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The following notes are based on the named and un named 
collection of the genera Gtyptothorax, GlyptnsternUl1t and Pseude­
che1~eis in the Indian Museum. A valuable series of specinlens was 
recently added to our collection froln the Kashtnir Valley and I 
have been able to elucidate several facts copcerning these genera 
from fishes collected by nlyself in the Khasi Hill'). To Dr. N . 
..-\nnandale and to Dr. S. W Kemp I am greatly indebted for 
going throngh the manuscript and proofs with nle and for making 
numerous valua hIe suggestions. 

INTRODUCTION 

In 1842 McClelland J proposed the genus Glyptosternon and 
included five new species in it .. viz. G. reticulatus, G. sftleatlls, 
G. striatus, G. peetinopterus and G. labiatus. The genus \vas very 
insufficiently characterized and Blyth 2 in 1860 recognized in it as 
many as four distinct generic types. He retained l\1cCle lland' s 
desigllation Glyptosternon for the first species, G. reticula/us, from 
Afghanistan. l'he second species (G. sulcat1.ts) was lllade the type 
of a new genus, Pseudecheneis; the next two, along \vi th a llew 
species from Tenasserim, were included under the generic denotni­
nation Glyptothorax. The last species, G. labiatus from the 
" Mishmee Mountains" was referred to the genus Exostol1ta, which 
he distinguished by " the form of the mouth" and " the remark­
ably small gill-openings." He described a species, ExostollJa 
berd1'ltorei, from 'renasserim as the type ot' his last genus. 

The genus " Glyptosternon " as recognized by Blyth (loc. cit.) 

I McClelland, Calcutta Journ. Nat. Rist. II, p. 584 (18-1-2). 
l Blyth. ]ourn. As. Soc. BeJlgal XXIX, p. '153 (1860). 
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re1l1ained undetermined and doubts were expressed both by 
GUnther 1 and by Day 2 as to the specific validity of McClelland's 
G. reticulatus. Both these authorities therefore, adopted r ... lc­
Clelland's genus and considered Blyth's Glyptothor.ax synonymous 
with it. GUnther (loc. cit.) pointed out that " M'Clelland, in des­
cribing his Glyptostern.on reticulatus froln Afghanistan (Calc. J ourn. 
Nat. Rist. ii, p. 584), appears to have had a sp~cies very sitni1ar 
to Gl. striat1t11t," while Day remarked that co Glyptosternum re!i­
culatus, l\1cClelland, from Afghan~stan (Calc J ourn. Nat. Hist.) 
is said to be closely allied to this species 3 but to be without spines; 
and is probably an Exostoma." The remaining t,yO genera of 
Blyth, Pseudecheneis and Exostolna, \vere adopted without any 
comment. It may be pointed out that Bleeker' recognized .the 
genus Glyptothorax for t,he two then known species of the Malay 
4L1rchipelago, viz. G. platypogon and G.lplatypogonoides. 

The lead given by such eminent ichthyologists as Gunther and 
Day was followed by all later workers till 1889, \vhen Vinciguerra (, 
upheld Blyth's genus Glvptothorax and distinguished it fronl Glyp­
tosll'rnum thus :-" 11 genere Glyptosternon descritto da McClelland 
nel 2. 0 vol. del suo' Calcutta Journal of Natural History' (p. 584) 
e poi c1a Gilnther ortograficamellte corretto in Glyptosterl1'U,11t, COffi­

prendeva cinque specie, riferibili, secondo Blyth, a quattro differenti 
generi, Glyptosternon, IJseudecheneis, Glyptothorax ed Exostolna. La 
differenza tra i generi Glyptosternon e Glyptothorax consisterebbe 
nella spina- dorsale, mancanta nel pritno, presente ne11 1 altro. Per 
tale ragiorJe non mi pare che possa ritenersi per queste specie e Ie 
affini i~ llonle generico proposto cla 1\IcClelland e C'he di quelli del 
Blyth debba accettarsi queilo che lneglio corrisponde ad esse." 

No notice appears to have been taken of Vinciguerra's signi­
ficant statement and, with the exception of Fowler ,iI who enlployed 
,cGlyptothorax" in re(~ording G. platypog01'l, all others fonowed 
Gunther's nomenclature. In a paper recently published dealing 
with the adaptations of hill-stream fisheg I 1 have adduced sonle 
facts to show that both Gunther's and Day's nomenclature is 
faulty. In my opinion McClelland's genus Glyptosternum should 
comprise all the species which are at present included· under 
Exostoma, with the exception of E. berdmorei, while the gen\1S 
Glyptothorax should include all the species which are now·a-days 
referred to Glypto.'tter'ltul1z. My reasons for proposing these changes 
are given lnore fully below. 

In the first instance it is desirable to scrutinize carefully in the 
light of our present knowledge McClelland's definition of the genus 

1 Giinthel> Cat. B"it. Mils. Fish. V, p. 185 (1864). 
2 Day, Fzsll.lndt'a II, p. 498 ( 1878 ), 
3 Day's reference to G. reticulatus is included under" Glyptosterllum stria-

tum " (Fish. India II, p. -I-98). 
41 B!eel~er, At!. fellth. II, p. 63 (1862). 
b VIncIguerra, Ann. Mus. iVat. Genova XXIX, p. 24-5 (18R9-90 ). 

~ Fowler, P"oc. Acad Nn~. ~ci. Philadelphia LVII (2), p. 470' tI905). 
7 Hora, Rec. Ind .• 1Ius. XXIV, p . .1.1 (J()2~). 
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Glyptosternon. It runs as follows: "Teeth like velvet, mouth situ­
ated ill the lower surface of the head, \vhich is broad and flat; eyes 
small and directed up"v'7ards, spine~ when present, are concealed 
within the me!ubranes of the fins; the pectoral and ventral fins 
are broad, falcate, and situated in a plane with the lower surface 
of the head and body, which is more or less covered with maln­
milated and striated cuppers, for the purpose of adhering to stones. 
Without osseous plates on the body. The stolnach is a blind sack, 
the intestine being given off near the anterior orifice. It usually 
contains the relnains of insects. 'fhey inhabit the mountains of 
India and Central Asia." 

-I have examined good series of all the species ~IcClelland 
referred to the genus with the exception of G. reticulatus from 
Afghanistan and have myself collected Pseudecheneis sulcatus and 
Glyptothorax strif.~tus in the Khasi Hills, the t.ype-Iocality of the spe­
cies. All the four agree very closely \vith McClelland's definition I 

which is of a generalized nature. The only point that requires 
consideration is the nature of the spines vvhich, when present, are 
said to be cc concealed within the menlbranes of the fins." This 
is true of all the species described by McClellnnd. In G. labiatus 
and Pseudecheneis sulcatus the spines may be described ~s totally 
absent or very poorly developed, \vhereas in the remaining two 
species, G. striatus and G. pectinopterus, the spines of the paired 
fins are concealed by the plicated skin-folds of the adhesive 
apparatus, while that of the dorsal fin is \veak and slender as 
cotllpared with that of lllost of the other member~ of the genus 
GlyPto,thorax. 

In the next place we must nlake a careful exanlination of 
Blyth's subdivisions of McClelland's gellus. Of the four genera 
recognized by him no one doubts the validity of Pseudechelleis, 
but the remaining three require scrutiny. 

Glyptostertlon was restricted by Blyth to G. reticulatus, which 
is said to be 'I without spines; the first ray of the pectoral and 
ventral fins soft and pinnate, giving off soft pointed cartilag­
inous rays along the anterior margin, which are enveloped in the 
membrane of the fin. The under sllrface of the head and of the 
anterior portion of the body forn1s a flat corrugated surface." 
Thus restricted, all the, species now referred to the genus Exostonla, 
except E. berdmorei, should be included under this genus, for all of 
them are devoid of spines and possess the first ray of the pectoral 
and ventral fins similar to that described by l\IcClel1and for G. 
reticulatus. Exostoma berdmorei is the type of the genus Exosto1na 
and is represented in our collection by a single specimen fronl 
Tenasserim, probably the type of the species. 'fhe unique speci­
nlen, as not.ed by Day 1 in 1869, is broken into pieces and is not 
fit for detailed morphological in vestigation. It is provided with 
strong spines both on the dorsal and on the pectoral fins and in this 
respect is generically distinct from cc Glyptosternon labiatus ," the 

I Day, Proc. Zool. Sor. J .. ondoll. p. 5~G ( IRo9). 
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SeCOllQ species included by Blyth in his genus Exostoma. To me 
it appears that "Exostoma berd11~orei" is probably a species of 
the genus Glyptothorax, for Blyth's Exostonta differs from his 
Glyptothorax only in the folloV\Ting points :-

Glyptothorax. E xostoma. 
"Gill-openings larr,-e, and nearly "Small gill-openings which are visible 

meeting below. ' only from above." 
" A pectoral adhesive disk grooved "N 0 pectoral disk." 

longitudinally," I 

In the specinlen of Exostol1ta berdmorei that I have examined 
the gill-openings appear to be just as wide as described for the 
genus Glyptothorax and it is well known that in specimens which 
are old or badly preserved the pectoral disc may become indistinct. 
It is also possible on account of bad preservation that the gill .. 
mem branes were so closely pressed to the head that the gill­
openings appeared to be restricted to the sides and absent on the 
under surface. 

As regards the genus Glyptothorax little remains to be said; 
J include in it all the species to which Blyth originally assigned 
the name and all those subsequently described under the names 
Glyptosternul1t and Glyptothorax. 

The whole matter may now be sumuled up as follows :-
I. Glyptosternon ~ McClelland, as restricted by Blyth with 

G. reticulatus as its type, includes all the species at present referred 
to the genus Exostoma Blyth with the exception of E. berdlnorei. 

2. Pseudecheneis Blyth is a \'alid genus. 
3. Glyptothorax Blyth includes all the species known at 

present to belong to the genus Glyptosternutn. It also includes 
Exoston1a berdmorei Blyth. 

4. The g~nt1s Exosto1/ta disappears from nomenclature, for 
its type-species, E. berdlliorei, belongs to the genus Glyptothorax, 
\vhile the second species included h.y Blyth is \vithout doubt to be 
referred to GlyptosternUl1t McClelland. 

BIOlOGIGAL. 

A very interesting set of biological phenomena is illustrated by 
the fishes of the three genera dealt with in this paper. Their 
structure is adapted for life in rapid-running mountain streams 
subject to sudden floods and they are provided with special 
apparatus with which to contend against the swift currents of 
waters ill such streams. In other words they possess special organs 
for adhering to rocks and stones. 

In a paper recently publisbed I have dealt with the structural 
n10difications exhibited by hill·stream fishes and here I need only 
mention those facts which have recently come to my notice regard­
ing these fortns. Of the t.hree genera Glyptothorax is a generalized 
genus, whereas the renlaining t\VO, GlYPtosternul1t and Pseudecheneis, 
are highly specialized. 

Follo\ving GUnther, I have divided the genus Glyptothorax into 
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two groups, one in which the adhesive apparatus is only present 
on the chest, while in the other it is equally well-developed on the 
outer rays of the paired fins. 1~be lnembers of the former group 
inhabit Inountain streams but some of them descend into sluggish 
waters and are thus capable of existence under both sets of con­
ditions. Their paired fins are probably capable of movement and 
help them in keeping equilibrium in deep \vaters. I have collected 
specimens of Glyptothorax dorsalt:s and G. minuttts in the sluggish 
streams of the Manipur Valley, but it \vaS always noticed and 
pointed out to IDe by local fishermen that these fishes lived at the 
bottom and never came to the surface. Their very name) N ga­
pang, the innocent fish, denotes the habit of a fish which \vhen dis­
turbed remains quietly at the same spot. and does not dart a\vay. 
It may also be pointed out that not a single specitnen of this genus 
was obtained in the rapids of the valley. The individuals of the 
second group are only found in rapid··running waters and are pro­
bably 110t capable of existence in sluggish and nluddy streams. 

In the first group, that in which the adhesive apparatus is 
only present on the thorax, the head and body are 110t greatly 
depr essed and the spines of the dorsal and t he pectoral fins are 
very strong and osseous. The thoracic adhesive apparatus is well .. 
developed and is usually 111uch longer than broad. 'fhe mouth and 
the tooth-bands ale fairly large; the former is situated slightly 
behind the tip of the snout and the latter are placec1 almost inside 
the mouth cavity. 

The members of the second group are tnore highly specialized 
and in them the head and body are greatly flattened so that they 
come to resemble the Homalopterid genus Balitora in appearance. 
The dorsal spine is conlparatively much \veaker and the broad 
pectoral spines, when the skin iS,stripped from them, sho\v inden­
tations along the outer border. The outer rays of the ventral fins 
are still more fully utilized in adhesion; in them the indentations 
are so deeply cut that the rays are divided up into secondary rays 
given off from their outer Inargin. With the use of the fins for 
the purposes of adhesion, the thoracic apparatus is considerably 
reduced. It reaches its least developnlent and the apparatus on 
the fin rays it.; greatest development ill G. pectinopter11s (plate iv, 
fig. 3). In this species the thoracic apparatus is very small and is 
slightly broader than long. The rnouth in all species of the group 
is small and is situated considerably behind the tip of the snout; 
the tooth-bands are small and the anterior one is ahnost outside 
the 100uth cavity. 

A specimen of Glyptothorax striatus observed alive at Chen-a­
punji, remained quietly at the bottom of the bowl in \\'hich it 
was put for a considerable time, \vith its pectoral fins greatly 
stretched out and the chest pressed against the bottom. \Vhell 
lightly disturbed it did not nlove and \vhen an attempt was 
made to dislodge it from its position, it pressed itself all the 
harder against the dish. When violently disturbed it darted away 
to fix itself quietly in another place. The paired fins were neither 
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folded nor oscillated in this movement, which was initiated and 
continued by the muscular tail and the tail-fin. 'fhe fish was next 
transferred to a bucket of water, to see if it was capable of 
making vertical movements. It was often brought to the stlrface 
and let go but every time it either went to the sides of the bucket 
or to the bottom. The pectoral fins always remained stretched 
out. Under magnesium light it became restive. The fish was 
found to be very tenaceous of life, as SOlne specimens that were 
l~ept out of water for four or five hours were found to be alive 
when placed in water. 

