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The pituitary of Teleosts has been studied by varIOUS -\\'orkers 
(Herring, 1908, 1913 ; Stendell, 1914; Tilney, 1911 ; de Beer, 1926 ; 
Florentine and Weiss, 1931 ; Bell, 1938 ; Levenstein, 1939 ; Woodman. 
1939 ; Kerr, 1942; MiIIer~ 1944; Atz, 1953; and Stolk, 1950-57). 
Seasonal histological changes in the pituitary of Teleosts is described by 
Bock (1928), Matthews (1936), Lee (1942), and others. The \vork or 
Bretschneider and de Wit (1947), Scruggs (1951), Olivereau (1954) and 
Pickford and Atz (1957) are exhaustive. It is generally observed 1 hat the 
" 'Obergangsteil" is the component which exhibits marked seasonal 
changes. Several authors have homologised the components of the 
teleostean pituitary to that of the higher vertebrates and the terminology 
involved is very extensive. Charipper (1937) observed varia1 ions in 
the placement of the various components of the teleostean pituitary 
Scruggs (1939) did not record a pars anterior in Eso:( niger. Butcher 
(1936) reported the absence of well-defined lobes in the pituitary of 
Fundulus. Stolk (1955) recorded abnormal distribution of the lobe~ 
in Xiphophors helleri. In the salmon, Woodman (1939) described the 
" Dbergangsteil " to be of transitiona 1 nature, as described by Stendell 
(1914). Kerr (1942) has classified the teleostean pituitary into t\\ () 
types: Type A : Comprises of forms having no distinct pituitary stall -
Type B: Includes those having a definite stalk. The terms platybasic 
and leptobasic of Bretschneider and de Wit (1947) denote types A and B 
of Kerr (1942). 

Studies on the pituitary of Indian species are meagre and confined to 
limited aspects, and to a few species such as Chanos chanos (Tam pi 1951, 
1953), Barbus stigma, Ophicephalus punctatus, Chela bacaila, Cirrhina 
reba, Mystus seenghala (Sathyanesan 1957-60), Hi/sa ilisha, Engraulis 
telara and Gadusia chapra (Misra and Sathyanesan, 1958). 
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It has been observed by the workers that in the tele(lsts the arrange
nlent and organisation of the component parts of the pituitary. gland 
widely varies in different species (Stendell 1914, de Beer 1926, Matthews 
1937, Hoar 1957), has many structural and histological features peculiar 
o itself and seems to have evolved in its own way (Kerr 1942a or b). 

This work is an attempt to further our knowledge of the morphology, 
histology and the variable features of the pituitary of teleosts inhabiting 
the tropical fresh-waters. 

AcknolVledgments.-My thanks are due to Dr. A. B. Misra, Professor 
of Zoology, Banaras Hindu UniYersity, for his thoughtful guidance in 
the accomplishment of this work. I am grateful to the Government 
(If India for the award of a scholarship. 

II-MATERIAL AND METHODS 

Specimens for this study were collected from the river Ganges at Vara
nasi (V.P.). They were decapitated and the pituitary and a portion of 
the gonads were fixed in the appropriate fixatives immediately. In 
cases where the dissection of the pituitary was difficult, it was initially 
fixed along with a part of the attached bone and connective tissue. Daw
son Friedgood's formol-sublimate, Bouin's· fluid, Heidenhain's azan 
stain and Anderson's modified Mallory's triple stain were the fixatives 
and the stains used in the routine work. Paraffin sections were cut 
at 4 and 6!.L thickness. Since the pituitary-gonad interrelationship 
is well established, the growth phases of the gonads in relation to the 
pituitary was also recorded. The gonads were fixed in Bouin's fluid and 
stained in Ehrlich's haematoxylin. 

III-OBSERVATIONS 

1. General features of the teleostean pituitary 

The pituitary is attached to the infundibulum. The infundibular 
s~alk, when present, may be moderately long and slender or short and 
thick. In forms where a definite stalk is wanting the pituitary is closely 
applied to the infundibulum. The pituitary is divided into two parts: 
(i) The pars glandularis or the adenohypophysis comprising of three 
components, the pars anterior, the Ubergangsteil and the pars 
in fennedia , and (ii) The pars nervosa or the neurohypophysis which is 
the extension of the pituitary stalk or the floor of the infundibulunl 
into all the components of the pars glandularis. The main nervosal 
trunk ramifies profusely in the pars intermedia. The occurrence of the 
ncrvosal branches in all the constituents of the adenohypophysis is re
ported to be a secondary developmen t. The most primitiye condition is 
sho\\'n by Acipenser and Lepidosteus (Kerr, 1949) having the pars nervosa 
and the pars intermedia only. In several fishes the infundibular cavity 
extends into t he pars nervosa as funnels or recesses which are lined by 
ependY111al cells of varied shape. The pars nervosa is fibrocellular in 
tts composition. The fibres are loosely arranged, and the neuroglia 
nucleii are scattered in their interstices. Blood vessels, colloid-like 
h.odjes and sometimes glandular cells are seen in the pars nervosa. The 
(;oJnponents of the pars glandularis are distinguished by their distinct 
cell-types. The basophils, acidophils and chromophobes are the hasic 
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cell-types of the pars glandularis. The pituitary is covered by a vascular 
meninges of connective tissue from which the blood vessels of varying 
size enter into its substance. 

2. Description of individual species 
Since the pituitary gland is highly variable, depending on its secretory 

activity, the structure described here denotes the condition of the gland 
during the particular time of the year mentioned herein. The different~al 
staining of the glandular cells obtained is specific for the fixatives and 
stains used. The general classificati,on of fishes adopted in this paper 
is that proposed by Regan (1929). 

Order !SOSPONDYLI 

Suborder CLUPEOIDEA 

Family CLUPEIDAE 

(i) Hilsa i1isha (Ham.) 
(Collected during September, when this species migrates upstream 

with mature gonads.) 
The pituitary is attached to the infundibulum by a stalk and is lodged 

in a distinct sella turcica as that of Polypterus (de Beer, 1926) and Epi
ceratodus (Griffiths, 1938). In this differs from the other species!, 
reported here in the presence of a well defined sella turcica. The com
ponents of the pars glandular is are arranged along an antero-poste.rior 
axis (PI. 20, Fig. 1). The pars nervosa ramifies extensively in the pans 
intermedia but has o.nly a few branches in the other components. In 
some specimens the pars nervosa has abundant chromophilic colloid
like substances which are in the form of streaks among the fibres (PI. 22, 
Fig. 1). The e~istence of the oro-hypophysial duct is reported in Hi/sa 
ilisha (Misra and Sathyanesan, 1958). This duct is continued into the 
pars anterior and its diverticula spread all over the component. Thus, 
in a section the pars anterior looks as though it is made up of tubular 
structures. The lumina of these tubules are a part of the hypophysial 
cavity which, in turn, is the cavity of the oro-hypophysial canal. The 
tubules are lined by acidophils .and chromophobes. The pars nervosal 
branches and blood-capillaries are seen in between contiguous tubules. 

The "Obergangsteil" is made up of basophils, acidophils ano 
chromophobes. The chromophobes are very few and ill-defined. The 
'basophils are in a state of ~egranulation and many of thcn11ack a distinct 
cell-boundary. The pars intermedia con~ists of acidophils, chromo
phobes and a few basophils. Some of the acidophils possess intra
cellular acidophilic globules (PI. 22. Fig. 3). These bear ,resemblance 
to the 'sphere cells' of Perca fluviatilis (K.err, 1942). Such acidophil;c 
globules, of a varying size, are extruded in the pars nervosa. The pars 
illtermedia is abundantly 'supplied with blood vessels. 

Oi) Gadusia chapra (Ham.) 
(Collected during September, with ripe gonads.) 

The pituitary is structurally similar to that of Hi/sa ilisha. In Gadusia 
the evidence of the oro-hypophysial duct is less manifest and the ~ella 
urcica is less prominent. The presence of colloid .. Hke 'Contents ·in th~ 

2A 
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pars nervosa is much less marked. Groups of neuroglia nuclei and few 
disintegrating chromophils are generally present in the pars nervosa. 

