloyd, Rec. indo Afus. II, p. 341 (1908). 
iJ Regan, Ann. Mag. Nat. Hist. (7) XV pp. 187 and 30l (190 5) 
010 Day, Fish. India II, p. 620 (1878). 
6 Gunther, Cat. Brit. Mus. Fish. V II, p. 360 (1868). 
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I anl unable to say \vhether Zugmayer's (op. cit.) specilnens 
represent this species or lV vittatus) but the latter is undoubt­
edly n10re common in the Kashmir lakes. 

For the reasons already given under N vittat1-ts I have not 
included refErences by Gunther and Day under the title of this 
species. 

N emachilus microps (Steind.). 

1866. Cobitis micropst Steindachner, Verh. Zool.-bot. Ges. Wien XV I, 
p. 794, pI. 13. fig. 3. 

r868. Nemachz'lus microps, Gunther, Cat. Brit. Mus. Fish. VII, p. 357. 

This species is readily distinguished by its small eyes. We 
have t\\'0 specimens in our collection from Mecma I (Yarkand 
Mission, Dr. Stoliczka's collection) which agree with Stein­
dachner's description of the species. These specimens had previ­
ously been referred to Nemachilus stoliczkae. The male possess­
es wel1~marked secondary sexual characters below the eyes. 

The species was originally described from Leh and in all 
probability the \vaters from Mecma pass to the Indus River. 

Nemachilus tibetanus Regan. 

(Text-figs. 2a, 2b.) 

190 5. Nemachilus tibetan us, Regan, Ann. ilfag. iVaf. Hist. (7) 
XV, p. 187. 

1908 . J.Vemachilus 5toliczkae, Lloyd (in part), Rec. Ind. Mus. I I, .p. 341. 
191 1. Nemachilus stoliczkae, Stewart (in part), Rec. Illd. Alus. VI, 

P·70 . 

The specirrlens. before me ot this species were collected by 
Capt. Kennedy in Nyang-chu at Kangmar and by Capt. Stewart 
in Gyang-tse. These had been referred to N emachil14s stoliczkae 
by Lloyd and Stewart. The species differs from N lhasae, which 
is known from the adjacent region~ by the greater depth of its 
caudal peduncle, by the posItion of the dorsal.fi n. whose commence­
ment is situated nearer to the root of the caudal than to the tip 
of the snout, and by the position of the eye, which is nearer to the 
tip of the snout than to the posterior Inargin of the head. 

N emachil,u,s t-ibetanus exhibits a well-marked sexual dimor­
phism. 

Nemachilus sp. 

There are several specimens in our collection from Sirikol, 
which have been referred to Nemachilus stoliczkae by Day with 
the following remark, "in specimens from Sirikol the snout is 
rather more pointed." I am unable to refer these specimens 
to any of the known species of the genus, but on account of their 
bad state of preservation I do not propose to describe them as 
a new species. 

L The Yarkand Mission made collections in several places outside Yarkand. 
I have not be~n able to determine the exact locality of Mecma, but I suppose. 
waters from thIs place Row into the Indus river-system. 
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A1TIOng the specimens from this locality two forms are repre­
sented, one in which the caudal peduncle is very low and the com­
mencenlent of the dorsal fin is situated at an equal distance from 
the tip of the snout and the base of the caudal fin; while in the 
other the caudal peduncle is fairly deep and the origin of the 
dorsal fin is distinctly nearer to the base of the caudal than to the 
tip of the snout. Most of the females, which are ahout 54 mm. 
in length, are full of eggs. The snout is long and pointed and the 
eyes are situated in the middle of the head. 

NOTE ON 'rHE SECONDARY SEXUAL CHARACTERS OF CERTAIN 

SPECIES OF COBITID FISHES FROM HIGH ALTITUDES 

IN CENTRAL ASIA. 

In the Indian species of the genus N e'}'nachilus which ex .. 
hibit sexual dimorphism the male is provided ",-ith (, a slit-like 

TEXT-FIG. -I-.-Lateral view of h~ad ::lncl upper surface of pectoral fin in 
·a tnale specimen of Nemaehilus tibetalllls Regall, showing- secondary sexual 
characters. 

deep groove in front of the eye which bends round a small kllOb­
like rounded flap of skin protruding below the anterior one-third 
of the orbitJ the ridge above the groove appearing slightly swollen 
and cushion-like." The pectoral fins are also modified where 
cc there is a kind of padding and thickening on the upper surface" 
and "on the padding, minute hooked denticular outgrowths are 
noticed." These secondary sexual characters were described by 
Cbaudhuri in Nentachilus mac~enziei 1 and N manipllrensis:2 and 

I Chaudhuri, Ree. Ind. Mus. \l, p. 183. 
2 Chaudhuri, Ree. Ind. Mus. V I I, p. -1--1-3, pI. xl, fig-so -1-, 4a, -I-b; pl. xli, fig~. 

I, la, lh. 
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I have noticed similar modifications in mature males of several 
other Indian species of the genus. In the Central Asiatic forms, 
however, the secondary characters of the male are more marked 
and somewhat complicated. Of the thirteen species of the genus 
N emachilus referred to in this paper ~ seven show marked sexual 
dimorphism. The male in these is usually provided with a raised 
tuberculate area belo\v the nares, separated ventrally by a groove 
from the adjacent parts of the skin. The area is almost rectan­
gular, commencing at the corner of the lips and extending poste­
riorly below the anterior third of ' the orbit. In certain species such 
as N. tenuis, N yasinensis and N tibetanus (fig. 4), there is another 
tuberculate area immediately behind the first one. Sometimes 
the tubercles are irregularly scattered on the operculum and the 
sides of the head behind the eyes. In all species that exhibit 

'fEXT-FIG. 5.-Tubercles covering secondary sexual pads of tnale of N. 
fibetanu I) (highly magnified). 

sexual dimorphism, the pectoral fin-rays are provided with 
thickened tuberculate pads on their dorsal aspect. These 
tubercles on the fin-rays are not to be confused with encysted 
glochidia, which are sometimes found in this position, though they 
resemble them closely. A few scattered tubercles are sometimes 
found on the under surface of the pectoral fin-rays. 

In both the species of the genus Diplophysa in our collection, 
the male is modified on exactly the same lines as· has already 
been described for the genus Nemachilus. 

The structure of the tuberculate areas is somewhat interesting. 
Each of the tubercles is provided with a short, stout spine .. 1ike 
outgrowth (fig. 5) which is sharp and slightly curved towards the 
end. The spine rests on a broad cushion-like rounded base. 

Recently I have collected an interesting specimen of N ema­
chilus from the Simla Hills. It possesses a groove and a small 
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knob-like rounded flap of skin below the eye, but on dissection was 
found to be full of eggs. There is no padding 011 the dorsal aspect 
of the pectoral fin-rays and even the sexual character below the 
eye is not so well marked. I have examined a large number of 
specimens of the species to which 1 think this example probably 
belongs, N. rupicola (McClelland), and have not been able to find 
any other specimen with secondary sexual characters. 