Following the line of evolution of the adhesive apparatus, we 
next cotne to the genus Glyptosternum . . Here the thoracic adhe­
sive a ppara tus is totally absent and only the ou ter rays of the 
paired fins perform the function of adhesion. The head and body 
are greatly depressed and the gill-openings are restricted to the side. 
r have not observed fishes of this genus in a living condition, 
but fronl the nature of their p::lired fins it appears that the inner 
rays, which are vertical, help the fish in respiration. In other 
genera, such as Balitora, in which the fin-rays are divided into a 
horizontal and a vertical half, it is observed that the vertical half 
is held in constant motion while the horizontal half acts as an 
organ of fixation. In lnost of the species the mouth is small and 
the teeth lie outside the mouth cavity. In all old specimen it has 
been observed that the teeth lie Bat along the palate in special 
muscular sheaths when not in use. This is distinctly advantageous 
to fish in which the teeth are outside the mouth cavity and which 
use their lips for the purposes of adhesion. In Glyptothorax the 
lips are sometiules covered with tubercles suggesting an adhesive 
property, but in Glyptosternum the broad bases of the maxillary 
barbels and the ]ips have become definite organs of adhesion. 

The genus Pseudechencis appears to be one of the genera most 
highly specialized for hill-stream life. In it _all available parts of 
the body have l)een pressed into service for the function of 
adhesion. The chest is provided with a broad oval disc composed 
of transverse' skin-folds, the outer ray of the pelvic fin is broad 
and provided \vith a plicated adhesive apparatus, the pectoral 
spine is also to a certain extent provided with a similar structure, 
the lips and the barbels are covered· with papillae. The gill-open­
ings are n arrow and restricted to the side. The mouth-opening is 
slnall. ~rhe outer rays of the paired fins are not spines and have a 
structure like that of those of the genus GtYPtostcrn14m but not so 
'Nell developed. The yen trals possess long curved bases and there 
is an indication of a membranous fold between the two anteriorly. 
The fins have not yet united as in the Bornean genus Gastrom.yzon 
to form a suctorial disc, but no doubt of a similar tendency is left 
after an exalnination of a large llunlber of specimens ill our collec­
tion. The dorsal spine is weak. I observed Psettdecheneis S11lcatus 
in a living condition at Cherrapunji. I found that the fish lay 
quietly at the bottoln of the bowl in which it \vas put for a consi­
derable time and behaved to touch and light just as Glyptothorax 
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striatus did. The pectorals were fully stretched out and were 
not folded even once during all the time the fish remained under 
observation. It was observed that it sOlnetimes made a to-and-fro 
movement by the help of the pectorals. First the fin of one side 
was advanced and then that of the other, contact with the bottom 
being maintained by the two fins. In other words the fish vralked 
with the help of its pectoral fins. 

There are two more points to which I wish to allude: firstly 
the advantage which the fish Inay obtain by using the paired fins 
for the pur!?ose of adhesion and secondJy the reasons why the 
pectorals are used for respiration. 

In my paper referred to above I have indica ted the Ii ne along 
\vhich the evolution of the adhesive apparatus might have taken 
place. Let us suppose that a fish fronl sluggish waters begins to 
luove upstream and for life in rapid waters finds its advantageous 
to develop adhesive organs. The tendency in rapids \vill be for 
the fish to fasten itself to a rock. The bulging chest or the whole 
of the under surface of the body will be the first part to come in 
contact with the rock and as the body becomes flatter in the course 
of evolution a tendency for the skin of the lower surface to be­
come corrugated might naturally be l1lanifested. This. is exactly 
what has happened in Erethistes elongata and Laguvia shawi.· The 
next phase is the concentration of the adhesive snrface to the chest 
region, as is found. in mO~lt species of the genus Glyptothorax. 
Along vvith these changes the depressed condition of the head and 
body is lJrought about and consequently the paired fins adopt a 
lateral position. When the under surface of the body becoines so 
much depressed that the paired fins come in contact with the rock 
"vhen the fish rests on it, then it is found nlore ad vantageol1s to 
grip the rock with the extremities than with the center. If the 
head and body are smooth a,nd firmly pre'ssed against the rock and 
the outer extrenlity of the paired fins is adhesive, it becomes dif­
ficult to dislodge the fish, as no water can flow beneath it. 111 
the final form, the paired fins will be brought closer to the body 
and we will find in extreme cases the horizontal portion of the 
fins acting as an adhesive organ while the vertical portion of the 
fin is used for respira ti on. 

With the increased flattening of the body and the eluploy­
Inent of paired fins for adhesion, the gill-openings become nl0re and 
Inore restricted to the sides and disappear froln the under surface 
of the head. 1'he head being also greatly depressed and the lips 
and mouth being used for adhesion, nonnal respiration Il1ust 
become extremely difficult. In GlyPtotho1"ax and Pseudcchclleis 
they remain constantly stretched out and a considerable area of 
their surface is exposed to currents of \vater. In extreme cases, 
where the fin is divided into two portions, the inner vertical 
portion remains constantly in motion, as I have tuyself observed at 
least in three genera, viz. J)silorhynchus, Carra and Balitora. A 
specimen of the last genus was kept under observation for a consi­
derable tinle at Cherrapunj i. The fi 5h did not obj ect to its hea d, 
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gill-ope11ings and a part of the adhesive portion of the pectoral fin 
r~maining out of water against the side of the bowl for a couple 
of minutes, but as soon as the whole of the pectoral fin was out 
of water it immediately became restive. Microtome sections of 
the paired fins show that blood vessels are scarce in thenl. It is 
probable, therefore, that their directions and movements ate of 
secondary importance in respiration. 

TAXONOMIC. 

The genera dealt with in this paper Inay be distinguished by 
the following key:-
A. GiU·openings wide. ahllost meeting each other on under 

surface i pectoral provided with a strong spine which is 
denticulated internally ... ... ... .., GI)'pfofhorax. 

B. Gill.openings narrow, almost restricted to side or extending 
to the under surface for a short distance j pectoral spine 
weak and smooth or finely serrated internally. 

I. Chest smooth or pt=lpillated but devoid of an adhesive 
apparat us ... .. . ... GlY,"tllsterllum. 

2. A broad ova) adhesive apparatus present on chest Pseudecheneis. 

These genera belong to the purely Asiatic family Sisoridae.) 

Genus Glyptothorax Blyth. 

1860. Glyptot/lOrax, Blyth, Journ. As. Soc. Bengal XXIX, p. 154. 
J 860. Exostoma, Blyth (in part: only the type-species, E. berdmorei), 

ibid., p. 155. 
1864. Glyptosteruum, Gunther, Cat. Brit. Mus. Fish. V, p. 185. 
] 878. Glyptosternum, Day, Fish. india II, p. 496. 
]~78. Euglyptosternum, Day (nec Aclyptosterllum Bleeker and Euclyp­

tostey1Zunz Gunther), ibid., p. 49Q. 
1889. GlyjJtosternllm, Euglyptosternum, Day, Falin. Brit. Ind. Fish. 

I, pp. 195, 202. 
] 913. G(\'ptvsternu m.. \Veber and Beaufort, Fisll. Indo-Austral. 

Arc/zipel. II, p. 263. 

The genus may' be defined as follows :--
The head and body are uloderately or greatly depressed, the 

fornler in most cases is slightly longer than broad. The chest is 
always provided with a thoracic adhesive apparatus which is 
either U-shaped or V· shaped in form. It is cOlnposed of longi­
tudinal plaits of skin. 'rhe pectoral fin is always pro\,jded with a 
strong, broad spine which is sharply denticulated !nternally. In 
certain species it is provided on its ventral aspect with plica ted 
~kin. In some species one or Inore outer rays of the ventral fin are 
similarly provided. 'fhe rays of the paired fins bearing adhesive 
skin on their under surface are cut up into secondary rays of which 
there is only a faint indication. The dorsal fin i~ usually provided 
with a strong spine but in SOUle cases it is \veak. The ven trals 
are situated considerably behind the C01l1menCenlent of the dorsal. 
The adipose dursal is short and high. The caudal fin is deeply 

------- -' ---- --- --------------

I Regan, Ann. Afag. Nat. flist. (8) VITI. p. 563 (1911) 
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forked. The eyes are small and greatly approxitnated on the 
dorsal surface; they are covered by a skin membrane. 'rhe 
nostrils are situated close together and are separated by a flap 
bearing the nasal barbel. There are eight barbels, four mandi· 
bular, two maxillary and two nasal; the maxillary barbels are 
provided with broad bases. The mouth is a transverse opening 
on the under surface behind the tip of the snout and is provided 
with thick lips which are sometimes papillated for adhesion. The 
teeth on the upper jaw are arranged in a crescentic band, the 
palate is edentulous or covered with minute horny structures resem­
bling teeth but 110t fixed to any bony element. The gill-openings 
are wide and the gill-membranes are confluent \vith the skin of the 

b. 
T}:XT-FIG. I.--Types of tooth-band in Glyptotllorax. 

a. Premaxillary tooth-band of (;. lineatlls (Day). 
b. Prcm:lxillat'Y tooth-band of G. dorsalis VinciguL·tTa. 

isthmus. The air-bladder is divided into t\VO lateral chaillbers 
which are partially or wholly enclosed in a bony capsule. 

1'he fishes of this gcilUS are usually of a small size hut S(HUe of 
thell1 grow to a foot 0r lnore in length. They are priluarily hill·· 
streanl forms but SOtlle are also found in sluggish streanl not very 
far froln the base of the hills. They prefer to live at the bottonl. 

Day (lac. cit.) distinguished E1tglyptostcrnltl1t from "GLy j>t()­
sternum " by the presence of the palatine teeth in the fortner. In 
describing E"'ugl'yptosternu1n lineatu1n he writes that the teeth are 
,( villiform in the jaws, and in one large patch extending across 
the palate, and so closely approxitllating to the premaxillary teeth 
that they appear like a single large band." Day's description 
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agrees with the type-specimen ill our collection, but I am convinced 
that the broad band is not formed by the coalescence of the 
l)remaxilJ ary and the palatine t.eeth as Day supposed it to be, 
but is a premaxillary band some\vhat enlarged. The genus Aclyp­
tosternum Bleeker,l which was changed into Euclyptostern'llm by 
Gunther 2 and Euglyptosternun~ by Day, possesses villifo!lU teeth 
on the palate ,. in two separate patches " as has been described 
by Gii nther from the type-specinlen. In a synoptic table of the 
g~nera. of the family SisoridaeJ Regan 8 distinguishes the t\VO 

genera " Glyptoster11,u11t" and C( Euclyptostern~tm :, by the ab~ence 
or presence of palatine teeth. From the above description it will 
be clear that Day's Euglypt()stern~tm cannot be synonymous with' 
A .. clyptosternum of Bleeker or Euclyptosternum of Gunther. I am 
of opinion that Day's genus i~ synonymous \vith Glyptotltorax 
Blyth, and that the broad tooth-band may at present be considered 
as a specific character for separating G. li1tcatus from the remain­
il1g species included under tI,e genus Glyptothorax. 

Pietsc~mann 4 has described a species of the genus Glyptothorax 
fronl the waters of the Tigris River. Unfortunately the journal in 
\vhich the account of this new gpecies is puhlished is not available 
in Calcutta. Aclyptosternum cO'l~'11Z is kl1o\\'n from an' adjacent 
locality (River Coic in Syria) and it tbus appears that the range of 
the two genera coincides with each other. No species of the genus 
Glyptotkorax is at present known fronl the intermediate region 
between India and Syria and, therefore, I suggest a re-examination 
of the two Syrian forms. 

~\nnandale 6 quite recently referred a specitnen {raIn the Satara 
District to t.he genus Eugly ptoste1'n'ltJn. He remarks: "In general 
facies the species resembles E'ltglyptosternu;n rather than Glypto­
sternul1t and I find that both in Dr. Jenkin's specilnens, and in my 
o\vn luicroscopic horny teeth are scattered on the palate. They 
are, however, attached to the skin and not to the bone and are not 
arranged in any definite manner. The tooth band in the upper jaw 
is narrow as ill Glyptosternu1n. I have examined the palate of 
E. lineatul1't and of several species of Glyptosternu·m and cannot 
discover any trace of scattered teeth." I have found silnilar 
scattered teeth on the palate of G. dorsalis and G. striatus but am 
of opinion that they should not be considered of generic importance. 
If the palatine tooth-bands of Aclyptosternul1t turn out to be of a 
siUlilar nature, I \vQuld consider AclyptostfJnUln synonymous with 
Glyptothora~' . 

Day/ when writing on G. striatus in 187 r, observed" I have 
obtained this species with from nine to eleven anal rays, and 
----~--- -- -~--~---------~-------- ~-- - -~-~ --- - ~ - - - -- -- ----~,--

1 Bl.~eker, iVederl. ~'ydschy. Dier!.; .. p. 103 ~186J). 
~ Gunther, Cat. BY/t. Mus. Fish. V, p. 183 (186+). 
;:, R~gan, AIlIl. Afag. Nat. Hist. (8) VIII, p. 564 (191 I). 
40 Ptetsc/rmaJlIl, Ans. Akad. H'-iss. IVien, math.-,tal. I{l., L Jahrg., p. 

93-l)5 (19 13). 
b Annanda)e, Nee. Ind. JlliS. XYI, 126 (19 19). 
'i Day, Proc. Zool. Soc. London, p. 714 (1871). 
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I suspect C. reticulatus and G. pectinopteru1n , M'CleU., to be 
synonyms. It is found in the rivers of the lower plateau of the 
Himalayas, down to those of the plains; and a Inost remark­
able difference is perceptible in specimens from these t\VO situations. 
Only small ones are taken on the hills, and these have the pectoral 
and ventral rays plaited inferiorly, lnore especially in 'the young, 
evjdently to enable them to adhere to the rocks, and by these 
m~ans, with the assistance of the adhesive sucker on the chest, to 
withstand the itnpetnosity of the Inountain-torrents. I took larger 
ones in the 'Beas near the plains, and in them this plaiting was 
either very indistinct or entirely absent, \vhilst there cannot be a 
doubt as to the identity of the species" The above statement is 
wholly iucorrect and entirely misleading. During Iny recent visit 
to the Khasi Hills I obtained several specimens of G. striatus 
varying in length frotn two inches to ~I. little n10re than a foot in 
length. All were captured in rapid running streanlS and all were pro­
vided with aclhesi ve apparatus on the thorax and on the ,outer rays 
of the paired fin, the spine of the la tter shovvillg characteristic deep 
indentations. As has been pointed out in the preceding biological 
se,ction of the paper the ray is divided into a number of secondary 
rays corresponding in nunlber and position to the striations on it. 
Gunther and myself have found that these striations on the paired 
fins afford a useful character for grouping the species of the genus, 
but Day ap-pears to have disregarded thenl. 

The genus is found in the Tigris 'River (G. stei1tdachl1,eri), 
throughout India ancl Lower Bnnna (G. trilincatus) \vhence it 
extends to· Indo-A.t1stralian Archipelago. Its range has recently 
been extended by Regan 1 to China (G. sinense). 'Vith the excep­
tion of a fe"v species, all are endetnic in the Indian Empire. It is 
strange that though the ichthyology of Persia and the neighbouring 
countries is moderately well kno\vn on the one hand and of YUllnan 
on the other, not a single species of the gen lIS has been recorded 
from these places. A.t any rate there is no doubt that the genus 
is a generalised one; future researches luay be expected to reveal 
interesting facts bearing on the evolution of the other two genera 
with which this pape~' js concerned. 