The glandular components are arranged in an antero-posterior axis. 
as in Hi/sa ilisha. The hypophysial cavity in the pars anterior is homolo
gous to that of Hi/sa. A large cavity occupies three-fourths of the pars 
anterior (PI. 20, Fig. 2), which may contain basophilic matter. These 
tubules have acidophils and chromophobes as their cellular con
stituents (PI. 22, Fig. 2), with traversing blood-capillaries. The con
tinuity of the oro-hypophysial duct into the pars auterior is lost, but 
some times this may be indicated by the prolonged tip of the pars anterior 
(PI. 20, Fig. 2). Acidophils, basophils and chromophobes are present 
in the" Obergangsteil " The basophils are larger than the acidophils 
and sonle are vacuolated. Many of them lack distinct cell-limits and are 
in a state of degranulation. This lobe is fairly well supplied with blood 
vessels. The pars intermedia is predominantly acidophilic, with 
scattered chromophobes. 

Family ENGRAULIDAE 

(iii) Engraulis telara (Ham.) 

(Specimens collected during October, with 'spent' gonads.) 

The pituitary of Engraulis telara resembles that of Gadusia chapra. 
The pars nervosa has a prominent infundubular cavity lined with ependy
mal cells and are completely cut off from the maln infundibular cavity 
(PI. 20, Fig 3). The hypophysial cavity in the pars anterior is tubular, 
but no single tubule is outstandingly large as in Gadusia. The baso
p hils of the" Ubergangsteil" show total degranulation and many of 
them lack a cellular limit. 

Suborder N OTOPTEROIDEA 

Family NOTOPTERIDAE 

(iv) Notopterus chitala (Ham.) 

(Collected during April, with the gonads in the resting condition.) 

'The pituitary is closely applied to the brain and is without a distinct 
stalk and sella turcica. The infundibular cavity is wide (PI. 21, Fig. 4). 
The extension of the infundibular cavity in the pars nervosa is in the 
form of a long narrow channel lined by ependymal cells (PI. 22, Fig. 6). 
"fhe pars nervosa is intimately related ~lith the thin floor of the infundi
bulum and arborisation is largely restricted to the pars intermedia. 
Colloid-like material and scattered chromophils are present in the pars 
nervosa. The glandular components are a'rranged in a regular sequence 
al()ng the antero-posterior axis. 

The pars anterior has acidophiIs and chromophobes. The acido
phils are densely granulated, but sparsely granulated ones are also 
not uncommon. Chromophobes are few. The Ubergangsteil has 
8cidophils, basophils and chromophobes, in that order of their abundance. 
'fhe pars intermedia is richly vascularised and contains acidophils and 
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~hromophobes. The acidophils are d.ensely granulated and some 
emigrant ones are in a state of disintegration in the pars JJ.ervosa. 

Order OST ARIOPHYSI 

Suborder SILURO IDEA 

Family CLARIIDAE 

(v) CIarias batrachus (Linn.) 

(Collected during August, with the gonads fully ripe.) 
The pituitary is attached to the infundibulum by a short thick stalk 

I(PI. 20, Fig. 6). The pars nervosa arborises into all the components of 
the pars grandularis but the main trunk penetrates the pars intermedia. 
The pars nervosa may contain a few chromophils belonging to the pars 
glandularis. Colloid-like material is very scanty and only seen in the 
main nervosal trunk. 

The components of the pars glandularis are arranged in a dorso"" 
ventral sequence. The pars anterior is situated dorsally proximal to 
the stalk. The pars intermedia is ventral and distal and the Ubergangsteil 
is wedged in between. The pars anterior is made up of acidophils, 
chromophobes and basophils. The basophils are scattered and few. 
The acidophils show varying degrees of granulation. Two' types of 
chromophobes are apparent-sonle are larger with sufficient cytoplasm 
and a distinct cell-boundary; others lack a definite cell-wall and, with 
their meagre cytoplasm, look like naked nuclei. Acidophils, basophils 
and chromophobes occur in the Ubergangsteil. The acidophils are 
heavily granulated and lct deeply stained. A large percentage of baso
phils lack definition and are in different stages of degranulation. 
The chromophobes resemble groups of nuclei. The pars intennedia 
is composed of chromophobes, acidophils .. and dull basophils. 
The acidophils are smaller than those of the Ubergangsteil and some 
have basophilic inclusions in theiF cytoplasm. The chromopbobes 
have very little cytoplasm and their rounded nuclei exhibit a distinct 
nucleolus. Some of the blood-vessels entering the pars intermedia from 
the vascular envelop are outstandingly large and extend up to the pars 
anterior dorsally (PI. 20, Fig. 6). 

Family HETEROPNEUSTIDAE 

(vi) Heteropneustes fossilis (Bloch) 

(Collected in August, with fully mature gonads.) 
The pituitary resembles that of Claries batrachus in its external 

morphoiogy and relationship with the brain (PI. 29, Fig. 5). The colloid
like material resembling that found in the pars nervosa is present in the 
infundibular cavity. Neuron cells, which are often found in the floor 
of the infundibulum, are occasionally present in the main trunk of the 
pars' nervosa. A few disintegrating chromophils also occur in the 
component. The pars anterior has acidophils, and cromophobes. 
The former is predominant and sparsely granulated. The chromophobes 
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have a wen-defined cell-boundary. Basophils, acid9phils and chro
mophobes are present in the Dbergangsteil. The basophils are strikingly 
larger than the acidophils and are heavily granulated ; many of them are 
vacuolated. These vacuoles contain varying quantities of acidophilic 
granules or globules (PI. 22, Fig. 7). The larger blood sinuses of the 
Obergangsteil contain chromophilic colloid-like matter. The cell-wall 
of some of the basophils lying closer to the sinuses gives way to liberate 
their contents into the sinuses (P1. 22, Fig. 8). This phenomenon is 
comparable to the observation made by de Beer (1926) in the mammalian 
pituitary where the acidophils burst to pour out their granular contents 
into the sinusoids. Some of the sinuses contain disintegtating basophils 
(PI. 22, Fig. 5). The acidophils are intensely granulated and are sn1aller 
than the basophils. Chromophobes are few and are devoid of distinct 
cell limits. ' . 

The pars intermedia resembles that of Cla~ias, but acidophils seem to 
lack the basophilic contents. In H eteropnellstes smaller blood-vessels 
penetrate into the pars intermedia from outside. 

Family SISORIDAE 

(vii) Ba garius bagarius (Ham.) 

(Collected in June after spawning, with the gonads in a depleted 
state.) 

The pituitary is attached to the infundibulum by a distinct stalk .. 
The infundibular cavity extends into the pars nervosa. The arrangement 
of the components of the pars grand ularis is slightly different from those 
described earlier. In this species though the 0 bergangsteil is placed. 
in between the pars anterior and the pars intermedia, the former is in 
continuation with the latter towards the stalk (PI. 20, Fig. 4). 

Many of pars nervosal branches penetrate the pars intermedia and 
tbe pars anterior. The chromophils and the colloid-like substances 
are sCarse in the pars nervosa. Acidophils and chromophobes are found 
in the pars anterior. A rosette-like disposition of acidophils around 
the blood vessel and nervosal branches is noticeable. The acidophils 
lying around the blood-vessels are more densely granulated than those 
occuring a~ound the pars nervosal branches. 

The Ubergangsteil is the smallest component of the pars glandularis 
(PI. 20, Fig. 4.) and is made up of acidophils, basophils, violet-coloured 
amphiphils and chromophobes. The acidophils outnumber the other 
~ell-types ; they are oval or round and copiously granulated. The 
amphiphils resemble the acidophils, with a distinct voilet tinge. The 
basophils are much less in number and some of them have a prominent 
vacuole which may contain few scattered acidophilic granules. The 
chromophobes are few in number which mayor may not have distinct 
cell boundaries. The pars intern1cdia contains light blue basophils 
heavily granulated acidophils and chromophobes. Deeply staining 



1961.] SATHYANESAN : Pituitary of Teleosts 311 

acidophilic granules and globules occur in this part. 1'hcse bodies 
appear to take their origin fron1 the granulated acidophils. 

Fanlily SILURIDAE 

(viii) Wallago attu (BI. & Schn.) 

(Collected in June, the fish is in the spawning and partly spent 
condition.) 

The pituitary is ovoidal in shape and has an infundibular stalk. 
The Obergangsteil has a peripheral disposition in the ventro-Iatera I 
aspect of the gland and may cover up peripherally nearly three-fourths 
of the pars internlcdia which is situated towards the centre (PI. 21 ,Fig. 6). 
The pars internledia is in contact with the pars anterior dorsally. 

The main trunk of the pars nerv~sa arborises in the pars internledia 
leaving smaller branches into the other components. The chromophils 
and colloid-like material are scanty in the pars nervosa. A large blood 
vessel entering the pars intermedia from the vascular connective tissue 
envelop vascu1arises the pars nervosa and extends upto the stalk. The 
pars anterior is formed of sparsely granulated, reddish brown aciuo
phils and chromophobes. The cells lining the pars nervo.sal branche~ 
of the pars anterior are chromophobic, but in specimens collected during 
May they take up an amphiphilic hue. The Obergang'-;teil consists of 
acidophils, basophils and chromophobes. The basophils exhibit different 
degrees of degranulation ; some possess a prominent vacuole and others 
lack definition. The chromophobes occasionally look like groups of 
nuclei. A hOlTIogeneous basophilic substance is found in relation \vith 
the blood-sinuses penetrating the pars intermedia and the Obergangsteif. 
Light reddish brown ChrOlTIOphobes and acidophils are pre~ent in ~he 
pars intermedia. 

Family BAGRiDAE 

(ix) Rita rita (Hanl.) 

(Collected in November, when the gonads arc in the resting stage.) 

The pituitary is stalked and the surface of the pars anterior is indented 
as in Esox lucius and Sa/rno trulta (Kerr, 1942). The groove, on the 
surface of the gland demarcates the boundary of the pars anterior fron1 
the rest of the gland. The main trunk of the pars nervosa contains 
the prominent infundibular cavity which is lined by elongated epend ymal 
cells (PI. 21, Fig. 2), as in Notopterus chitala and Engraulis telara. Chro
mophils and colloid-like substances are rare in the pars nervosa. The 
disposition of the components of the pars grandularis is dorso-ventral, 
as in Clarias and Heteropneustes. The pars ,anterior is situated proximal 
to the stalk dorsally, and the pars intermedia is dista 1 and ventral, having 
the Obergangsteil in between them. 

The pars anterior has chromophobes and differentially granulated 
acidophils. The Obergangsteil is made up of acidophils, basophiis 
and chromophobes. The acidophils are densely granulated and form 
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the principal cell-type. Some of the basophils are vacuolated. The 
p ~rs intermedia contain acidophils and chromophobes. 

In the pituitary of the specimens collected during July, when the 
gonads are in the spawning stage, the Dbergangsteil is appreciably 
enlarged and the basophils preponderate. A large number of basophils 
nave acidophilic granules and globules in their vacuoles. Some basophils 
exhibit degranulation which render them chromophobic. 

Suborder CYPRINOIDEA 

Family CYPRINIDAE 

(x) Rohtee cotio (Ham.) 

(Collected in June, with the gonads fully distended) 

The pituitary is attached by a short, thick stalk to the infundibulum 
f PI. 21 ~ Fig. 3). Since the stalk passes thr'ough a shelf made of bone and 
connective tissue, removal of the pituitary with the brain is difficult. 
[he glandular components are arranged along the dorso-ventral axis. 
Chromophils are rare but droplets of colloid-like bodies are present 
in the pars nervosa. The pars anterior consists of deeply staining acido
phils and chromophobes. The chronl0phobes lack a well defined cell
\~all. Acidophils, basophils and chromophobes are present in the 
Dbergangsteil. The basophils are the most numerous; some are 
vacuolated (PI. 22, Fig. 4) but mayor may not contain secretory matter. 
The acidophils are varied in shape and much smaller than the basophils. 
l-he chromophobes are few and lack definition. The pars nervosa 
occupies one-half of the pars intermedin. The chromophobes are the 
principal cell-type. The acidophils are few in number. 

Notable differences are detected in the Obergangsteil of specimens 
collected during November, when the gonads are in the resting phase. 
There is conspicuous reduction in the size and number Of the basophils 
and those \-vith secretory matter are rare. 

Order PE ~ COMORPHI 

Suborder,OPHICEPHAL01DEA 

Falnily OPHiCEfHALIDA[ 

(xi) Ophicephalus punctatus Bloch 

(Co llected during July, with the gona ds partly depleted.) 

. The. uituitary is closely a pplied to the brain, and a definite ~talk 
IS VvanlJng (PI. 21, Fig. 5). Narrow exteIr~ions of the infundibular cavity 
are present in the pars nervosa, The pars nervosa contains small 
L'(.lloid-like patches and a few scattered chrolnophils. The pars anterior 
cun tains chromophobes ahd sparsely granulated acidophils. This 
component is adequately supplied with blood-vessels. The chief cell-
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ty~e of the Obergangsteil is degranulated. The degranulating baso
phIls. render this region frothy, a condition which is comparable to the 
net-lIce appearance recorded in X iphias gladius (Lee, 1942), Fundulus 
(Matthews, 1936), Cirrhina reba and Mlstus seenghala (Sathyanesan, 
1958 and 1960). The acidophils of the Dbergangsteil look like islands 
in a reticulum. The granulated basophils are rendered chromophobic 
to stains. The greater part of the pars intermedia is occupied by the 
ramification of the pars nervosa. Chromophobes of a light brownie h 
tint form the principal cell-type. Acidophils and basophils are few 
in number. 

In March, when the gonads are in an enlarged condition (pre-spawn 
ing phase), the Obergangsteil i~ compact and with granulated basophils 
Degranulation of the ba~ophils is not noticed but cytopla~mic vacuoles 
.do occur in some. 

Order OPISTHOMI 

Family MASTACEMBELIDAE 

(xii) Mastacembelus armatus (Lacep.) 

(Collected during September, with the gonads di~tended with eggs.) 

The pituitary is applied close to the brain and a distinct stalk is 
lacking, as in Ophicephalus and Notopterus. The glandular components 
are arranged in the antero-posterior direction, as in Notopterus chitala 
(PI. 21, Fig. J). The pars nervo~a ~ends extensive branches into the 
pars interm.edia, and small ram.ifications in the other components. The 
pars anterior is the smallest component of the gland and is composed 
of acidophils. chromophobes and basophils. The basophils are few and 
resemble those in the Vbergangsteil. The Ubergangsteil is made up 
of acidophils, basophils and chromophobes. The acidophils are arranged 
in a lobular pattern along the dorsal margin, while the basophils lie in 
the ventral zone. Such an arrangement of the chromophils has been 
reported in Zoarces (Kerr, 1942) and Centrarchids (Scruggs, 1939)": 
Groups of brightly'. coloured acidGphdic globules are found among the 
acidophils of the Ubergangsteil and in the pars nerve ra. These acido
phils which contain in these globules seem to reseJllble the sphere 
·cells of Perea fluviatilis (Kerr, 1942). The pars interm.(' ~t is the largest 
component having lightly stained basophils as its chief cell-type. The 
chromophobes are much feyer and are scattered among the basophils. 
The course of the blood-ves~els entering the pars intermedia from outside 
are indicated by the indented nature of its surface. 