The only species dealt with in this papE'r are those of \vhich 
nlaterial \vas available in the collection of the Zoological Survey of 
India or those Indian forlus which were fairly \vell characterized. 
It is impossible to recognise G. bott'a and G. lclchitta fr0111 Buchan­
an's 2 original descriptions. I use these names in the sense in \vhich 
Day applied thenl and have had the advantage of exaluining the 
specimens on which Day based his descriptions. Pil1lelvdes cavia 
has been considered by Day 3 to belong to this genus but I an1 not 
sure about this forln and have not, therefore, included it in the 
paper. 
--------------- - -- -- -

1 Regan, Ann. Afag. iVat. Hist. (8) I, p. 110 lI90~). 
2 Buchanan, Fish. Ganges, pp. 192, 37~; 185, ~U8 (1822). 
3 Day, Fish. India II, p. 499 (ISiS). 
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In order to bring the literature on the subject up t() date a note 
on the extra- Indian species tnay also be included here. Mention 
has already been made of the species described by Pietschmann and 
Regan from the Tigris and from China. Besides these there are only 
four other species that are fonnd in the Indo-Australian Archi­
pelago; these are fully dealt with by Weber and Beaufort 1 alid all 
references to them are included in their valuable book. 

The members of the genus Glyptothorax are still in process of 
adaptation to life in hill-streanls, and the specific characters in thenl 
are not yet properly fixed. The taxonol11Y of the genus is in astate 
of great confusion and I agree with Day:2 that some of the species 
nlay ultinlately prove to be mere varieties. I have been obliged, 
as were also \Veber and Beaufort, to employ characters lvhich in the 
case of most other Silurid genera \vould not be regarded as specific. 

Glyptothorax lilleat'ltn (Euglyptosternum lineatu11t, Day) is re8d­
ity distinguished by its broad bann of teeth, and is not, therefore, 
included in the synopsis. 

Key to the I1Hlian species of the genus Glyptothorax. 

Pectoral spine and one or more outer ventral rays plaited below. 

I. Longest ray of dorsal fin as long as or shorter than 
depth of body. 

A. Longest ray of dorsal fin almost as long as depth 
of body; commencement of dorsal almost equi­

distant from tip of snout and base of adipose fin j 

he~d longer than broael; thoracic apparatus 
10nger than broad 

B. I Jongest ray of dorsal considerably shorter than 
depth of body; commencement of dorsal con­
siderably nearer tip of snout than base of adi·· 
pose fin ; head almost as long as hroad ; thoracic 
apparatus as long as broad ... .,. 

I. J .ong-est ray of dorsal considerably longer than depth 
of body. 

A. Dorsal spine strong; anal-opening midway be­
tween base of ventral and that of anal fins; 
pectorals separated from v!"!ntrals by half their 
length; maxilla.')' barbeb extending to middle 
of pectoral spine ... .. ... 

B. Dorsal spine weak j anal-opening much nearer 
base of anal than that of ventral fins; pectorals 
separated from ventrals by a short distance; 
maxillary barbels not extending beyond middle 
of base of pectoral fin. 

I. Shortest middle ray of caudal more than half 
length of caudal fin; nasal barbels reaching 
anterior margin of orbit [Adhesive appara-
tus on chest small, almost as long as broad 
and semicircular anteriorly] t.. ... 

2. Shortest middle ray of caudal less than half 
length of caudal fin. 

a. Base of adipose fin equal to length of snout 
and shorter thaI' length of tail behind it. .. 

G. allllandal~i, sp. 
no\·. 

G. brevipilJnis, sp. 
n >v. 

G. stoliczkae (Steind.). 

G. pectillopterlls 
~l\1cClcll.). 

G. sais,.i (Jenkins). 

-- -- -- - - ----- ---- ---------- ------ -- -----------------

1 V\'ebcr ;~nd Bl'a~forl Fish. Illdo-AlIstl'(ll. A,·rhijJel. I I. PP.263-288 ( 1913). 
i Day, Fish. Indln. II, p. 496 (1878 ':. 
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b. Base of adipose fin greater than length of 
snout and equal to length of tail behind 
it (Young individuals) C. striafus (:\lcClel1.). 

Pectoral spine and ventral rays not plaited below. 

I. Longest ray 01 dorsal fin as long as or shorter than 
depth of body. 

A. Pectorals as long as or slightly longer than length 
of head; thoracic adhesive apparatus slightly 
longer than broad and provided with a depres­
sion in its centre [Bony portion of dorsal spine 

II. 

more than half length of head] ,.. ... G. kaslz mil'ellsis. 
B. Pectorals shorter than length of head i thoracic sp. no\', I Q 

adhesive apparatus considerably longer than 
broad and devoid of a depression in its centre. 

I. Longest ray of dorsal almost as long as depth 
of body [MaxillaI') barbels extending con­
siderably beyond posterior margin of orbit j 

2. Longest ray of dorsal considerably shorter than 
depth of body. 

a. l\1axillary barbels not extendillg beyond 

G. dekllallensis 
(Gunth.) . 

posterior margin of orbit C. sp. 
b. Maxillclry barbels considerably extending 

beyond posteriortnargin of orbit G. mil/utll"'. Hora. 
l.ongest ray of dorsal fin considerably longer than 

depth of body. 
A. Anal opening considerably nearer origin of pec­

toral spine than base of caudal fin [Origin of 
ventrals considerably nearer tip of snout than 
base of caudal]. 

I. Occipital process twice as long as broad j base 
of adipose fin half as long as distance be­
tween dorsal and adipose fins j pectorals 
almost reaching base of ventrals [Pectorals 
slightly longer than head i head and body 
covered with minute tubercles] ... G. gl'aciiis (l ;linlh,). 

2. Occipital process much more than twice as 
long 'as broad j base of adipose fin less than 
half as long as distance between dorsal and 
adipose fins; pectorals separated from ven­
trals by a considerable distance. 

a. Pectorals considerably shorter than length 
of head; maxillary barbels not reaching 
base of pectoral spine [Body tnarked with 
numerous longitudinal ele\'ations forming 
regular lines] G. botia (Ha!'l. Huch,) 

b. Pectorals as long as head; maxillary bar- Day. 
bels extending to or beyond base of pec-
toral spine. 

1. Body marked with numerous longitudinal 
elevations forming regular lines; maxil­
lary barbels reaching posterior margin 
of head G. dorsalis Yincig. 

11. Body devoid of prominent elevations; 
maxillary barbels not rcaching poste-
rior margin of head ... ..' G. felchitta (Ham. 

B. Anal opening nearer ba'5e of caudal than origin of BllCh.) Day. 
pectoral spine. 

I. Pectorals considerably longer than head and 
almost reaching base of ventrals; nasal bar­
bel reaching anterior margin of orbit [He:td 
and body tuberculateJ C. kash nll'rells.s, 

sp. no\,., i5 
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2. Pectorals as long as or shorter than head and 
separate from ventrals by S01l1e distance. 

a. Head onc and a half time as long as broad; 
maxillary barbels extending beyond base 
of pectora) fin [Body smooth J ... 

b. Head slicrhtlv lono·cr than broad but not as 
10110' a~ one and

o 
a half times its breadth; 

n1Ct~jllary barbels not extending beyond 
base of pectoral fi 11. 

I. Body marked with three pale longitudinal 
lines, one along back and one along 
ea<...h lateral line; surface of head and 
bod\' smooth ... 

II. B(ldv ·;:~nd fins marked with short black 
bands; sldn roughened with tubercles 
and ridges 

[VOl" XX\t, 

G. conirostris 
(Steind.). 

G. trilineatus Blyth 

G. madl'aspatanus 
(Day). 

Glyptothorax annandalei, sp. nov. 

(PIa te I, fig. 3.) 

J867. Glyptostenzlll1l 1011.ali, Day (nec Sykes), Proc. Zool. Soc. 
London, p. 285. 

D 1/6. P. l/g. V r/s. A. 10. 

I refer four specimens cullected by Dr. N. Annandale in the 
Nierolay streanl, Bhavani River at the base of the Nilgiri Hills to 
this species. It closely resembles Glyptothorax madl'aspatanus, 
from which it can he readily distinguished by the presence of an 
adhesive apparatus on it~ paired fins, by the nature of its dorsal 
spirie and the position of the dorsal fin in relation to the tip of 
the snout and the base of the caudal fin. 

'fhe dorsal profile rises considerably frotn the tip of the snout 
to the base of the ciorsal fin, bey.ond which it is a~most straight 
and horizontal. The head and a part of the body in front of the 
ventrals is greatly depressed. Beyond the a.nal fin the ventral 
profile rises to the base of the caunal fin. The head is slightly 
longer than broad; its length is contained about four and a half 
times in the total length ,vithout the caudal; the greatest body 
height is contained 5· 5 to 6 tinles in the same standard. The 
eyes are small and are situated in the posterior half of the head. 
~rhe nostrils are lnnch nearer to the tip of the snout than to the 
anterior margin of the orbit. The nasal barbels are small and 
do not extend to the anterior tuargin of the orbit. The maxillary 
barbels reach to the base of the 3rd or 4th pectoral ray. The 
inner tnandibular are as long as the interorbital width and the 
outer are separated frotn the conlmencement of the pectoral fin 
by a short distance. The thoracic adhesive apparatus is well 
developed; it is longer than broad. The lips and the under 
surface of the head are papillated. 

The dorsal fin commences in the beginning of the second· 
third of the distance bet\veen the tip of the snout and the base of 
the caudal fin, it is sOlue\vhat nearer to the tip of the snout than 
to the comlnencelnent of the adipose fin. In the young the dorsal 
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fin is higher than the body but with the growth of the fish its 
height becolnes equal to the depth of the body; the dorsal spine 
is weak. The pectoral fins are broad and their posterior margin 
is almost circular; they are shorter than the head. The pectoral 
spine is broad and strong; it is stnooth externally but strongl~· 
pectinated internally. 'rhe pectorals a re separated fronl the 
ventrals, which extend considerably beyond the anal opening and 
almost reach the base of the anal fin. 'rhe least height of the 
caudal peduncle is slightly less than one-third of its length. The 
caudal fin is deeply forked; its lo\ver lobe is slightly longer than 
the upper 

The colour in spirit is greyish all over with a lighter streak 
along the dorsal surface and also along the lateral line. Some 
of the outer rays of the fins are black and usually the bases of the 
pectoral and the adip:::se fins are black. The under surface is 
whitish and the adhesive apparatus yellowo 

Type-speci1nen,-F 10135/1 Zoological Survey 0/ India (Ind, 
M fIS.) ° 

Locality :-Bhavani River at the base of the Nilgiri Hills 

M eas1tremer"ts in millimetres. 

~rotal1ength including caudal 
Length of caudal 
Length of head 
Greatest width of head 
Height of head near occiput 
Length of snout 
Interorbital \vidth 
Depth of body 
Height of dorsal fin 
Length of pectoral fin 
1-4ength of ventral fin 
Longest ray of anal fin 
Length of caudal peduncle 
Least height of caudal peduncle 
Distance bet~veen tip of snout and com­

mencement of dorsal fin 
Distance betweeu conlmencement of dorsal 

fin and that of adipose fin 
Distance between tip of snout and COln­

mencement of adipose fin 
Distance between COll1mencement of dorsal 

fin and base of caudal fin 
Distance between base of dorsal fin and 

conlmencelnent of adipose fin 
Length of base of adipose fin 

99'S 
16'0 

IS'S 
15°7 
12·6 

10'0 

~,. 5 
IS'! 

14°7 
17-3 
15·3 
I2'I 
IS06 

6·7 

27'S 

20'9 
Irog 

72 °3 

13'7 
13-6 
Irs 
8·4 
7' I 

4° 2 

9-7 
12'0 

13'4 
12°0 

10°0 

13'0 

4'9 

20·3 

22'2 

14'1 

5'9 
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Glyptothorax bt'evipinni s, sp. nov. 

( PI ate I, fig. 4.) 

D. 1/6. A. 8. P 1/7' V 6. 

[VOL. XXV, 

'l'his characteristic species is distinguished from the remain­
ing species by the position and the nature of its dorsal fin, which 
is situated considerably nearer to the tip of the snout than to 
the origin of the adipose fin. It is not as high as thE. body 
immediately belo\v it. The dorsal spine is short and strong and 
is enclosed in a thick membrane. The adhesive apparatus on 
the chest is broader than long and is not well-developed. The 
under surface of the pectoral spine and that of the outer ray of 
1 he ventral fin is plaited to form an adhesive snrface. 

The dorsal profile rises from the tip of the snout to the base 
of the dorsal fin beyond which it is almost straight and hori­
zontal. The ventral profile is somewhat arched and the body is 
hut sligbtly depressed in the anterior region. The head is slightly 
depressed and is as long as hload; its length is contained 
about 4'2 times in the total length without caudal. The height 
of the body is slightly less than the length of the head. The eyes 
are minute and are situated in the posterior half of the head. 
The nostrils are placed much nearer to the tip of the snout than 
to the anterior margin of the orbit. The nasal barbels are 
slightly flattened and, \vhen adpressed, do not reach the eyes. 
'the maxillary barbE-Is extend to the base of the p~ctoral spine. 
1'he outer mandibulars reach the gill· openings and the inner to the 
anterior nlargin of the thoracic adhesive apparatus. 

The dorsal fin C0111menCes anterior to the middle of the 
pectoral fin and its anterior origin is considerably nearer to the 
tip of the snout than to the base of the caudal fin, it is three­
fourth as high as the depth of the body; the dorsal spine is half 
the length of the head. The adipose fin is as long as the base 
of the spiny dorsal and is contained twice in the distance be­
tween the dorsal and the adipose fins. The comlnencement of 
the adipose fin is equidistant between the base of the dorsal and 
that of the caudal fins. The pectorals are shorter than the head 
and are separated from the ventrals by a considerable distance. 
'l'he ventrals just reach the anal opening. The caudal fin is 
forked, the lo\ver lobe is slightly longer than the upper. 

The sides and the dorsal surface of the body are light 
reddish-brown. The under surface of the body, the head and the 
fins are of a lighter colour. The eyes are black \vith a white 
pupil. 

Type-speci11Zen :-F IOI34/r Zoological Survey of India (Ind. 
l\lus.). 

There are four specimens in the unnamed collection which 
I refer to this species. They were found without any label and 
I have not been able to trace their history. 

Locality :-Unknown. 
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M easuyements in lnillilnetres. 

Total length including caudal 
Length of caudal 
Length of head 
Greatest width of head 
Height of head near occiput 
Length of snout 
Interorbital width 
Depth of body 
Heigh t of dorsal fin 
Length of pectoral fin 
Length of ventral fin 
Loilgest ray of anal fin 
I ... ength of caudal pedun~le 
Least height of caudal pedun~le 

• 

Distance Qetween tip of snout and com-
mencement of dorsal fin. . 

Dista:nce bet\tveen commencement, of dorsal 
fin and' that of adipose fin. .'. 

Distance between tip of snout and com­
mencement of adipose fin 

Distance between commencement of dorsal 
fin and base of caudal fin 

Distance between base of dorsal fin and 
comtnencel11ent of adipose fin 

Length of base of adipose fin 

97'0 55'0 
I4 °S 8"7 
20°0 11"2 

19'5 rO'3 
14'5 7'6 

9"8 5'6 
5'8 4'0 

1']'0 8"7 
13'5 7°7 
16'0 10°5 
12'S 8·0' 
13'4 8°4 
I7'1 roes 
8'3 4' J 

27'4 I6-8 

35'S 20'0 

59'! 34°3 

56'S 32 't 

24° 0 I3°8 
1~02 S'S 

Glyptothorax stoliczkae (Steind,). 

17 

18p7· Glyptosternum Stoliczkae, Steindachner, SitzlIllgsb. K. Acad. 
IViss. Wt'en LV, pt. I, po 53.3, pl. v, fig. I i pI-. vi, fig, I. 

1889, 

Glyptosternum, pectinopterum, Day, Fish. India II, p, 499, pI. 
cxvi, fig. 6. 

Glyptostefnum pectinopterllm, Oay, Faun. Brit. Illd. Fish. I, 
p, 201. 

I refer to this specie~ two specimens which had been identi­
fied as Glyptosternu1tt pectinopterum by -Day. One of these is the 
original of his figure in the fishes of India. 

In G. stoliczkae the head is ahnost as long as broad and the 
body is almost smooth. The under surface of the pectoral spine 
is plaited. The thoracic adhesive 'apparatus is well developed. 
'l'he· dorsal spine is strong nnd sharp at the end, The tnaxillary 
barbels are very long and reach to about the middle of the 
pectoral fin,. 'the ventral fins begin entirely behind the base 
of the dorsal and extend to slightly beyond the anal opening, 
The pectorals are separated fronl the ventrals by a considerable 
distance, The eyes are situated in the posterior half of the heado 

Locality:-Simla, probably in the headwaters of the JUlnna 
River. 
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Glyptothorax pectinopterus (l\1cClelland). 

(Plate I, fig. I; Plate IV, fig. 3.) 

1842. Glypfo$te1'noll pectinopterlls, l\1cCleIland, Calcutta Jourll. iVat. 
Hist. II, p. 587. 

McClelland defined the species thu.s: cc lVIouth wide, cirri 
eight; stri~trd on the breast, but the first ray 01 the dorsal which 
is pinnate and soft, affords along its anterior margin a row of 
sharp points; in other respects this species differs but tittle from 
the last. 

B. 9. D. 9. V 6. A. 7· c. I7·" 

The italics are mine. I helieve that the description of the 
dorsal spine as having "a ro\v of sharp points along its anterior 
margin" is incorrect and misleading, while its soft and pinnate 
nature has helped me to a great extent in arriving at a correct 
estima tion of the species. 

I have examined two specimens from Sinl1a, which Day 
referred to this species. One of these is quite young, 43 mm. in 
length without the caudal, and is not well preserved; the other 
is g'8 cm. in length without the caudal and is the original of his 
figure in the Fishes 01 India (p1. cxvi, fig. 6), The latter is in 
fairly good condition. In both the dorsal spine is well developed 
and is in the form of a strong prickle. I believe that these 
specimens belong to Glyptothorax stoliczkae (Steindachner). 

There are two specimens in our unnamed ~ollection, which I 
can definitely refer to G. pectinopterus. They were procured by 
Mr. G. C. L. Howell, late of the Punjab Fisheries in Badhmana 
Khad, Sutluj River, Punjab, in May I912. Both these specimens 
are well preserved. Besides these there is an old specimen of Day's 
from the JUlnna River, \vhich I refer to this species with some 
doubt. 

Quite recently I have received several specimens from the 
Kangra Valley, sent to me by the Punjab Fisheries, 

The species may now be redescribed as follows :-
In Glyptothorax pectinrpterus the head and body in front 

of the ventral fins are greatly depressed and the under surface 
is highly muscular. The dorsal profile rises considerably froJu 
the tip of the snout to the origin of the dorsal fin beyond which 
it is almost straight and horizontal. 'fhe ventral profile is 
straight in front but gradually rises to the base of the caudal fin 
posteriorly. The head is slightly longer than broad; its length 
is contained 4 to 4'S times in the length of the fish without the 
caudal. The greatest body height is about two thirds the lellgth 
of the head and is contained from 6 to 6· 3 times in the total 
length without the caudal. The eyes are minute and are situated 
in the middle or somewhat in the posterior half of the head; 
they are placed on the dorsal surface of the head and are 
separated by a di~tance which is about one-third the length of 
the head, The nostrils are well developed and are situated much 
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nearer to the tip of the snout than to the anterior margin of the 
orbit. The mouth is on the under surface considerably behind 
the tip of the snout; the gape of the mouth is about half the 
wid th of the head. 'rhe lips are well developed and are studded 
with numerous papillae. There is a flap of the skin bet\veen the 
anterior and the posterior lips. The teeth are stnall and pointed 
and form a single band on the anterior as well as on the posterior 
jaw. The thoracic adhesive apparatus is small, but similar 
structures on the under surface of the pectoral spine and on 
SOl1Je of the outer rays of the ventral fins are well developed, The 
head and body are covered over 'with sOlall tubercles. There are 
eight barbels, the nasal barbels reach the anterior margin of the 
orbit, the nlaxillary barbels slightly beyond the base of the 
pectoral fin, the outer mandibulars to the base of the third pectoral 
fin ray and the it1ner mandibulars are shorter than the gape of 
the mouth. 

The dorsal fin COlnmences almost in the beginning of the 
second third of the distance between the tip of the snout and the 
base of the caudal fin, it is higher than the depth of the body 
below it. The spine is weak and slender and besides the spine 
there are five branched rays, the last of which is divided to the 
base. The pectoral is separated from the ventrals by a con­
siderable distance; it contains 8 branched rays besides a strong, 
broad pectoral spine \vhich is strongly denticulated internally and 
slnooth externally, The ventrals extend to the anal opening 
and two of their outer rays are plaited on the ventral aspect. 
'i'he anal fin is situated jus t be low the base of the adipose fin and 
contains 7 rays. The caudal fin is deeply forked; the lower lobe 
is somewhat longer than the upper. The caudal peduncle is 
more than 2 times as long as high, 

The colonr in spirit is uniformly dark brown on the dorsal 
surface and sides of the head and body with the exception of 
a light orange streak along the dorsal edge of the body and tail. 
The under surface is pale white, The paired fins are lighter in 
colour. The dorsal and the caudal fins are greyish, tipped with 
light yellow, 

Locality :-Simla and Kangra Valley, Punjab. 

M eaSlI,l'ements in nzillimetres. 

1'otallength including caudal 
I~ength of caudal 
Length of head 
Greatest width of head 
Height of head near occiput 
Length of snout 
Interorbital width 
Depth of body 
Height of dorsal fin 
Length of pectoral fin 

74'5 
12'8 

15°2 

13'2 

8'3 
7'6 
4°9 

10 2 

11'7 

I3'7 

68'6 
II'3 

12'7 
12'1 

7°3 
6°7 
4°3 
g'o 

la'S 
12'1 
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Length of ventral fin • · 
Longest ray of anal fin 
Length of caudal peduncle 
Least height of caudal peduncle 
Distance bet,,'een tip of snout and origin 

of dorsal fin 
Distance bebNeen tip of snout and origin 

of adipose fin 
Distance bet\veen origin of dorsal fin and 

that of adipose fin 
Distance between orIgIn of dorsal fin and 

base of caudal fin 
Distance between base of dorsal and origin 

of adipose fin 
l,ength of base of adipose fin 

Glyptothorax saisii (Jenkins). 

[VOL. XXV, 

12'1 

I I'O 

13'4 
6'1 

22'S 

22'4 

10'0 

9'S 
12'3 

5'4 

21'0 

.:>9'2 

21'4 

14'0 

7'0 

1910. GI)'pfosterlZtt11l saisii, Jenkins, Rec, Ind. J1111S. V p, 128, text­
fig., pI. vi, fig. 6. 

The species is apparently endemic on Paresnath Hill, Bihar, 
whence three specimens were obtained by Dr. J T, Jenkins and 
Dr, N. Annandale. The under surface of the pectoral spine and 
of the two outer rays of the ventral fin is plicated, The thoracic 
adhesive apparatus is \vell developed, The largest specimen in 
our C'ol1(\ction is 70 mnl. in length including the caudal. 

Glyptothorax striatus (McClelland), 

1842. Glyptosterllol1 Striat!/.", l\IcClelland, Calcutta Jourll. Nat, Rist. 
II, p. 587, pI. vi, figs. 1 and 2. ' 

1860. Glyptofhorax ~triatl/s. Blyth, JOllrll. As. Soc. Bengal XXIX, 
p. 154· 

1864. GlyptosferJllll1l striat!oll, Gunther. Cat. Brit. AlliS, Fish. V, p, 
188. 

1878. GI)'pfoste1'l11l1lJ striatunI, Day, Fish India I I, p. 49R, 
1889. Glyptoster1ZlIl1l striatum, Day, Falill. Brit, Illd, Fish I, p. 200. 

During 1ny recent visit to the Khasi Hill'5 I obtai11ed' 9 
good seri es of specitllens of this species in the N ong-priang and 
the Tang-siang streams near Cherrapunji. The' fish attains a 
length of at least nine inches, 'l'he type-specimen is now pre­
served in the British Museum and is only three and a half 
inches in length, Gunther's description from these young, speci­
nlens does not agree \vith the adult in my collection; and the 
differences in proportions and in the position of the fins due to 
growth can be deternlined from the table of measurements over 
leaf. 'rhe colour also undergoes considerable variation. In 
individuals up to 8 cm. in length the upper surface and sides of 
the head and body are uniformly -dark brown, while the under 
surface is pale white. The fins ate somewhat lighter in colour. 
The 11 pper and the lo\ver surfaces of the paired fins- correspond 
in colour to the dorsal and the ventral surfaces of the body 
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respectively. With growth dark vertical bands begin to appear 
on the body till ultinlately the fish is dark above and dirty \vhite 
below. The adhesive apparatns on the thorax and on the outer 
rays of the paired fins is flesh-red \vhen the fish is ali ve but turns 
yellowish brown in spirit. 

The head and the anterior part of the body in front of the 
ventral fins are greatly depn:sse(l. The dorsal profile is only 
slightly arched but it slopes do\vn considerably from the base of 
the dorsal fin to the tip of the snout. 'fhe lower lobe of the 
caudal fin is somevvhat longer than the upper; this condition is 
more marked in the young than in the adult specitnens. l'he 
greatest breadth of the thoracic adhesive apparatus equals its 
length ° 'The spine of the pectoral fin and the Jour outer rays 
of the ventral nre provided on their \~el1tral aspect \vith an 
adhesive apparatus of the sanle type as is present on the chest. 
The dorsal fin is higher than the body. There are six branched 
rays in the dorsal and nine in the anal fin, The ventrals begin 
considerably behind the base of the dorsal. 'l'he anterior origin 
of the adipose fin is almost above that of the anal. The \~entrals 
extend slightly beyond the anal opening, The maxillary barbels, 
when adpressed, reach beyond the posterior margin of the oper ... 
culum and the eyes are situated alt110st in the beginning of the 
posterior half of the head. The least height of the caudal peduncle 
is a bout one-third its lengtho The distance bet\veen the basal 
bone of the dorsal fin and the occipital process alnlost equals the 
d;ameter of the eye. 

! refer to Go str£atus a young speCinlE'll recently collected by 
Dr. Kemp and l\1r. Chopra in the Garo Hills, Assamo It agrees 
very closely with the young specimens obtained by myself from 
the Khasi Hills, but differs fro1n theln in having an the fins 
tipped with whiteo The lo\ver lobe of the caudal fin is consider­
ably longer than the upper. 

Locality:-A.5sam, Khasi and Garo Hillso 

M easzerelJZents i1t l1ziUiul.etrcso 

Total length including 
~audal 71 '7 I02·0 156°5 225°0 

Length of caudal 13°0 18'0 26°2 39°0 
Length of head 13°r 180g 31·! 42 '8 
Greatest \vidth of head r r· I 17.0 26°5 37. 0 
Height of head near occi-

put 7'1 110S 14'0 I r·5 
Length of snout 7° 2 10°0 16'7 24'S 
In terorbit11 wid th 4·5 5·1 8"2 12'0 
l)epth of body 8'7 12'8 19°0 27'0 
Height of dorsal fin 10'5 16'8 23'0 34°2 
I-Iength of pectoral fin 13°0 17'5 24'0 37°5 
I~engt h of ventral fin II07 15°9 23' I 31 '4 
Longest ray of anal fin IO·3 13'8 20'-J 3°·0 
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Length of caudal peduncle 13"5 19"0 26'S 
Least height of caudal 

peduncle 4"3 6'0 9"5 
Distance between tip of 

snout and commencement 
of dorsal fin 19"5 27"7 45"0 

Distance between tip of 
snout and conlmence-
ment of adipose fin 4°"0 54"5 89'3 

Distance between base of 
dorsal fin and that of 
adi pose fi 11 22'0 29"0 46'0 

Distance between conl-
mencenlent of dorsal fin 
and base of caudal fin -+ I" 2 59"0 85"0 

Distance between hase of 
dorsal and cornmence-
men t of adipose fin 15'0 I9"0 I3"r 

Length of base of adipose 
fin 8"7 14"3 17'2 

Glyptothorax kashmirensis t sp. nov" 

D, r/s. V 6. P. 1/8-9" A" 2/6. 

[VOL, XXV, 

4I ' 0 

12'2 

61"0 

128"5 

69"2 

128"u 

50"4 

20'0 

Glyptothorax kash1nirens~'s is represented by a large series of 
specimens from the Kashmir Valley. Most of the spechnens were 
recently collected by the n1embers of the Zoological Survey of 
India but there are two well preserved examples obtained by Col. 
H. T. Pease. Both the sexes are present in the collection and 
differ from each other in several important respects" The female 
possesses shorter fins and a deeper body as compared with the 
n1ale" The differences in proportions and the position of the fins 
are indicated in the table of measurements. 