IV-DISCUSSION 

The pituitary of the Teleosts described here can be broadly divided 
into t\\'O types as clas~ified by Kerr (1942). Type A: Comprising 
glands without a definite infundibular stalk ; Type B : Including those 
baving a distinct stalk. Pituitaries without a stalk and with a short 
stalk are closely applied to the brain and can be easily removed in tact 
with the brain. In species like Rohtee cotio a shelf of bony and conne~-
1ive tissue element is formed between the pituitary and the floor of the 
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infundibulum, which renders the removal of the gland with the brain 
difficult. Teleosts in general lack a well-defined sella turcica as occurs 
in the higher vertebrate~ (Bell, 1938). But in Hi/sa ilisha a distinct 
sella turcica is present which was reported earlier by Misra and Sathya
nesan (1958). All the species studied have a glandular and nervosal 
component typical of the teleosts. The surface of the pituitary is in 
some cases rough. The surface of the pars anterior of Rita rita and 
pars intermedia of Wallago atfu and Mastacembelus are markedly in
dented. This may be due to the entry of blood ves~els from outside. 

Three types of arrangements of the various components of the pars 
grandularis in relation to each other are recorded in this study, as, 
follow~ :-(1) The glandular components are arranged one behind 
the other in a dorso-ventral axis. The pars anterior is dorsal and 
proximal to the infundipulum, while the pars intermedia is ventral and 
distal, and the Ubergangsteil lies in between, as in Rita rita and Rohtee 
cotio. (2) The disposition of the glandular COTIlpOnents is along the 
antero-posterior axis. The Ubergangsteil is wedged in between the 
pars anterior and pars intermedia, as in Mastacembelus, .lVolopferus 
chitala and Hi/sa ilisha. This arrangement is a little less pronounced 
in Ophicgphalus punctafus. (3) 'The pars interm.edia form.s the core, 
and the Ubergangsteil and par~ anterior are partly peripheral in their 
arrangement as seen in Wallago attu where the pars anterior is in 
continuation with the pars intermedia dorsally. This tendency is appa
rently foreshadowed in Bagarius bagarius. Type 3, appears to be inter
mediate between Types 1 and 2. Bell (1938) observed that certain 
changes in the orientation of various lobes have taken place as a result 
of the development of the pituitary stalk~ Charipper (1937) remarked 
that a generalisation about the position of the Obergangsteil could 
not be hazarded because it is central in Gasterosleus and Cyprinus, while 
in Fundulus it is peripheral. 

The extension of the infundibul urn into the pars nervosa was re
corded by Tilney (1911) and Kerr (1949) in the Ganoids. Kerr (1949) 
~eported that the tubular extensions are present in a reduced condition 
in the primitive Teleosts such as the eel, but in the great majority of 
these fishes they have become obliterated by the development of the 
solid pars nervosa and the stalk. In Hexanchus and Heptanchus the
extension of the infundibular is in the form of an open tube (Charip
per, 1937). Such extensions have been observed in Po!ypterus (Gerard 
and Cordier, 1936), .Ahguilla and MugU (Charipper, 1937) and Epi-
ceratodus (Griffiths, 1938). 

In Protopterus aefhiopicus, Dawson (1940) observed irregular and 
slender outgrowths of the infundibular cavity which he compared to 
the so-called sinuses of Lepidosiren (Kerr, 1943). These infundibular 
cavities are distinguished from the empty blood sinuses by their ependymal 
lining. According to Tilney (1911) these channels form the pathway 
of conduction of the secretory products of the pituitary into the third 
ventricle. Kerr (1943) cited the absence of such a channel in the higher 
vertebrates as an argument against the view of Tilney (1911). 

In Engraulis and Rita rita the infundibular cavities appear as promi
nent closed vesicles in the pars nervosa, completely cut away from the 
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infundibular cavity. In Mastacenlbelus and Ophicephalus the cavities 
are in the form of funnels in the pars nervosa, having open connection 
with the infundibular cavity. In Notopterus chitala it is in the 
form of a chocked duct, reminding of the 'condition obtained in the 
Ganoids (Kerr, 1949). . 

The pars anterior is very variable in teleosts. In Eso:x' niger the pars 
anterior is absent (Scruggs, 1939). However, Stendell (1914) recorded 
a pars anterior in Esox indicus. Butcher (1936) could not detect the 
several lobes in the pituitary of Fundulus. Scruggs (1939) remarked 
that the glandular components are less distinctly defined in Fundulus 
than in other fishes. The homology between the pars anterior of fishes 
and the pars tuberalis of mammals has been suggested (Charipper, 1937 ; 
and Bell, 1938). Kerr (1949) stated that such a homology can not 
be accepted on the structural and histological grounds since the pars 
anterior is not formed from the lateral lobe during developnlent. Bock 
(1928) pointed out that no exact homology could be established bet\veen 
the two. A tongue-like prolongation of the pars anterior has been 
compared with the pars tuberalis of the higher vertebrates by Potts 
(1942). Scruggs (1939) inferred that the pars anterior of the Teleosts 
shows much more selective activity than the tuberalis of the higher 
vertebrates and hence may not form an exact. homologue. The pars 
anterior of the various fishes described here indicate their variable nature 
from species to species. In the Clupeids, namely, Hi/sa ilisha, Gadusia 
chapra and Engraulis telara, the pars anterior contains tubular struc
tures which are the diverticula of the hypophysial cavity. The presence 
of such cavities is considered to be a primitive feature, and is charac
teristic of the pars anterior of Acipenser, Lepidosteus, An1ia, the eel and 
the trout (Kerr:- 1949, 1942). Recently, such a cavity has been reported 
in Pangasius pangasius (Sathyanesan, 1960). 

The cellular differentiation and their seasonal variations in the 
Ubergangsteil have a close resemblance to the pars anterior of the higher 
.vertebrates. Such a correspondence between the Dbergangsteil of 
Teleosts and the pars anterior of the higher vertebrates have been em
phasised earlier by Charipper (1937), Bell (1938), Levenstein (1939), 
Hoar (1957) and others. Stolk (1950, 1957) and Bretschneider and 
de Wit (1947) have used the term "lobus tuberalis" as synonymous 
with pars anterior. In view of the difference of opinion regarding the 
homology of this component, Olivereau (1954) and Hoar (1957) have 
rightly suggested that such homologies should await until more is known 
about their physiology. 

In the review of the vascular supply of the pituitary gland in fishes, 
Levenstein (1939) stated that the blood supply ?f the pituitary is inti
mately connected with the pars nervosa an? !l0 slzabl~ ~essels are found 
entering the glands from its surface. A SImIlar condItIon was reported 
by Stendell (1914) and Bock (1928) for the many forms which they 
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:studied. Bell (1938) stated that no large blood-vessels were found 
entering the pituitary body in the goldfish. Further, he found the 
pars anterior to be the most vascular lobe. In the present work in 
all cases blood-vessels are detected penetrating the pituitary from the 
vascular capsular covering, and in some for~s like Clarias batrachus 
.and Wallago attu the vessels are outstandingly large. 

Colloid-like materials are present in the pars nervosa and pars glan
·dularis in many forms. They are formed as intracellular granules or 
-globules in the chromophils. Sometimes the chromophils disintegrate 
as a whole to form such bodies as reported by Stendell (1914), Potts (1942) 
and Sathyanesan (1960). In Hi/sa ilisha the colloid-like bodies are 
seen in large quantities in the main trunk of the pars nervosa and to
wards the stalk, which suggests their transportation to the infundi
bulum through the pars nervosa and the pituitary stalk. The chromo
phils emptying their contents into the blood sinuses and the disinte
gration of these cells as a whole in the sinuses, as evidenced in Hetero
pneustes, are suggestive of the direct entrance of the secretory products 
into the circulation. The possible pathways of the secretory products 
in the higher vertebrates is reviewed by Popjak (1940). 

V-SUMMARY 

The pituitaries of fresh water fishes described here belong to type A, 
and type B, as defined by Kerr (1942). In the former the pituitary 
-stalk is absent and the infundibular cavity is wide, whereas in the latter 
the pituitary stalk is present and the infundibular cavity is reduced. 

In species like Roh tee cotio the presence of an incomplete shelf between 
the gland and the brain renders the dissection difflcult. 

In general the teleosts lack a well defined sella turcica, but in Hi/sa 
ilisha it is prominent and may be comparable to that of higher verte
brate~. 