The dorsal profile rises from the tip of the snout to the base 
of the dorsal fin bey ond which it is almost straight and horizontal 
in the male or slopes down considerably to the base of the caudal 
fin in the female. The head and a part of the body in front of 
the ventrals are sonlewhat depressed and the profile in this region 
is almost straight. The head is slightly longer than broad; in the 
tnale its length is contained 4·3 times and in the female 3'9 times 
in the total length without the caudal. The eyes are small and are 
situated in the posterior half of the head" The nostrils are placed 
nearer to the tip of the snout than to the anterior margin of the 
orbit" The barbels are thick and stout; the nasal barbels when 
adpressed reach the orbit, the maxillary to the end of the base of 
the pectoral fin and the outer Inandibular to the base of the 
pectoral spine. The inner mandibular are slightly shorter than 
the gape of the 1110uth. The head and body are covered with 
luinute tubercles all over. 
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The dorsal fin is provided with a very strong spine; its bony 
portion is at least as long as the head behind the nostrils. 'fhe fin 
is higher than the body in the male whereas in the female it is 
lo\ver than the body. In the female the pectorals are as long as 
the head and are separated from the ventrals by a considerable 
distance; in the wale the pectorals are longer than the head and 
also reach the base of the ventrals. The adipose fin is compara­
tively longer; the length of its base is more than half the dis­
tance between the base of the dorsal and the commencement of 
the adipose fins. The caudal fin is deeply forked and in some 
specimens its upper lobe is longer than the lower. 

c 
TEXT-FIG. 2,-Glyptothorax kasiznzirensis, sp. nov. 

a. Lateral view of male specimen. 
b. Lateral view of female specimen. 
c. Thoracic adhesive disc, 

The adhesive apparatus is present on the chest only. It is 
slightly longer than broad and its plaits enclose a circular 
depression in the middle. The anterior lip near the bases of the 
m.axillary barbels is provided with papillae. 

The colour in spirit is uniformly dark bro\vu, with the under 
surface of the head, body and fins lighter in colour. In some 
specimens the body is marked with a number of black dots. 

Type-specimen :-F 10270/1 Zoological Survey of India (Ind. 
Mus.). 

Locality :-Kashtuir Valley. 

M easure1nents in l1tiUi1Jtetres. 

Total length in~luding caudal 
14 ength of caudal 
Length of head 

d" 

117'0 

20'4 
22'3 

2 

85'4 
14'2 
18'1 
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Greatest \vidth of head 
Height of head near occiput 
Length of snout 
Interorbital width 
Depth of body 
Height of dorsal fin 
Length of pectoral fin 
Length of ventral fin 
Longest. ray of anal fin 
length of caudal peduncle 
Least height of caudal peduncle 

.. 

.. 

Distance bet\veen tip of snout and com­
mencemen t of dorsal fin 

Distance between comnlencement of dorsal 
fin and that of adipose fin 

Distance bet\veen commencenlent of dorsal 
fin and base of caudal fin 

Distance bet,veen base of dorsal fin and 
commencelnent-of adipose fin 

Length of base of adipose fin 

[VOI4 • XXV, 

16'3 Ig07 
IS'S 
11-'0 

5°9 
20'3 

22'4 
26'0 

16'2 
18'1 

20°7 
9'3 

34'0 

.3°'7 

I4'0 
8~8 

5'0 
18'2 

15'7 
17'6 
11'3 

14'0 

15'6 
S'g 

15'7 
10'4 

Glyptothorax dekkanensis (Gunther), 

1864. Glyptosterl1lt111 dekkalleJlse, Giinthei, Cat. Brit. A/us. Fish. V, 
p- 187. 

]919. Euglyptosternll1n saisii, Annandale (nee Jenkins), Rec. Ind. 
Mils. XVI, p. 126. 

~~o this species I refer a single specimen collected by Dr.·N. 
Annandale in the Yenlla (Vena) River at Medha in the Satara 
District of thE: BOll1bay Presidency. It closely agrees with 
Gunther's description of the species and is about 12 C1U. in length. 

TEXT-FIG. 3.-Latcral view of a young specimen of Glypfofhora.'\; 
d ekka1ze1zsis (Gti nthcr). 

Day I recorded G. del~kanense froln the J Ul1111a River, "near where 
it emerges from the Sewalik Hills," but I look upon this record 
\vith suspicion. In his later and more comprehensive work, Day 2 

considered G. del?kanensz's to be synonymous with G. lonah, but on 
reading GLlnther's descriptions of the t,~·o species based on the 

--- ----_._----------- -_ .. _-------- ---
I Day, Proe. Zool, Soc. London, p. 714 11871). 
~ Day, Fish. India II, p. 496 (1878). 
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type-specimens I think ll1yself justified in regarding them as 
specifically distinct" 'l'he two species differ in the follo\ving 
points;-

G. Jonah. 
Head as long as broad." 
The free portion of the tail is twice as 
long as high." 

'Dorsal fin higher than the body." 
fhe pectoral spine is provided' I with a 

fine uuter and with a strong inner 
serration.' , 

G. dekkanensis. 
" Head .-ather longer than broad." 
"The fl-ee portion of the tail is t \\'0-

third as high as long " 
I' Dorsal fin as high as the body." 
The pectoral spine is " strongly scn'atcd 

interiorly. " 

The colouration is rather characteristic of the species. It is 
uniformly light grey with the bases of the pectoral, dorsal} adipose 
and caudal fins dark. Portions of certain rays ill the dorsal. anal 
and ventral fins are infuscated with black. The posterior portion 
of the caudal fin is black but it is tipped with a lighter colour. 

The dursal profile in this species is almost straight and hori­
zontal and shovvs only a slight rise froln the tip of the snout to the 
base of the dorsal fin. 'fhe ventral surface is greatly depressed in 
front of the ventral fins and the profile of this region is almost 
straight. 'fhe dorsal fin is as high as the body and is situated in 
the beginning of t he second third of the distance between the' 
posterior nlargin of the nostrils and the base of the caudal fins. 
The pectorals are shorter than the head and are separated frotn the 
ventrals by a considerable distance. 'l'he ventrals extend to the 
anal opening and do not reach to the base of the anal fin. 'rhe 
thoracic adhesive apparatus is much longer than broad and is 
fairly well developed. 

Locality:-Deccan, the Yenna River in the Satara District, 
Bornbay Presidency. 

Glyptothorax gracilis (Giinther~. 

1864. Glyptosternum gracile, Gunther, Cat. Byit. Mils. fish. V p. r K6. 

Day 1 did not recogni~e this species as valid; under G. triline­
atum he remarks, "G. gracile, Gunther, V, p. 186, froln Nepaul 
differs in having one lllore anal ray: occipital process a little 
narrower; tnaxillary barbels longer, while the pectoral fin rea('he~ 
the base of the ventraL" 

There is a specimen in the collection about 10 em. in length 
including the caudal, which I can refer to Gunther's species. It 
wac; procured by Dr. B. L. Chaudhuri in the Rangit River) 
Manjhitar, Sikkitn. It agrees so closely with Giinther's descrip .. 
tiotl that I need add only a few short notes on the species. It 
differs from G. trilineat·us in a number of important points \vhich 
Day has disregarded. 

The thoracic adhesive apparatus is tnuch longer than broad 
and the pectoral spine is devoid of plaits on its under surface. 
The pectoral fin is slightly longer than the head and reaches altllost 

1 Day. Fish. India 11, p. 497 (187H). 
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to the base of the ventral fin. 'fhe latter extends considerably 
beyond the anal opening and just reaches the origin of the anal 
fin. The origin of the ventral tin is slightly behind the base of 
the dorsal. 'rhe maxillary barbels are considerably longer than 

TEXT-FIG. -t-.-Lateral view of G~}'ptothorax gracilis (Gunther). 

the head; the eyes are placed in the posterior half of the head. 
The lower lobe of the caudal fin is longer than the upper and the 
dorsal fin is higher than the body. 

Locality:---Nepal and Sikkim. 

G Iyptothorax, sp. 

(Plate IV, fig. 2.) 

The collection contains a mature female specimen from the 
Saran District, Bihar, obtained by Mr. M. Mackenzie, whi~h I 
have not been able to refer to any known species of the genus. 
It is interesting in several respects, but I do not propose to give 
it a new name as Buchanan's forms from the adjacent localities 
are not properly known. 'fhe following are some of its salient 
features :-

i. The gill-openings of the two sides are as widely apart as 
the interorbital \'ddth and the thoracic adhesive apparatus is con­
tinued for\vard between the· openings. 

ii. The thoracic adhesive apparatus is t\\'ice as long as broad 
and is greatly pointed anteriorly. 

iii. The dorsal fin is considerably shorter than the body 
height; the bony portion of its spine is alnlost as long as the length 
of the head excluding the snout. 

iv. The pectoral fins are small; they are almost as long as 
the head behind the nares. 

v. The barbels are stual1, none of them extending beyond 
the hinder margin of the eye. 

vi. The mouth is slnall and the lips are provided with well­
marked papillae. 

vii. The body is covered with small elevations which are 
arranged in longitudinal rows. 

viii. The aclipose fin comnlences slightly behind the com· 
tllencement of the anal fin. 
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One of the inner mandibular barbels is bifurcate, an abnor­
mality which I have also observed in certain specimens of Nelna­
chilus and Garra. 

Measurement in l1tillimetres. 

Total length including caudal 71'2 

Length of caudal 11'3 

Length of head I4'2 
Greatest width of head 10'8 

Height of head near occiput rO'8 
Length of snout 7'0 
Interorbital width 3' 4 
Depth of body I4'2 

Height of dorsal fin 9'6 
Length of pectoral fin 9'8 
Length of ventral fin 7'7 
Longest ray of anal 6'S 
Length of caudal pedullcle 13·4 
Least height of caudal peduncle 3'8 
Distance between tip of sno\! t and conllnencelnent 

of dorsal fin 2 I' 3 
Distance between commencement of dorsal fin 

and that of adipose fin 21"7 
Distance between commencement of dorsal fin and 

base of caudal fin 41'6 
Distance between base of dorsal fin and com-

mencement of adipose fin 15'9 
Length of base of adipose fin 6'0 

Glyptothorax minutus t Hora. 
192 1. Glyptotlto1'ax 11lillutus, Hora, Rec. Iud. JIlIS, XXII. p. I~O, 

fig. 1. 

Unfortunately the specimens ·of this species were lost. I have 
utilized the characters mentioned in llly description for including 
the species in the synoptic table. As regards the nUIuber of rays 
in the anal fin the figure is illaLcurate. 

Locality ~-Imphal Streanl in the Manipur 'Talley, Assal11. 

Glyptothorax botia (Hanl. Bueh.) Day. 

1878. Glyptostel'JZlIm botia, Day, Fish, India II. 49j. pI. c:-.iii, fig. 4. 
1889. Glyptosternum bothu11, Day, Fau1l. Brit. l1ld. Fish. I, p. Ig8. 

1'he form to which I give this name is certainly the G. botia of 
Day but I am not sure that it is the sanle as that to which 
Buchanan 1 applied the name. 

I have exanlined Day's original of his figures in the Fishes of 
India and also refer to the species three young specitnens froin 
Mawai, Bara-Banki. 

Locality :-Delhi and Bara-Banki (Northern India). 

I Buchanan, Fish. Ganges, pp. H)2, 378 {1822}. 
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G 1 yptothorax dorsalis Vinciguerra. 

1889. Glyptotlzorax dorsalis, VinciguerraJ An1l. Mus. Stor. Naf. 
Genova XXIX, p. 246, pI. vii, fig. 4. 

1921. Glyptotlzorax dorsalis. Hora, Rec. Ind. Mus. XXII, p. 180. 

In describing the dorsal spine of this species I made a mistake. 
It is finely serrated along its posterior border but is smooth ante­
riorly. The occipital process and the basal bone of the dorsal 
spine are almost continuous. 1~he paired fins are devoid of an 
adhesive apparatus on the ventral aspect of some of their outer fin 
rays; the apparatus on the chest is well developed and is much 
longer than broad. 

I hesitatingly refer to this species a young specimen from 
P<::gu obtained by Mr. J P. Cook. Its colonration is different from 
that of the l\!anipur examples. 'I'here is a yellowish line run­
ning fr0111 the occiput to the base of the caudal fin and the fins are 
not marked \~ith black dots. The body is covered with prominent 
tubercles, which are arr8nged in regular longitudinal rows. 

LocaUty:-'fhe head·\vaters of the Irrawaddy River, Burlna 
an(l the Manipur Valley. 

Glyptothorax telchitta (Ham. Buch.) Day. 

1871. GlyptosternuTIl telchitta, Day, Proc. Zool. Soc. London, p. 228. 
1878. Gtyptostern1l11l telchitta, DClY, Fish. IndIa II, p. 498, pI. cxvi, 

fig. 2. 
1889. Glyptosterllul1l telchitta, Day, FaulL Brit. Ind. Fish. I, p. 199. 

I use this nalne in the sense in which Day applied it as Bucha­
nan's 1 description is insufficient for exact determination. 

Day's original of his figure in the Fishes 0/ India , which is now 
in our collect.ion, is \vithout any history. There are) however, 
several other speciJuens of considerable age in the collection, which 
I refer to this species. They are labelled "Bttrrabhum," by 
which Birbhum in Bengal is probably intended. 

Locality:-Northern Bengal and probably some portions of 
Bihar. 

Glyptothorax conirostris (Steindachner). 

1867. Glypt.ostel'1!~111l co;zirostre, Stellldachner, SitBtl.ng~b. K. Acad. 
l¥,SS. 1+ zen. L \ , pt. 1, p. 532, pl. v, fig. 2; pl. \ 1, fig. 2. 

1187 I. Glyptostel'llUln modestwm, Day, Froc. 200t. Soc. London, p. 714 
(young individuals). 

1878. Glyptosternum lonah, Day (in part), Fish. India II, p. 496. 
1878. Glyptostef'lzU11Z conirostYe, id., ib':d., p. +97, pI. cxvi, fig. 5. 
1889. Gl)'ptosternllm lonalJ, Day, Faun. Brit. Ind. Fish. I, p. 196. 
1889. Glyptosternum cOJlirost1e, id., ·ibid., p. 198. 

In Glyptothora.x conirostris the head is much longer than 
broad. It is narrow and broadly pointed anteriorly. The dorsal 
fin is higher than the body and the pectorals are as long as the 
head. The adhesive apparatus is much longer than broad; the 
outer rays of the paired fins are not plaited below. 

1 Bllcha Ila 11, Fish. Ganges, pp. 185, 378 (1822). 
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In Day's C. 11totiestu111, \vhich I cOllsider to be a doubtful syno­
nym of G. conirost1'is, the head is as long as broad, the thoracic 
'adhesive apparatus is sman and the dorsal is nearly as high as the 
body. In these respects G. ?11odest'U1Jl is closely r~latecl to C. P::'Ct1;­
nopterus but differs from it in the absence of an adhesive appara ... 
tus on the ulldet surface of the outer rays of the paired fins. 

Locality :--Simla, the head-\vaters of the Jumna River. 

Glyptothorax trilineatus t Blyth. 

1860. Glyptothorax friline:tilfs Blyth, JOliJ'll As .... "ve. Bel/gal XXIX, 
p. 15+· 

1878. G(l'ptosterl1l1112 trilincatllnl. Day, Ft'sh. Illd/a 11. p. 497 pI. 
ex\'i, fig. 3. 

1889. Gl)lptostel'nu11l trililleat:t111 , Day, Faull. Brit. Ind. Fish. I, p. 
197· 

1889. Glyptothorax trililleatus, Yil1cigllerra. A1111. Mus. St01'. A'at. 
Genova XXIX. p. 252. 

In the old collection of the Indian l\itiseum I have found three 
specimens belonging to this specifs, erroneously la belled (( Gly pto­
stern~tn~ telchitta (Hall1. Buch.)." Two of these were collected by 
Major Berdmore in Tenasserinl and are probably the type-speci­
mens of G. trilineatus. The third is frum Rangoon and appears to 
be the original of Day's figure in the Fishes of India_ I need not 
add auything to Day's description \vhich is lucid an d clear, but it 
may be pointed out that his interpretation of the three white 
streaks along the body is different frol11 that of Blyth, \vho ob­
served the fish as c; of a blackish colour; with three longitudinal 
yellow lines, one along the entire ridge cf the back from occiput 
to base of tail, the others along t-ach lateral line." 'I'his type of 
colouration is met \\ ith among some of the other Inelnbers of this 
genus and it is probably this fact \vhich led Giinther I to refer 
his Nepalese examples to this species. 'fhe t\VO forms may, how­
ever, be distinguished as shown in the table given below :-

" GlyPtostf'Ynltl1l trilineatul1~ " Glyptothorax trilillcat1('s, Blyth. 
GUnther. 

" The free portion of the tail is near- The free portion of the tail is nearly 
1y thrice as long as hig h." twice as long as high. 

Dorsal spine rather slender. the Dorsal spine moderately strong the 
length of its bony portion being length of its bony portion being-
one half, or less than one-half. that more than half the length of the 
of head. head. 

The skin is devoid of any tubercles. 
Locality :-Tenasserim and Rangoon. 

Glyptothorax tnadraspatanus (Day). 

G~}'pfosternllm J1lfldraspafallllnl, Day, 10111'11. LI·IlU. Soc. Londoll 
Xl, p. 526. 

Glyptosferllll m m ad1'a50patn n ({ 111, Day. Fish. ! n.1 ia I I, p ... p)R, pI. 
ex\'i, fig. 4-. 

1 Gunther, Cat. Brit. Alus. Fish. V p. n~5 (186~~) 
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1889. Glypfosternum madraspatanum, Day, Faun. Brit. Ind. Fish I, 
p. 200. 

The species appears to be closely allied to Glyptothorax l011,all 
and G. dekkallensis~ from which it differs in having a few serrations 
along the upper half of the posterior border of the dorsal spip.e. 
Day was unable to find an air-vessel in this species, but on dissect­
ing a specimen I have found it to have the form of two lateral 
chamber connected by a transverse canal. The bladder is covered 
by a thick fibrous coat and is not even partially enclosed in a bony 
capsule. 

In G. madraspataturn the dorsal fin is higher than the body and 
the pectorals are as long as or sligh tty longer than the head. 'fhe 
ventrals extend beyond the anal opening and almost reach the 
base of the anal fin. The pectoral and the ventral fins are devoid 
of an adhesive apparatus and one on the thorax is rather longer 
than broad and is well developed. 

Locality:--Day obtained his specimens in the Rhavani River 
at the foot of. the Nilgiris. Of the five specimens recently collected 
by Dr. N. Annandale three are from the sanle locality, while the 
remaining two were obtained a little lower down stream at Mettu­
palaiyanl'- in the Coitnbatore, District. Madras. Day's original of 
his figure in the Fishes of India and 'another of his specimens are 
preserved in the collection of the Zoological Survey of India. 

Glyptothorax lonah (Sykes). 

1841. Bagrus Lonah, Sykes, Trans. Zool. Soc. London II, p. 371. 
1864. G~yptosternum 10nal1, Gunther, Cat. Brit JJlus. Fish. V J p. 187. 
1878. Glyptosternllm lonall, Day (in part), Ft'sh. India II, p. 496, pI. 

cxiii, fig. S. 
1889. Glyptosterllum lonah, Day (in part), Faun. Brit. Ind. F£sh. I, p. 

196, fig. 72. 

I have not examined any specimen of this species and have 
entirely relied on Gunther's desc-ription. I have examined an old 
specimen from the head-waters of the Jumna River, which Day had 
referred to this species, but believe that it belongs to Glyptothorll~ 
conirostris and not to G. lonah. The extension of the range of 
the species into the head-waters of the Jumna River thus requires 
confirmation. Syke's exarrtple was obtained in " Dekkan" and 
it is probable that Day's specimens from Poona were correctly 
iden tified. 

Gunther has not mentioned the presence of an adhesive 
apparatus oil the ventral aspect of the outer rays of the paired 
fins. The two chief characters of the species are, firstly, that the 
head is as long as broad and secondly, that the pectoral spine is 
finely serrated internally. 

Locality :-Deccan, South India. 

G~nus Glyptosternum l\1cClelland. 

1842. Glyptosternoll, l\1cClelland, Calcutta JOlo'n. iVat. Rist. II, p. 584. 
1860. GLyptosterlton, Blyth, Journ. As. Soc. Be1jgal XXIX, p. 153. 
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1860. Exostoma, Blyth (in part: all known species except the type. 
E. berdmorei), ibid., p. I5S. 

1864. Exosioma, Gunther (in part), Cat. Brit. Mus. Fish. V, p. 264. 
1874. Chimarrhichthys, Sauvage, Rev. et ~1Iag. Zool. XXV, p. 3~2. 
1878. Exostoma, Day (in part: except E. berdmorei), Fish. India I r, 

p. So 1. 
1889. Exostoma, Day (in part: except E. bel'dmorei), Fall II. Brit. Ind. 

Fish. I, p. 108. 

1905. Parexostoma, CIz£marr/Zichth),s, Regan, Anll. Mag. ~Vat. Hisf. 
(7) XV, p. 182. 

1905. Exostoma, Regan (in part: all except E. bel'dmorei), ibid., p. 182. 

1907. Euchiloglanis, Regan, Rec Ind. Mus. I, p. ISS. 
191 I. Parexostoma, Euchz'loglanis, Exostoma, Regan, Ann. Jfag. lVllt. 

Hist. (S) VIII, p. 564 l1911). 

'Ihe genus may be defined as follows:-
-The head and body are greatly depressed; the former is 

almost as broad as long. The under surface is smooth or minutely 
tuberculate but always devoid of a plaited adhesive apparatus on 
the chest or any part of abdomen. The paired fins are greatly 
expanded; they are 'l vertical in their upper and horizontal in 
their lower half": the outer ray of the paired fins is weak and 
ensheathed in thick skin, ,vhich is striated on the ventral aspect to 
form an adhesive apparatus; it gives " off soft pointed cartilag­
inous rays along the anterior margin, which are enveloped in the 
membrane of the skin." 'fhe dorsal fin is devoid of a spine and 
commences considerably in advance of the ventrals; the adipose fin 
is long and low; the caudal fin is truncate or emarginate but never 
forked. The eyes are slnall and greatly approxitllated 011 the 
dorsal surface; they are covered by a skin membrane. The nostrils 
are situated close together and are separated by a flap \vhich bears 
the nasal barbel. There are eight harbels, four mandibular, two 
nasal and two maxillary; the Inaxillary barbels possess broad 
bases which are sometimes corrugated on the ventral aspect to 
serve as adhesive organs. l'he mouth is situated 011 the under 
surface considerably behind the tip of the snont; the lips are 
broad and usually spread continuously round the month; they are 
papillated, suggesting adhesive properties; the lower labial fold 
may be continuous or widely interrupted. The palate is edentulous; 
the jaws are provided with small conical or flattened teeth which 
are variously disposed to form several types of bands. The 
gill- openings are narrow and usually restricted to the sides and in 
some ca.'5es extend to the under surface only for a short distance. 
The air- bladder is divided into two lateral chambers which are 
enclosed in a bony capsuie. 

The fishes of this genus are usually of a small size but some 
grow to a foot or more in length. They are always found in 
rapids at fairly high altitudes and have not so far been recorded 
from deep and sluggish streams. 

Regan in 1905 (loe_ cit.) subdivided the fishes of this genus 
into three groups, which he considered as distinct genera. His 
synoptic table is faulty in several respects as it is probably built 
upon the nleagre descriptions of most of the species included in 
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it. For instance of G. blythi he says, "fold of the lower lip not 
continuous:" whereas in the type-specitnen and in Day's figure it is 
continuous. The reverse i? the case \"ith G. andersoni, whicn 
according to Regan's synopsis should have the" fold of the lower 
lip continuous," v'v'hile in the specimens I have examined it is widely 
interrupted. t have alread y pointed out that "Exost(lNla JJerd­
morei" of Blyth does not belong to this genlis at all. 

A part fronl these errors which, owing to the inadequacy of 
many of the descriptions, were probably unavoidable, r am of 
opinion that Regan' s subdivisions are not of generic importance. 
He depends for the separation of his genera mainly on the charac­
ter of th e teeth) 011 the nature of the gill-openings, on the 
continuity or discontinuity of the fold of the lower lip and on the 
vu;nber of branched rays in the pectoral fin. 'fhese characters are 
discussed below. 

According to the arrangeluent and the nature of the t.eeth the 
111elnbers of the genus (;l)'ptosternum may be divided into four 
groups as follows :-

Group I. 'l'he teeth on the upper jaw fornt a con tinuous 
band, which is produced backwards at the sides. The teeth are 
pointed and are not to be seen when the mouth is closed. To this 
group I refer G. macuiatu11z (Regan) and G. stoliczkae (Day). In 
both the species the gill-openings are wide and the fold of, the 
lower lip broacily interrupted. G. andersoni, which possesses a 
totally different kind of teeth, shares tHe last two important 
characters with the species included in this group. In G. feae the 
fold of the lower lip is discontinuous and the gill-openings are 
narrow, while the teeth are described by Vin('iguerra as :-" dent i­
hus maxillaribus cDnicis, interdum apice truncatis, vOIT.lero-pala­
tinis nullis." 

Group II. The teeth on the upper ja\v form a continuous 
band which is not produced backwards at the sides. The teeth 
are greatly ~ompressed in their free portion and the apex is 
either truncate or· is so notched as to possess two or more pro­
cesses on the cro\yn. The lower portion of a tooth is also com­
pressed but the plane of this compression is at right angles to 
that of the upper portion. The outerlnost ro\v of teeth is ·dis·· 
tinctly visible \v hen the mouth is closed. This group comprises 
a single species) G. andersolli. \vhich in the nature of the gil1-
openings and in the discontinuolls fold of the lower lip greatly 
resembles the members of the first group. 

Group III. The teeth on the upper jaw form a <;ontinuflus 
hand \yhich is Hot produced backwards at the sides. The teeth 
are pointed and J when the lnouth is closed, a portion of the band 
is distinctly visible. To this group I assign G. blythi, G. jeae 
and G hodgarti. In G. bZ"thi the fold of tbe lower. lip is con­
tinuous, \vhereas in the remaining two species it is broadly inter .. 
IUp! eel. The gill-openings are narro\v in all the th ree forms. 

Group IV This is the largest group nunlerically and COln-· 

prises all the remaining species with the possible exception of 
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G. davidi, which I have not examined. The teeth on the upper 
jaw form t\VO characteristic patches which. remain exposed even 
when the mouth is closed. The labial fold of the lower lip is 
continuolls. With the exception of G. tnacropterUl1t and G. sp. 
all others possess rather wide gill-openings extending to the base 
of the pectoral spine In G. ntocropter1,tm and G. sp. they are 
narrow and do not extend below the middle of the base of the 
pectoral fin. 

The teeth in G. macropterum are somewhat different frOln 
the others. They form a continuous band on the upper jaw and 
are not visible when the mouth is closed. 'rhe teeth of the lower 
jaw are; however, pushed outside the mouth cavity, they are 
somewhat compressed and possess truncate apices. 

It is clear fronl what has been said above that, by relying 
only on the arrangement and the nature of the teeth, the genus 

~ 
c. 
~ 

d. 

c: 

TEXT-FIG. s.-Nature of tooth-bands and teeth in Glyptosterllu1ll. 
a, a', C. maculatum (Regan); b, b', G. andel'solZi (Day); c, e' , C. lzot/garf;, 

sp. nov. ; d, d', G. vinciguerrae (Regan). 

Glyptostern'l.tm can be "split up into four groups, but there are 
equally important characters such as the nature of the gill­
opening and the labial fold, which do not permit of such a 
division. The number of pectoral rays is only a specific character 
and therefore needs little consideration. 

The name Euchiloglanis was proposed by Regan for Ch£J1t­
marhichthys Sauvage, which was preoccupied. Sauvage's species 
and his genus are provisionally included in this paper, but nothing 
is known about them beyond their original descriptions. 

Besides "Exostoma berdmorei", \vhich I have referred to 
the genus Glyptothorax, there are two extra-Indian species the 
names of \vhich I h.ave not been able to include in nly synoptic 
key. One is Glyptosternum reticulatum from Afghanistan and the 
other " Exostol1za oschanini" from Tschirtschik, Taschkent and 
Amu-Darja (Russia). I have dealt with the former species in my 
general introductory note. Herzenstein ,. characterized" E xostOtlta 

1 Herzenstein, Bull. Acad. St. Petersbourg. XXXIII, p. 120 (18go). 
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oschanini" as follo\vs: '( E. capite valde depresso, labio inferiore 
ad oris angulos rnodo evol11to, dentibus aciculatis, spatio pinnallJ. 
dorsalem et adiposam inter Ii-2T

1
0 pinnae dorsalis basin sttperante ; 

pinna adiposa a caudali, recte truncata, plane sejuncta ; pinli.ae 
analis initio ventralium quam caudalis basi multo propiore; 
pectoralibus ventralium basis haud attingentiblls." He alludes 
to the close relationship between his species and G. stoliczkae (Day) 
and distinguishes the two by the position of the adipose dorsal 
in relation to the caudal fin. In G. oschanini the adipose is 
separated from the caudal by a considerable distance, whereas in 
G. sloliczkae it is continued to the base of the caudal. I regard 
this as a valid specific distinction and, therefore, do not agree with 
Regan (loc. cit. p. 183) who considers the two names as synonyms. 
Moreover Regan gives the babitat of G. stoliczkae as 'c Eastern 
'rurkestan " which is not correct. 