The pituitary stalk ramifies in the glandular components as the pars 
nervosa. The main trunk is in association with the pars intermedia. 
The relative disposition of the components of the pars glandularis may 
be one of the three types described in the text. 

The extension of the infundibular cavity into the pars nervosa is 
very varied and these cavities are readily recognizable by their ependymal 
lining .. 

Acidophils, basophils and chromophobes are the basic cell types 
present in the pars glandularis. In pars glandularis intracellular gran
ules, globules or liquefied matter may be present. Such bodies are 
also extruded from the cells. In some cases disintegration of migrated 
chrom ophils takes place ~n the pars nervosa~ In H eteropneustes fossilis 
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the disintegrating glandular cells are seen in the blood sinuses. These 
suggest the secretory activity and the possible methods of absorption 
of secretory products into the general system . 

. 
Although small capillaries are seen in the pituitary stalk, the en-· 

trance of the prominent blood vessels from the covering meninges into 
the glands suggests the main blood supply to the pituitary is not through 
the brain connection or stalk as opined by Kerr (19421-
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PLATE 20 

FIG I 1.-Median sagittal section of the pituitary of Hilsa ilisha, showing the arrange
ment of the glandular and nervous components. The bypopbysial cavity and 
the extension of the oro-hypophysial duct into the pars anterior may be seen. 
X 20, . 

FIG. 2.-M. S. section of the pituitary of Gadusia chapra. Outstandingly large solitary 
hypophysial cavity may be noted. X 48. 

FIG. 3.-M. S. section of the pituitary of Engraulis telara. Enclosed infundibular 
cavity in the pars nervosa may be noted. X 88. 

FIG. 4.-M. S. section of the pituitary of Bagarius bagarius, showing the disposition 
of its various components. X 24. 

FIG. 5.-M. S. section oLthe pituitary of Heteropneustes fossilis. X 36. 
FIG. 6.-M. S. section of the pituitary of Clarias batrachus a prominent blood vessel 

penetrating the pars intermedia may be seen. X 24. 

ac/., acidophil. 
bas., basophil. 
bl.c., blood corpuscles. 
bl. ves., blood vessel. 
bl.s., blood sinus. 
chrb., chromophobe. 
clb.by., colloid-like body. 
ep.c., ependymal cell. 
gr., granule. 
hypo cav., hypophysial cavity. 

Lettering: 

info cav., infundibular cavity. 
M.S., "Median-sagittal" (for sections) 
o.hyp.dct., oro-hypophysial duct. 
p.a., pars anterior. 
p.i., pars intermedia .. 
pit. st., pituitary stalk. 
p.n., pars nervosa. 
ubg., tibcrgangsteil, 
vac., vacuole. 
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PLATE 21 

FIG. l .. ~Median sagittal section of the pituitary of Mastacenlbelus arl11atus, showing 
the absence of a deiinite stalk and the presence of extensive infundibular cavity. 
X 64. 

FIG - 2.-M. S. section of the pituitary of Rita rita, showing the infundibular cavity 
1n the pars nervosa and the external demarcation differentiating the pars antenor 
from the rest of the components. X 28. 

F1G. 3.-M. S. section of the pituitary of Rohtee cotio. X 64. 
FIG. 4.-M. S. section of the pituitary of Notopterus chila/a, showing th~ antero

posterior serial, arrangement of the glandular components, the want of 
a definite stalk, and the wide infundibular cavity. X 24. 

:f'IG. 5.-·M. S. section of the pituitary of Ophicephalus punctatus. X 64. 
-PIG. 6.-M. S. section of the pituitary of Wallago attu, showing the arrangement oiit, 

various component~. A -large blood-vessel entering the pars intermedia may 
be noted. X 20. 

. ac/., acidophil. 
bas., basophil. 
bl.c., blood corpuscles. 
bI.l'es., blood vessel. 
bl.s., blood sinus. 
chrb., chromophohe . 
. clb. by .. coHoid··like body. 
·ep.c., ependymal cell. 
fl.!t granu Ie. 

1t"".CflV .• hypoph),'sial cavity. 

Lettering: 

inf.cav., infundibular cavity . 
M.S., "Median-sagi ttal" (for sections 
u.h.l'p.cict., oro-hypophysial duct.· 
p.a., pars anterior. 
p,j., pars intermedia. 
pit .st., pi tuitary stalk. 
p.n., pars nervosa. 
ubg., ubergangsleil 
vac. vacuole. 
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PLATE 22 

FIG. l.-Photograph, showing the pars nervosa with streaks of colloid-like matter in 
Hi/sa ilisha. X 360. 

Flo. 2.-Photograph, showing the tubular nature of the pars anterior in G,dusia 
chapra. X 416. 

FIG. 3.-Photograph, showing the structure of the Ubergangsteil in Hi/sa i1isha, secce
tory globules may be noted. X 360. 

FIG. 4.-Photograph of the Obergangsteil in Rohtee colio, showing the vacuolaterl 
basophils and granulated acidophiIs. ~ 64. 

FIG. 5.-Photograph, showing the basophils and their cytoplasmic granules in the 
blood sinuses in Heteropneustes fossilis. X 368. 
(Also see Fig. 8). 

FIG. 6.-Photograph, showing the choked infundibular canal in the pars nervosa of 
Notopterus cflitala. ~ 112. 

FIG. 7.-Photograph, showIng the acidophilic globules and granules in the vacuolated 
basophils of the iibergangsteil in Heteropneustes fossilis. X 400. 

FIG. 8.-Same species as Fig. 5, and showing ~lame parts. Xi352. 

acl .. acidophi J. 
bas., basophil. 
bl.c., blood corpllsclc~. 
bl. ves .. blood vessel. 
hI. L. blood sinus. 
chrb .. t.hromoohobe. 
clb. by. colloid-like body. 
ep.c., ~pendymal ce.ll. 
gr., granuk. 
hrp cnl' .. hYrophysia1 ca\·jty 

Lettering: 

inJ~('av., infundibular cavity. 
lvi.S .. l'Median-sagittal"' (for se(th'l1s-j. 
o.hyp.dc( oro-hypophysia 1 duct. 
p.a., pa rs anterior. 
p.i., pars int,~nnedia. 
pit.st .. pi tui wry stalk. 
p.II., paTS ner\'osa. 
ubg., iiberganll'stef I. 
nu·.. \'a, 'U (.) \; • 
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The occurrence of four-horned sheep in domestic breeds is not un
common. Such abnormal individuals may be produced due to some 
primary disturbances in the early embryonic development. The causes 
of such disturbances resulting in structural disharmony may be either 
genetic or environmental. There are grounds to believe that the four
horned conrlition in domestic sheep is genetic. Thus, Shortt (1885) 
describes how a four-horned sheep imported to Madras raised its own 
distinctive breed of many members in the course of a few generations. 
Several such breeds are reported to occu r in Africa} China and C'ther 
countries. 

l'ne three four-horned sku]Js of domestic sheep presen tin the O~teo
logical Collection s of Zoological Survey of India facilitated certain 
interesting observations especially with regard to morpho-craniologicRI 
alteration s as relatr,d to the excess of horn. This is pertinent especially 
In the light of earlier reports that the multiplication of hom is associated 
with lengthening of the wool, rendering the breed commercially nlore 
valuable. The structural implications of the abnormality and its effect 
on the related organisation of the skull are noted and discussed in this 
paper. 

II-OBSERVATIONS 

The appearance of -a pair of secondary horns has modified the pri
maries. While the latter retain their predominance in size, they sho w 
a tendency in all three cases to deviate from the usual plane of horD 
curvature. In one specimen, the primary pair has curved towards the 
facial portion, the remote end then reflecting back again, almost threaten
ing to pierce the It~ft eye. [his end of the horn has apparently been CU t 
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in the living s.tate ~0 off~e~ this' possibility. In another specimen, the 
horns on the rIght sIde orIgInate and proceed to some distance so closely 
1hat it appears to be a case of mere splitting of the primary horn. In 
the third specimen, both primaries and secondaries are less haphazard 
in the plane of growth, the primary one symmetrically diverging out
wards and forming H half-loop. All the horns are transversally ringed. 
The secondary horns in all three cases originate from the lateral vertex 
im mediately behind the orbit and below the primaries and their further 
development is antero- iateraI. 

A notable change in the cranium is the great expansion of the frontal, 
bone. This is most lTlanifest at the post-horn cranial portion where it 
has pushed the parietal bones further down. Caught between the 
supraoccipital and the invading frontal, the parietals have become pro
portionately much sm?.ller. 

It is evident (Table 1) that while all the three abnormal skulls show 
marked red uction in tlft! parietal length as compared to the normal skull, 
the one which has the greatest total length but has the heaviest of horns 
has the shortest parietal length. 

TABLE I.-Measurements in mm. of abnormal (four-horned) and normal 
skulls of domestic sheep in the Zoological Survey of India. 

----- -----_ .... _-----------------------
Material 

Abnormal ~four horned) skull 
No. 1. 

Abnormal (four-horned) skull 
No.2. 

Abnormaf (four-horned) skull 
No.3. 

Normal (two-horned) skull 

Total 
length 

240 

230 

? 
(broken 

premaxilla) 
? 

(broken 
premaxilla) 

* Frontal ·ParietaJ % Ofp to! 
length (f) length (p) 

112 16 14'3% 

96 22 2~% 

93 25 26'8% 

88 32 36'3% 

._----------------------------

Another noteworthy feature is the extremely poor development 01" 
the tympanic bullae. But though the bullae proper are meagrely de
veloped, its styloid processes are well developed. In the absence of com· 
plete data on the labels, it is difficult to say whether this represents a true 
variational character of the race. The frontal sinuses extend into 'the 
second pair of horn core also. But the supraorbital foramina are not 
at all duplicate. 

Ill-CONCLUSIONS 

The horn duplication in all three cases shows similarity in the follow
ing respects: (i) The primary horns are always the more prominen t. 
(ii) The points of origin of buth types of horns are fixed, the secondaries 
invariably originating immediately behind the orbit and below the pri
maries, Since the chief brunt of the changes due to the growth of se-
'condarjes has to be borne by the frontal bone, a correspondingly greater 

t<Straight line length along median line. 
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cevelopment of that bone is noticed. The corresponding reduction in 
the size of the parietals may also thus be perhaps correlated with the 
'weight the frontal bone has to sustain. This is borne out by 
the fact that in the two skulls of the same size the parietal reduction 
-was more manifest in the one which has the heavier pairs of horns. 

IV-REMARKS 

A commonly held view is that the four-horned condition is arrived 
at by the splitting of the first pair, the division taking place in the basic 
-core and not externally (Cornei 1955). In this connection, Dove's 
experiments are of interest. He could produce a six-horned goat by 
transplanting split sections of dermis and connective 1 issue froln both 
horn buds, giving ground to the conclusion that the horn core is the 
result of a separate centre of ossification orjginating in the connective 
tissue and dermis. A mutation cccuring in the gene which controls 
this ossification process can conceivably cause a split developlnent in 
the horn core, producing outwardly more than one horn. Extension of 
frontal sinuses into both pairs of horns and their close and fixed origin 
may be viewed as points favouring this view. 

V-SUMMARY 

1. Three specimens of four-horned skulls are examined to study the 
struct ural implications of the abnormality. 

2. The study revealed the following factors: 

(a) The primary horns are always more prominent and the points of 
origin of primary as well as the secondary horns are fixed and 
not varying. 

(b) Since the additional weight due to duplication of horns is to be 
borne by the frontal, there is a correspondingly greater de
velopment of that bone. 

(c) Frontal expansion is made at the expense of the parietal bone 
which is reduced inversely to the weight of the horns. 

3. The phenomenon is discussed and a plausible cause suggested. 
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PLATE 23 

Skulls of f o\lr-horned domestic sheep" 
Fig. 1. Front view of a skuU. 

Figs. 2 .. 4 Po~tcrior view~ of the skulls, ~ho" ing the relative reduct1on' 
in the size of parietal bone. 
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In early May, 1959, one of us (M. L. R.)* collected some tadpoles 
and young frogs from the vicinity of the Circuit House near Cherrapunji 
(the Khasi-Jaintia Hills District, Assam, eastern India) and made some 
'field observations on their behaviour and metamorphosis. On closer 
exam ination, the frog proved to be new to science and is described below, 
together with a description of the tadpole stage. Some field observations 
on the frogs and the tadpoles are also recorded. A second collection, 
of tadpoles only, was made in June, 1959, by Shri J. K. Slil, Zoological 
Assistant. 

II-DESCRIPTION OF THE NEW FROG 

(a) Material 

All from vicinity of Cherrapunji (Khasi-J aintia Hills District~ Assam~, 
Lat. 25°15'N. and Long. 91°44'E., altitude above mean sea-ievel 
4369 ft. or ca. 1330 metres. 

LOT (A).-Several young frogs and tadpoles, colI. M. L. Rool1wal 
and A. P. Kapur, 7th May, 1959, from pools of water and from grass, 

*Thanks are due to Dr. A. P. Kapur, Deputy Director, for kindly assisting in 
the colJection of the material. 
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etc., near the Circuit House, about 3 km. from Cherrapunji town, as 
follows :-

Field ColI. No. RI/7.5.59.--Several young, recently metamorphosed 
fro.gs (head-and-body, excluding legs, ca. 13 mm. long). 

No. R2/7.5.59.-Several tadpoles: From pools of water below 
Circuit House. 

LOT (B).-Field ColI. No. A22, Several tadpoles, colI. J. K. Sen, 
27th June, 1959, ca. 2 km. south of Circuit House, in a small pool, by 
the side of road con'1ecting Cherrapunji bazar with· Mablang village. 

(b) Description 

Family RANIDAE 

Genus Philzutus Gistel 

1848. Phi/all/US, J. von. N. F. X. Gistel, Naturg. Thierr., Stuttga~t, p. 10. 

Philautus cherrapunjiae sp. nov, 

(Plates 24 and 25 ; and Table 1) 

The following description is based on young, recently metamorphosed 
frogs; older specimens were not available. 

General: Colour (in alcohol): Dorsally varying from grey to dal'k 
brownish, rather uniform and with no markings ; limbs paler. Ven
trally, body slightly grey; throat somewhat paler; limbs paler and 
creamish. Skin above smooth, with few folds ; a weak fold from eye to 
shoulder present; ventrally with C01.rse gran ulations on abdomen. 
Natural colour (in living specimens) Body: Dorsum: Dirty grass 
green, eyes blackish; portion of head below eyes whitish. Venter: 
Chin and lower jaw whitish, chest and abdoruen dusky grey. Arms 
a nd legs: Dorsally dirty white with pale green tinge , ventrally similar 
but paler. Some specimens much darker, almost dark grey dorsally 
and grey ventrally. Size small (head-and-body about 12-13 mm. long). 
Body depressed: constricted at the waist. 

Head .' Rather depressed; broader than long; snout short and 
truncate, a little shorter than the maximum diameter of eye; canthus 
rostralis indistinct; loreal region slightly concave. Nostril~ closer 
Lo the tip of snout than to the anterior corner of eye. Eyes prominent, 
directed for\vards and upwards, and with a rounded pupil; upper eyelids 
broad; minimum interorbital space about one-and-a-half times broader 
than th ~ width of the upper eyeJid and a little broader than the internarial 
space. Tympanum hidden. Tongue small, free, deeply notched behind 
and without a papil1a. Vomerine teeth absent. 

Forelimbs .' Moderately long. Fingers half-webbed, moderately 
long and somewhat flattened dorso-ventrally : first finger shorter than 
second; third longest; fourth shorter than third but slightly longer than 
second ; tips of each finger dilated into a subround disk, that of the 
third the largest; subarticular tubercles prominent; no tubercles present 
on palm. 