The genus is at present found in the Darja River of ~he 
Oxus system that flows in the Aral Lake (G. oschan-ini) ; at the 
source of the Kabul River (G. reticulat-us), in the head-waters of 
the Indus River (G. stolt'czkae) , in Eastern Tibet (G. maculatum) 
and the neighbouring parts of China (G. davidi) and Yunnan 
(G. andersoni), in Nepal and the Darjiling Himalayas (G. hodgarti) 
and in the Abor Hills, the Mishmi Hills and the north-eastern 
frontier of Burma (many species). 

The genus has not been found hitherto in the Himalayas 
between Nepal and the Indus watershed, but will probably be 
found there in course of time. It appears to have originated 
in the plateaus of Central ... t\sia, where the less specialized mem­
bers of the genus such as C. stoliczkae and G. 1naculatul11t are 
now found. These generalized forms are met with mostly on the 
northern slopes of the Himalayas and their range extends from the 
Aral Lake to Eastern'l'ibet, Yunnan and the neighbouring parts 
of China. Great diversity of form and specialization are found in 
the menlbers of the genus that inhabit the hill·tracts of Assam 
and of the north-eastern border of Burma. 

The genus affords an interesting example of progressive special-: 
ization, which is shown in the form of the tooth- band, the degree of 
compression of the teeth, in the position of the teeth in the mOllth­
cavity, in the restriction of the gill-openings and the character 
of the labial fold. In the course of evolution the various characters 
are indiscriminately blended together and we find that members 
of the genus can be grouped in several ways as has already been 
shown in the case of the tooth- bands. This is exactly what is to be 
expected of a genus which is still in course of' adaptation to its 
proper habita t--the mountain rapids. In the synoptic table I 
have arranged the species according to the degree of specia1ization 
they exhibit. For instance G. 1naculatunt and G. stoliczkae are 
less specialized than the .relnaining species, while G. labiatul1t and 
G. vinciguerrae are more specialized than G. stuarti and G. coggini 
and less specialized than G. blythi and G. sp. which are the most 
highly specialized of the lot. 
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According to the rules of nomenclature Glyptosternuln reticlt­
latus should be considered the type of the genus, being the first 
~entioned by McClelland under his genus Gl),ptosternum. The 
same species is the logotype as well, because Blyth, who first 
revised this genu'3, adopted G. reticulatu}n as the type of the genus. 
But as has already been pointed out this species is insufficiently 
characterized. I therefore, regard McClelland's other species G. 
labiatum as the type of the genus. 

In the following pages notes and descriptions are given only 
in the case of those species which are not sufficiently known,. while 
all available references are included under the synonomy of each. 
An asterisk denotes that the type-specimen of the species is in the 
collection of the Zoologic!!l Survey of India, while a dagger indi­
cates that the species is represented in the collection. 

A key to the Innian and some of the extra-Indian species of 
Glyptosternum. 

A. Fold of lower lip broadly interrupted. 
I. Pectoral fin separated from ventral fin by a con­

side! able distance. 
a. Gill-opening wide, extending to origin of base 

of pectoral fin or to under surface for short 
distance. 

1. Teeth all pointed, those of upper jaw form­
ing a band, which is produced backwards 
at the sides. 

a. II Pectoral extending ~-~ of the distance 
from its base to the base of the ven­
tral; caudal peduncle twice as long as 
deep." Adipose fin separated from base 
of caudal by a considerable distance... G. macul at II mt 

13. "Pectoral extending t-! of the distance (Reg-a 11). 
from its base to the base of the ven-
tral j caudal peduncle 3 times as long 
as deep." Adipose fin extending to 
base of caudal fin ... ... G. stolic:zkae* (Day I. 

2. Teeth compressed with broad truncate ap­
ices, those of upper jaw forming a band, 
which is not produced at the sides; adi-
pose fin extending to base of caudal fin .,. G. audersOIJi* \ Day). 

b. Gill-opening narrow, not extending .to origin of 
base of pectoral fin l I denti mascellari SOIlO, 

piccoli e conici, alcuni coll'apice smusso.].. G.feae-!-(Vinciguerra). 
I I. Pectoral fin reaching origin of ventral fin. 

a. Maxillary barbels not reaching origin of base 
of pectoral fin; gill-opening wide 

b. l\1axillary barbels reaching beyond origin of 
base of pectoral fin j gill-opening narrow, not 
extending below middle of base of pectoral 
fin [Teeth pointed, those on upper jaw form-

G. davidi (Sau\,t-igc). 

ing a bernd, which is not produced at the 
sides) '" ... ... ... G. hOllgarh,''' "p. nu\'. 

B. Fold of lower lip continuous. 
I. Pectoral fin extending considerably beyond com­

mencement of ventral fin. [Gill-opening narrow, 
not extending below middle of Lase of pectoral 
fin j inner mandibular barbels not situated on 
fold of lower lip; teeth somewhat flattened, 
those on upper jaw forming a band which is not 
produced at the sides] ... 

(VinClg.). 
r;. m,/cYI'ptt'1'.'1 lilt 
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I I. Pectoral fin not extending beyond commencement 
of base of ventral fin. 

a. Gill-opening wide, extending to origin of base 
of pectoral fin [Inner mandibular barbels 
situated on fold of lower lip; teeth somewhat 
compressed and possessing truncate apices j 

those on upper jaw forming two semicircular 
patches.] 

I. Beginning of anal fin distinctly nearer base 
of caudal than commencement of ventral 
fin. 

4. Longest ray of dorsal fin much shorter 
than depth of body below it 

~. Longest' ray of dorsal fin much longer 
than depth of body below it ... 

2. Beginning of anal fin slightly nearer coin­
mencement of ventral fin than base of 
caudal fin. 

4. Caudal fin deeply emarginate j adipose 
fin not reaching base of caudal fin .... 

~. Caudal fin \'ery slightly emarginate ; adi­
pose fin extending to base of caudal 
fin ... 

h. Gill-opening narrow, extending to middle of 
base of pectoral fin. 

I. Distance between anus and beginning of 
anal fin twice that between anus and com­
mencement of ventral; inner mandibular 
barbels not situated on fold of lower lip i 
teeth pointed. those on upper jaw for,ming' 
a band, which is not produced at the sides 

2. Distance between anus and beginning of 
anal fin is less than half that between 
anus and commencement of ventral i inner 
mandibular b~rbels situated on fold of 
lower lip i teeth somewhat compressed with 
truncate apices, t hose oil the upper jaw 
forming two semicircular patches 

[VOL. XXV, 

G. stlla1ti,* sp. nov. 

G. vi'12cigl,leYl'aet 
(Regan). 

G.labiatumt l\1cClell­
and. 

G. chaudhurii,* sp. 
no\' , 

G. blythi* (Day). 

G. sp.t 

Glyptosternum maculatum (Regan), 

1905. Parexostoma maculatum, Regan, An1l. Mag. I.Yat. Rist. (7) XV, 
p. 183. 

1908. Parexostoma stolicskae. Lloyd (nec Day), Rec. Ind. Mus. II, p. 
342 • 

1911. Parexostoma stolicekae, Stewart, (nec Daj·), Rec. Ind. Mus. VI, 
P·7°' -~-----/.::.~ 

~-------.,-... , .. -..... -..... -... ,-... ~ 
.................................................. ~ .................... ········X:;~ 
~ <~ 

TEXT-FIG. 6.-Lateral "iew of Glyptostel'l1l1tn maC/datum (Regan). 

To this species I refer two specimens collected by Capt. F. 
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H. Stewart, I.M.S. ill Gyang-tse, Tibet., and also a specitllen pre­
sented to the Indian Museum by r .. ord Carmichael fronl Sikkinl. 

The species is closely related to Glyptosternum stoUczkae from 
vvhich it differs in its relatively broader head and shorter caudal 
peduncle. 

Habitat :-Lhasa and Gyallg-tse in 'I'ibet.; Sikkim. 

Glyptosternum stoliczkae (Day). 

1876. Exostoma stoliczkae, Day, Proc. Zool. Soc. London, p. 782. 
1878. Exostoma stol£cz/we, Day, Fisll. Iudia, II, p. 502, pI. cxvii, fig. J. 
1889. Exostoma stoliczkae, Day, Faun. Brit. Ind. Fish. I, p. 110, fig. 45. 

Habitat :-This species is known froln "Basgo. Sneetna, and 
Leh or Ladak on t.he head .. waters of the Indus." .Two specitnens 
of this species have recently been obtained by the melnbers of the 
Zoological Survey of India from a small strealn flowing from the 
water-works reservoir to the trout-farm at Harwan, Kashtnir. 

Glyptostel'num andersoni (Day). 

1869. Exostoma andersoni£, Day, Proc. Zool. Soc. LOlldon, p. 524. 
1876. Exosbma andersonii, Day, P,'oc. Zool. Soc. Londou, p. 7R3. 
1878. Exostoma andersonii, Day, Fish. India I I, p. 501 (footnote). 
1878. Exostoma a1'ldefSOnii, Anderson, Anat. Zaol. Res. Yunnan Exped. 

I, p. 866. 

I have examined all the four specimens collected by Dr .... I\.nder­
son. Two of them are dessicated and have fallen to pieces; the re­
maining two are in a better condition. The teeth of this specIes 
are totally different from those of any other known form. 

Habitat :--Hotha, Yunnan, and Ponsee, China. 

Glyptosternum fe,!).e (Vinciguerra). 

1889. Exostoma Feae, Vinciguerra, Ann. Mus. Stor. Nat. Genova XXIX. 
p. 256, pI. viii, fig. 6. 

1905. Chimarrhichthys Feae, Regan, Ann. Mag. Nat. Hist. (7) XV, 
p. 184· 

I have examined a specimen of this species from Tao, kindly 
sent to me by Dr. Vinciguerra of the Genoa Museunl. 

Habitat :-Karen-ni Hills, Upper Burma. 

Glyptosternum davidi (Sauvage). 

1874. Chimarrichthys Davidi, Sauvage, Rev. et Mag. Zool. XX V p. 
333· 

1892 • Exostoma Davidi, Gunther, in Pratts' Snows oJ" Thibet, p. 245. 
1896 . Exostoma davidi, Gunther, Ann. Mus. Zool. Acad. Sci. St. 

Petersbotlrgh I. p. 210. 

1905. Chimarrhichthys Davidi, Regan, Ann, Mag. Nat. Hist.l7) XV. 
p. 183. 

N a reliable description of this species exists at present and 
it i'S after great hesitation and not without reserve that I have 
inc.luded it in the key given above. Sauvage (op. cit.) does not 
make any mention of the lower la bial fold; but Regan in hi3 
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synoptic table states that it is not continuous. All adequate 
description with figures of this species is badly needed. 

Habitat :-Eastern Tibet and adjoining parts of China. 

Glyptosternum hodgarti, sp. nov. 

(Plate II, figs. 1,2,3.) 
187 I. Exostoma blythii, Day, Proc. Zool. Soc. London, p. 715. 
1878. EX,ostoma blythii, Day (in part), Fish. India II, p. SOl. 

1889. Exostoma blythii, Day (in part), Faun. Brit. Ind. Fish. I, p-; 109. 
1907. Euchiloglanis hlythii, Regan, Rec. Ind. Mus. I, p. IS8. 

This species is represented by a large number of specimens in 
our collection and is readily distinguished from all others that I 
have examined by the absence of any labial fold to the lower lip. 

In Glyptosternuln hodgarti the head and body are ~reatly 
depressed and the dorsal profile is but slightly arched; the ventra 
is straight and almost horizontal. ~rhe head is slightly 101lger 
than broad; the length of head is contained 4'! times in the total 
length without the caudal fin. The depth of body is two-thirds 
the'length of head. The snout is ahnost as long as the postorbital 
part of the head; the interorbital width is two-thirds the length 
of the snout. The. gill-openings are restricted to the sides of the 
head and extend to about the middle of the base of the pectoral 
fin. The mouth opening i~ crescentic and is Lordered hy thick lips 
which are sotne\vhat papillated. The labial folrl of the lo\ver lip 
is widely interrupted and appears to be almost absent in wrinkled 
specimens. The nasal barbels extend beyond the posterior margin 
of the orbit and the maxillary barbels are separated froin the gill­
openings by 8 short distance. The mandibular pairs of barbels 
are short, the outer just reaches the base of the pectoral fiu. 
There are flaps of skin at the corners of the mouth; these are 
continuous with the upper lip and are joined to the broad bases 
of the maxillary barbels. 1'he teeth are sharp. ~rhe dorsal fin 
commences opposite the end of the base of the pectoral fin; it is 
not so high as the depth of the body below it and possesses only 
six rays \vhich are enveloped in a thick membrane. The pectoral 
fin is ll1tlch longer than the head and extends beyond the begin­
ning of the hase of the ventral fin; it contains !7 rays but the fins 
become ahnost leathery in grown up specinlens and the number of 
rays is difficult to count. The ventral fin contains 6 rays and 
the anal only 5. The posterior margin of the caudal fin is lunate, 
the upper corner somewhat projecting beyond the lower. The 
caudal peduncle is !'2 times as long as deep. The adipose fin is 
long and 10\\T; in t.he young specimens it ends considerably in front 
of the base of the caudal fin while in adults it is continued to the 
hase of the caudal fin. 

1'he colour of the young specimens, in spirit, is brown all over 
the dorsal surface and the sides of the body, while the fins and the 
under surface are pale. In a specimen from Nepal the fins are 
edged with white bands. The posterior half of the caudal fin is 
black while the general colour of the other fins is brown. 
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Type--speci'lnen :-F I553/r, Zoological Survey of India (Ind, 
Afus.), 

Habitat :-Nepal (Pharpil1g), rivers below Darjiling, and the 
Abor Hills (between Rotung and Renging). 

M easurenlents in millimetres. 
Total length without caudal fin 57·5 
Length of head 14'0 

Depth o{ head at occiput 6' 5 
Width of head 12'0 

Depth of body 9'0 

Length of snout 6'0 
ViTidth of interorbital space 3'8 
Length of caudal peduncle 4'7 
Least height of caudal peduncle 4'0 

Fronl tip of snout to commencement of dorsal fin 19'O 

From .tip of snout to comnlencement of ventral fin 20'5 

From tip of snout to comlnen~ement of anal fin 49'S 
From tip of snout to anal opening 48' 5 
Longest ray of dorsal fin 8'0 
I,ongest ray of anal fin 7'0 
Length of pectoral fin 19'0 

Length of ventral fin 12'5 

Length of caudal fin 7'8 
Length of base of adipose dorsal fin 22'S 

Greatest height of " " ,) 1'5 
Gape of mouth 6'S 

Glyptosternum macropterum (Vinciguerra), 

1889. Exostoma maeropterum, Vinciguerra, AnlZ. Afus, Stor. iVat. 
Genova XXIX, p, 253, pI. viii, fig. 5. 

IgoS. Chimarrhiehthys macropterus, Regan, An1l. J.,fag. "'lat. Rist. 
(7) X V, p~ 184. 