Hindlimbs .' Moderately long; tibio-tarsal articulation reaching 
between anterior corner of eye and tip of snout, Toes three-fourths 
webbed and somewhat flattened fourth toe the longest, third 'and 
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fifth subeq ual, nearly reaching the distal subarticular tubercle of fourth; 
second shorter than third and nearly reaching the distal subarticular 
tubercle of the latter ; first shortest and stopping far below the base of 
the disk of second; tips of each toe dilated into a subround disk; sub
articular tubercles moderately developed; with a fold of skin on the outer 
side of fifth toe ; no metatarsal tubercle present . 

. Sexes not distinguishable externally in young frogs. 
Measuremenls.-See Table 1. 

TABLE 1. 
Body-measurements in mm. of young, recently metamorphosed frogs 

(holotype and paratypes) of Philautus cherrapunjiae Roonlt'al and Kri
palani, from Cherrapunji, Assam. 

Body-parts 
Holo
type 

Paratypes 

r-----------------~------

1. Length of head-and-body 
(from tip of snout to 

1 2 

vent) 12 12'1 

2. Length of head (from 
tip of snout to angle 
of jaws) 4·5 4·5 

3. Width of head (at angle 
of jaw) 5 5 

4. Length of snout (from 
tip of snout to anterior 
corner of eyes) 2·4 2·4 

5. Max. length of eye (from 
anterior to posterior 
corner) 2·6 2·6 

6. Min. interorbital distance 3 3 

7. Distance between an
terior edge of nostril 
to tip of snout 0·4 0·4 

8. Distance between an-
terior edge of nostril 
and anterior corner 
of eye of its side 2 2 

9. Length of arm (from 
proximal end of 
junction of arm with 
the body to tip of 
longest finger) 11·5 11·5 

10. Length of hand (from 
base of palm to tip of 
longest finger) 4· 5 4· 5 

11. Max. diameter of disc 
of 3rd finger 0'56 0-5 

3 

13 

4·6 

5·1 

2·5 

2-7 

3 

0·5 

2 

11·5 

4·5 

0·5 

4 5 6 

---.-~~. "----

12 

4·5 

5 

2·4 

3-1 

0·4 

2 

11·6 

4·6 

0·5 

12·6 

4·3 

5 

2·5 

2-7 

3 

0·5 

2 

11·5 

4·5 

0-5 

12·5 

4,. 5 

2'4 

36 

3-1 

0-4 

2 

11-6 

4·6 

0·5 
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-----

Holo- Paratypes 
I~·}~.l'· ~~arts type 

r= -A- ----..- ---'-, 

1 2 3 4 5 6 

~ ----- - --- --- -- - ---------------------

12. Length of 1 st finger 1 1 1 1·1 1 1·1 

13. Length of 2nd finger 2 2 2 2 2 2 

14. Length of 3rd finger 3 3 3 3 3 3 

15. Length of 4th finger 2 2 2 2 2 2 

16. Length of leg (from 
midventral line of 
attachment of leg 
with body to tip of 
longest toe) 19 19·5 "\1\ .. \ , 19 19 19 

17. Length of tibia (from 
knee to tibio-tarsal 
joint) 6 6 6 6·1 6 6 

18. Length of foot (from 
base of foot to tip of 
longest toe) 7 7 7 7 7 7 

19. Max. diameter of disc of 
4th toe • 0·6 0·5 0·5 0·6 0·6 0·5 

20. Length of 1 st toe 2 2 2 2 2 2 

21. Length of 2nd toe 3 3 3 3 3 3 

22. Length of 3rd toe 4 4 4 4 4 4 

23. Length of 4th toe 5 5·1 5 5 5 5 

24 .. Length of 5th toe 4 4 4 4 4 4 

(c) Type-specimens 
All type-specimens are deposited with the Zoological Survey of 

India, Calcutta. 
Holotype.-A young, recently metamorphosed frog, Z.S.I. Reg. 

No. 20806, in spirit in a vial, Cherrapunji, Assam (from LOT "A", No. 
RI/7.5.59, in "Material" above), colI. M. L. Roonl1'al & A. P. Kapur, 
7th May, 1959. 

Paratypes.-Six young frogs, with the same data as the holotype; 
Z.S.I. Reg. Nos. 20807-20812. 

(d) Type-locality 
INDIA: Near Circuit House, ca. 3 km. from Cherrapunji town 

(Khasi-Jaintia Hills District, Assam), alt. ca. 1330 metres above mean 
sea-level. 

(e) Geographical Distribution 
INDIA: Assam: Cherrapunji and immediate vicinity (Khasi-Jaintia 

Hills District), altitude ca. 1330 metres. 
(f) Comparisons 

Philnutu~ cherro-'Junh'ae Roonwal &, Kripalan i is close to 
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P. vittatus (Boulenger) from Upper Burma, Thailand and Cochin China, 
but differs from the latter a<j follows :-

(a) FROG: 

(i) Snout truncated (vs. pointed in viltatus). (ii) Fingers half-webbed 
(vs. with only rudiments of \\'ebs). (iii) Metatarsal tubercles absent 
(a feeble inner metatarsal tubercle present in vittatus). (iv) Tibiotarsal 
articulation almost reaching the snout, i.e., midway bet\\'een anterior 
corner of eye and tip of snout (vs. stopping short at the eye in vitlatus). 
(v) Colour above a unifonTI. greyish to dark blackish brown, without a 
pattern and without any yellow (in vittatus, yellowish and closely speckled 
with brown, the latter forming a band on either side of head; above this a 
lateral yellowish band continued forward as a narrow line above the 
edge of upper eyelid). 

(b) TADPOLE : 

With the labial tooth row formula : 

1 
4-4 

1 
3 - 3 

3 in rill«ius). 

III-DESCRIPTION OF. THE TADPOLE 

(Plate 25 and Table 2) 

The tadpoles collected \vere well developed. In some specimens the 
spiracle was still present and functional, and the forelegs had not yet 
emerged (PI. 25, Fig. 1), while others were about to m.etamorphose (PI. 25, 
Fig. 2) (and, in fact, some did metamorphosed into frogs the day after the 
collection); in the latter the forelegs had emerged and the spiracle had 
disappeared. The description given below is based on the form.er stage
i.e., with tne tadpoles having the spiracle still pre~ent and functional 
and with no forelegs :-

G~neral : Natural colour (in living specimens): Blacki~h all over 
dorsum, dusky below; tail blackish. Colour (in alcohol-preserved 
specimens): Dorsum and tail dark grey; below paler Size: Moderate; 
totallengtn \vith tail (in spirit-pre~erved' speciln.ens) ca. 34-36 mnl. 

Head and body: Oval, slightly flattened, with the ventral surface 
moderately convex. Tip of snout bluntly rounded. Nostrils lying 
nearer the anterior corner of eye than to the tip of snout, and directed 
upwards'and outwards; the internarial distance less than the interorbital 
distance (ca. 1.5 mm. VS. 2.4 mm.). The paired eyes directed forwards 
and upwards and placed dorso-laterally on the snout; lying about one
third the distance between the tip of snout and the distal end of base of 
hindlimbs, and about midway between the tip of snout and the spiracle. 
With a single spiracle which is sinistral, lateral, tubular and pointing 
upward and backward and lying som.ewhat nearer the base of the tail 
than to the tip of the snout; opening of spiracle subround to oval, with 
the maximum diameter ca. 1 mm. Vent situated dextrally. 

Mouth disc: Small, directed downwards and a little backwards. 
Anterior lip edged by tvvo rows of lateral papillae. Posterior lip edged 
throughout by two rows of papillae. Beak well developed, with the 
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edges broadly blackened, lo\ver part stout and V-shaped , both upper 
and lower parts finely serrated. Labial tooth row formula: 

1 
4-4 

] - 1 
2 

Legs.' Forelegs not yet emerged from body, except in tadpoles 
nearing m.etamorphosis. Hindleg~ moderately long, but much shorter 
than tail, with 5 toes; each toe \"'ith a prominent, subround disc at the 
tip; intennetatarsal tubercles present. 