There are four specimens of this species in our collection, 
of which three \vere presented to the Museum by Mr. J Coggin 
Brown, who collected them at Pazi, Monghong Hsipai State, North 
Shan States (q6° 30 ' N., 22 0 40' E.), while the renlaining one has 
been very kindly seat to us by Dr. Vinciguerra of the Genoa 
Museum. 

Habitat :--Northern frontier of Burtna: Kakhyen Hills and 
Pazi, Monghong Hsipai State. 

Glyptosternum stuarti t sp, nov. 

(Plate II, figs. 4, 5,6,) 

1919- Exostoma vineiguerl'ae, Chaudhuri (in part). Ree. Ind. Mus. 
XVI, p. 277. 

A specimen collected by Dr. Murray Stu:irt, late of the Geolo­
gical Survey of India, in the Nam-Yak River at Tanja on th~ 
norther11 frontier of Burma, is the type of this species, It is 
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about 45 mm. in length and was referred by Chaudhuri (op. cit.) 
to fc Exostoma villciguerrae." The species can be readily distin .. 
guished from the others by its greatly arched dorsal profile and by 
its peculiar caudal peduncle. 

The species possesses a characteristic form; the dorsal profile 
rises considerably from the tip of the snout to the base of the 
dorsal fin, beyond which it slopes down to that of the caudal fin. 
'l'he head and body in front of the anal fin are greatly depressed 
and consequently the ventral profile in this region is "almost 
straight and horizontal, but behind the ventral fin it rises to the 
base of the caudal fin. 'fhe head is almost as broad· as long; 
its length is contained 4'6 tinles in the total length without the 
caudal fin. ~rhe body is deepest near the origin of the dor~al fin 
and is contained 5' 5 tilnes in its length. The eyes are small 
and are situated on the dorsal surface; the interorbital width is 
slightly less than one-third the length of head. 'rhe snout is longer 
than the remaining portion of the head. 'l'he gill-openings are 
restricte<l to the sides and extend to just opposite the base of the 
first pectoral fin ray. 'rhe mouth is a transverse slit on the under 
surface of the head and is slightly less than half the width of the 
head; it is surrounded by thick lips \vhich are continuous at the 
angle. The lower lip possesses a broad continuous labial fold. 
The teeth are present in two stnall patches in each jaw; they were 
somewhat flattened with a rounded or truncate apex. There are 
eight barbels; one pair nasal, one pair maxillary and two mandi­
bular pairs. The nasal barbel when adpressed does not reach the 
eyes, the maxillary barbel just extends to the base of the pectoral 
fin. Both the mandibular pairs are short; the outer are situated 
on the skin covering the under surface of the head, while the inner 
are situated in notches on the posterior margin of the labial fold. 
The dorsal fin possesses one weak undivided ray besides five others 
that are divided; the last ray is divided to the base. The dorsal 
fin is not so high as the depth of the body below it. The pectoral 
fin is slightly longer than the head and possesses eleven rays, which 
are separated from the ventrals by a considerable distance. The 
ventrals contain six rays and do not extend as far as the anal 
opening. The anal fin contains five rays. The caudal fin is 
truncate. The adipose fin is long and lo\v and ends considerably 
in front of the base of the caudal fill. The least heigbt of the 
caudal p~dul1cle is contained about two and a half times in its 
length. 

The colour in spirit is uniformly grey 011 the sides and on the 
c10rsal surface. There is a well marked black spot at the base of 
the pectoral fin. Near the bases of the dorsal and the pectoral fins 
the skin is darker in colour. The under surface of the head and 
body and also of the fins is pale. 

Type-specinlcn :-F 9742/1, Zoological Surt1ey of India (Ind. 
Mus.). 

H abita t :-N anl-Yak River at Tanj a on the northern frontier 
of Burn1a. 
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Measurements in millimetres, 
Total length without caudal fin 47-0 

Length of head 10'3 

Depth of head at occiput 5' 5 
Width of head 9'8 
Depth of body 8'5 
I-Iength of snout 5'8 
\Vidth of interorbital space 3-3 
Length of caudal peduncle 7'2 
Least height of caudal ped uncle 2' 8 
:B"rom tip of snout to comnlencenlent of dorsai fin 20'0 

From tip of snout to commencelnent of ventral fin 22-0 

From tip of snout to cotnmencetnent of anal fin 34'0 

I~rom tip of snout to anal opening 32 -2 

I/ongest ray of dorsal fin 7'7 
Longest ray of anal fin 5'0 
Length of pectoral fin I 1'0 

Length of ventral fin 8'6 
Length of caunal fin g'O 
Length of base of adipose dorsa' fin 12'0 

Greatest height of adipose dorsal fin 0'7 
Gape of nlouth 4'6 

Glyptosternum vinciguerrae (Regan). 

(Plate III, figs, I, 2, 3.) 

188q. Exostvma labiatum (non McClelland), Vinciguerra, Ann. AlliS, 
Store Nat. Gene~'a XXIX, p. 252, 

1905, Ex()stoma vi1Zciguerrae, Regan. Ann. Mag. iVat, Hist. (7) X V 
p. 184. 

1'his species is repr~sented by several specinlens in our collec­
tion, Most of them werE: collected by Dr, Coggin Bro\vn of the 
Geological Survey of India at Pazi, Monghollg Hsipai State in the 
Northern Shan States (900 30' N, and 22° 40' E.) Two speci­
mens fronl the collection of late Signor Fea have very kindly been 
sent to tlS by Dr, Vinciguerra of the Genoa Museum. 'fhey are 
labelled as " Exostol1ta labiatum" from cc Catcin," and agree very 
closely with Regan's description of 'Exostoma vincigtterrae," 

Habitat :-Upper Burma: Kakhyen Hills and the Northern 
Shan States, 

Glyptosternum chaudhurii t Spa nov. 

1919. Exostoma vincigurrae (non Regan), Chaudhllyi. Rec. Illd. AlliS. 
XVI, p, 277. 

The species is represented by a single specimen from the Putao 
Plains, where it was collected by Dr. Murray Stewart, late of the 
Geological Survey of India, It agrees in several respects with 
Regan's description of Glyptosternum vinciguerrae but differs from 
it in having the origin of the anal fin nearer to the comlnencenlent 
of the ventral than to the base of the caudal. In G. vi-nciguerrae 
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the origin of the anal is much nearer to the base of the caudal than 
to the commencement of the ventral. 

The length of the head is contained 3 times arid the depth of 
the body 6-5 times in the total length without the caudal. The 
eyes are situated wholly in the posterior half of the head. The 
nasal barbels extend to the anterior margin of the orbit 'and the 
maxillary barbels just reach below the posterior limit of the base 
of the pectoral fin. The dorsal fin commences considerably in ad­
vance of the ventrals; the adipose dorsal is continuous with the 
base of the caudal. The caudal is slightly emarginate with the 
lower lobe slightly longer than the upper. 

Type-specimen :-F 974I/1, Zoological Survey of India (Ind. 
Mus.) 

Habitat :-Putao Plains, northern frontier of Burm'i . 

.. ---........... :~. 

TEXT-!<'IG. 7·-Lateral view of Glyptoster11.ltm chaudhurii, Spa nov. 

Glyptosternum labiatum McClelland. 

(Plate r, fig. 2.) 

1842. Glypfosterno1Z labiatlls, McClelland, Calcutta Journ. Nat. H'':st. 
II, p. 588. 

1860. Exostoma labiaium, Blyth, Jou7'n. As. Soc. Bengal XXIX, p. 
155· 

186+. Exostoma labiatum, Gunther, Brit. Alus. Cat. F£sh. V, p. 265. 
18b9. E."(ostoma labiatum, Day, Proc. Zool. Soc. London, p. 525. 
1876. Exostoma labiatum, Day, P7'oc. Zool. Soc. London. p. 783. 
1878. Exostoma labiatum, Day, Fish. India. II, p. 502. 
1889. Exostoma labiatum. Day, Fa,un. Brit. Ind. Fish. I, p. 108. 

H abital:-AssalTI: Mislulli and Abor Hills. 

Gl~ptosternum blythi (Day). 

1869. Exostoma Blythit', Day. Proc. Zool. $oc. LOlldo1Z, p. 525. 
1876• Exostoma blythi!~. Day, f'roc. ·Zool Soc. London, p. 783. 
1878. Exostoma Blythzl, Day (In part), Fish. India II, p. 501, pI. cx .. ii, 

fig. 2. 

1889. Exostoma blyflzii, Day (in part), Faun. Brit. Ind. F£s1l., I, p. 
109. 

The species was originally describcn from two unlocalized speci­
mens, but later on in I87I Day referred to it certain specimens from 
"rivers below Darjeeling." 'fhe type-specimens' are still present 
in our collection and on comparison I find that the DarjiH ng fonn , 
of which \ve have a large series, cann'ot be referr~d to G. blytht'. 
,!'he habitat of G. blythi, therefore, remains undetermined. 
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There is an inconsistency in Day's descriptions as regards 
the nature of the labial fold. In his original description he states 
'~lips thick and reflected round the lnouth," but in 1876 (op. cit.) 
he is nlore definite and remarks " lower labial fold uninterrupted." 
In 1878 having confused the Darjiling forms "vitb this species he 
writes, "Lower labial fold interrupted." In the type-spechnens the 
lower labial fold is not interrupted and the figure of the species in 
the Fishes 01 India is correct in this as well in many other respects. 

Habitat :-? 
Glyptosternum sp. 

? 1869. Exostol1la labiatunz, Day, Proc. Zool. Soc. L01ldon, p. 525. 

Day referred two specimens in old collection of the Indian 
Museunl to " Exostol1za labiatum." The specimens are now pre­
seryed in the collection of the Zoological Survey of India and are 
in very bad condition. Their habitat is llllkno\vn. They cannot 
be referred to G. labiatunt as they are readily distinguished by the 
small gill~openings and the comparatively larger eyes. 

These specimens along with G. blythi and G. macropter'ttl1l 
fonn :a group of species in which the fo1<1 of the lovver lip is 
continuous and the gill-openings are narrow) not extending to 
below the middle of the base of the pectoral fin. The habitat 
of C. blythi is a 1:;; 0 unkno\vn. 'rhe only species of this small 
group of \vhich the habitat is knowll, G. 1nacropterunz, is found in 
streams on the l1orth·eastern frontier of Burma. It is possible 
that the other species are ~lso found in the same region. 

Genus Pseudecheneis Blyth. 

(Plate IV, fig. I.) 

1860. Pseudecheneis, Blyth, Journ. As. Soc. Bengal XXIX, p. 154. 
1864. Pseudecheneis, Gunther, Cat. Brit. !ll:ts. Ft'slz. V, p. 264. 
r878. Pseudeclzeneis, Day, Fish. india II! p. 500. 

1889. Pseudecheneis, Day, Faun. Brit. Ind. Fish. I, p. 106. 

The genus may be defined as follows :--
The fishes comprising the genus Pseudccheneis are altnost 

subcylindrical with the under surface of the head and the 
anterior part of the body somewhat flattened. The chest is 
always provided with a broad, oval adhesive apparatus, which 
is composed of a series of transverse plates. The pectoral fin 
is provided with a weak artieulated spine, which is finely serrated 
internally, and is provided with a large l1ulnber of short carti­
laginous rays along its outer border; it is also provided with 
striated skin on its ventral aspect. The pectoral fin is placed at a 
slightly higher level that the ventral profile of the body; it extends 
considerably beyond the base of the velltrals. The ventrals are 
situated altnost 011 the under surface and have very oblique bases. 
The outer ray is broad and is provided with striated skin on 
its ventral aspect; it is provided with a large ntl mber of long, 
pointed cartilaginous rays along its outer border, as in the genu,; 



44 Records of the Indian MlI,seum. 

Glyptosternu,m. The dorsal fin is provided with a moderately 
strong spine; the adipose dorsal is well developed; the caudal fin 
is deeply forked. The eyes are small and greatly approximatea. 
on the dorsal surface; they appear to be covered over by skin 
nlembrane. The nostrils are situated close togeth~r and are 
separated by a nasal barbel. There are eight barbels, one pair 
nasal, one pair maxillary and four tnan'dibular. The Inaxillary 
barbels are provided with very broad bases. All the barbels are 
covered with numerous rounded papillae. In the Indian species 
there is a pair of button-like structures internal to the inner 
Inandibular pair. The mouth is short and is situated on the 
under surface behind the tip of the snout. The lips are thick 
and continuously spread round the mouth; they are provided with 
papillae. The teeth are arranged in a small patch on the upper 
jnw; the palate is edentulous. The teeth are somewhat flattened 
and are provided 'with truncate apices. The gill-openings are 
slnall and are restricted to the side; the gill-membranes are united 
"7ith a broad isthmus. ~rhe air-bladder is divided into two lateral 
chambers which are enclosed ill a bony capsule. 

The fishes of this genus are usually of a small size, never grow­
ing more than five or six inches in length. 

The range of the genus, though restricted, is fairly continuous. 
It extends from the Darjiling Himalayas through the Abor Hills, 
the Khasi Hills, Kakhyen (Kachin) Hills, Upper Burma, to the 
limits between Yunnan and Tonkin. The Indian species Pseude­
cheneis sulcatus is widely distributed, while the only other known 
exan1ple of the genus, P. paviei, is found in Yunnan. 

Vaillant J distinguished P. sfllcalus from his species P. paviei 
thus :--" Elle differe de l'espece nouvelle ici decrite par son bar­
billon maxillaire- plus court n'atteignant pas l'orifice branchial, 
l'espace interorhitaire un peu plus large, 2/7 de la longueur de la 
tete, sa nageoire adipeuse egalant en longueur la distance mesepip­
terique, enfin sa coloration variee de grandes taches pales irregu­
lieres. On pourrait ajouter que Ia ventouse thoracique offre 14 
plis, et, d'apres la figure de Day, que l'origille de la dorsale 
rayollnee serait un peu moins eloignee de l'extremite rostrale que 
chez Ie Pseudecheneis Pavt"ei ; la bouche sensiblement plus petite, 
n'occupe guere que 1/4 OU r/3 de la largeur du mU3eau." 

1 Vailla~~, Bull. Soc. Phi/om. Paris (8) I V, p. 126 ( 1891-92); Miss. Pavi e 
p. 464-, pl. XXII, fig. 3 (19°4). 