Tail: About one-and-a-half time~ as long as head-and-body; 
gradually tapering distally to a blunt point. Tail membrane deeper 
dorsally than ventrally ; both the dorsal and the ventral membranes 
arising a little behind the base of the hindlimbs ; muscular portion of 
tail well developed and tapering distally to a point. 

Measurements.-See Table 2. 

TABLE 2. 
Measurements in lnm. of ~vell-developed tadpoles (Plate 25, Fig.l) of 

Philautus cherrapunjiae Roon~val and Kripalani with the forelimbs 
not yet emerged and the spiracle still present. 

Body-part Measurerrlents 
(in mm.) 

~- ----- ---~--- -----

1. Total length, with tail. 

2. Length of head-and-body (froD1 tip of snout to the anterior 
ba~e of hind leg). 

3. Maximum width of head-and-~octy 

4. Length of tail (from vent to tip of tail) 

5 Maximum height of trlil 

34-36 

12-13 

8-9 

20 .. 2 I 

4'5-4'1) 

----------
IV-FIELD OBSERVATIONS 
(a) General (climate, etc.) 

(Table 3) 

Owing to its altitude (4309 ft. or ca. 1330 metres), Cherrapunji (Lat. 
25°15'N. and Long 91°44'E.) is a relatively cool place. The monthly 
means of daily maximum temperatures varied from 60·3°P. (in January) 
to 72·5°F. (in August), and of the daily minimum temperatures from 
46·I°P. (in January) to 65·3°F. (in July and August). The highest 
temperature recorded during the 35-year period (1906-40) was 85°F. 
(on 4th October, 1938) and the lowest 33°F. (on 19th February, 1938 
and 27th March, 1912). 

Cherrapunji is a very humid place and also the wettest on earth. 
The mean fortnightly relative humidity varies from 61 % (March) to 
93% (July), the most humid months being. May to September (mean 
fortnightly R.H., 82-93 %). The mean monthly rainfall (data for 3S 
years, 1906-40) varies from 0.49 inches (in December) to 106 inches 
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(in June), the annual average being 425·23 inches. The bulk of this 
rai~"!fall (ca. 323 inches) is received during the four monsoon months, 
May·-August. The five driest months are from November to March 
when little or no rainfall is received, the figures, in inches, being as 
follow f :-Novem her 2'70; December 0'49; January 0'75; February 2·11 
and \1arch 7·27. Even the grass is said to dry up in March and April. 

The place is also very misty, low clouds constantly hovering about the 
place, particularly during the monsoon months. 

The day ~'hen the young frogs were colIected (7th May, 1959) waS 
cloudy, with the sun peeping out occasionally and there wa~ an inter
mittent drizzle throughout the day. 

TABLE 3. 
Summary of weather of Cherrapul~ji, Assam (meteorological observatory 

at Lat. 25° 15' N. and Long. 91°44' E.; altitude above mean sea
level, 4309 ft. or ca.· 1330 metres). [Data based on 35 years record 
(1906-1940) of the Meteorologlcal Department.] 

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

Item Range Annual Total or 
Mean 

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

1. Atmospheric pre~sure 

(a) First fortnight of month 863·0 mb. (Ju~y)-871'8 mb. Mean: 868·3 mb. 
(Dec.) 

(b) Second fortnight of 860'8 mb. (JuIYJ-869'5 mb. Mean: 865·9 mb 
month. (Dec.). 

2. Mean monthly temperature 
(degrees F.) 

60·3 (Jan.)-72·5 (Aug.) Mean : 68·9 F. (a) Daily Maximum 

(b) Daily Minimum 46·1 (Jan.)-65·' (July & Mean: 57·6 u F. 
Aug.). 

3. Relative Humidity 

(a) First fortnight of month 61 ~~ (Mar.)-93% (July) 

(b) Second fortnight of 62% (Mar.)-9~'Yo (July) 
month. 

4. Mean monthly rainfall 0·49 (Dec.)- 1 06 (Jun~) 
I j [1 irches) 

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

Mean : 76~~ 

Mean: 80% 

Tot'11 : 425'23 inches 

(b) Behaviour of tadpoles and young frogs 

(Text-fig. 1) 

The following observations were made on the behaviour of tadpoles 
and young, freshly metamorpho~ed adults, in the field and in the labo
ratory. 
(i) Tadpoles: 

Just below the Circuit House of Cherrapunji, about 30 metres from 
the main ganef> there 'Nere, on 7th May, 1959, two stagnant and apparently 
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permanent pools of water, one ca. lOx 20 metres and the second some
what smaller. The pools had low grass growing all round and also 
inside the pools, and were probably about 3-4 metres deep. 

The tadpoles showed gregariousness and were found swim.ming in 
compact, irregularly- shaped schools (Text-fig. 1) of about 100-200 
individuals in each, usually just below (ca. 10 cm.) the surface of water· 
These schools could be- seen as dark patches on the water. Five such 
schools were seen, but there must have been more. When disturbed by 
means of a stick, the school temporarily broke up and the individuals 
swarm about-separately, but within a few minutes they regrouped them ... 
selves into a school. 

.-

1========::-----.-----======= ~\ ';. ""-,, '\ ~~-.---_f ~~.":' ,,',: 
.\-4.-'\ ~- .. '"' .. -, '. 

T ~XT-FIG. 1.-Diagrammatic view of a pool of water below Circuit House, Cherrapunji 
(Assam) to show two schools of tadpoles, of Phi/all flO' cherrap',njiae Roonwal 
& Kripa!ani as seen on 7th May, 1959. 

(ii) Young frogs: 
In the grass and el'iewhere near the pool') of water mentioned above, 

the young, freshly metamorphosed, frog; were found sitting singly or in 
groups of twos and threes. Their favourite place appeared to be the 
masonary gate pillars, about 2 Inetres high, of the Circuit House com
pound, and they gave the impression as if they were drying themselves, 
although the weather throughout the day waS very cloudy and misty, 
with intennittent drizzles of rain. Some of these frogs still carried the 
remnant of the tadpole tail, about 5-8 mlTI .. long. 

(c) Metamorphosis 
About 40 tadpoles which were collected at Cherrapunji on the 7th 

May, 1959, \\fere brought to Shillong the same night, and kept in a bas;n 
of tap-water. (When collected at Cherrapunji, none of the tadpoles 
had any trace of external foreleg', but a pair of functional and well 
developed· of hindlegs wa~ present the tail was 10ngo) Next morning 
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(8.5.59) it was found that several of them were dead. A number of others 
which were metamorphosed into frogs during the night, had jumped out of 
the basin and were found in various parts of the floor of the room. Many 
of the remainder were now with a pair of forelegs emerged out of the 
tadpole body, and the tail was still long; these individuals did not wish 
to stay in the water they were constantly trying to climb the sides of the 
basin and jump out. Some of these latter individuals which were trying 
to jump out were transferred to a banlboo basket with some green grass 
leaves at the bottom, but next morning (9.5.59) all these individuals 
were found dead and shrivelled up ; some tadpoles were still swimming 
actively in the basin on the 9th May. 

V-SUMMARY 

1. A new frog, Phi/au us cherrapunjiae Roonwal and Kripalani, 
from Cherrapunji (Assam, eastern India), is described. 

2. It is allied to P. vittatus Boulengar (from Upper Burma, Thailand 
and Cochin China, but differs from the latter in having (in the frog) 
t.he fingers half-webbed (vs. with only rudiments of webs), metatarsal 
tubercles absent (vs. present), tibio-tarsal articulation almost reaching 
the snout (vs. stopping short at the eye), body-colour uniform grey 
(vs. with a yellow and brown pattern). In the tadpole, the labial tooth 
ro'v formula is: 

1 1 
4-4 3-3 -- (vs. ---- In vittatus). 
1 -1 

2 3 
3. The tadpole is described. 
4. Field observations on the tadpoles and young frogs are recorded~ 

The tadpoles are gregarious and swim in schools of 100-200 individuals. 
When disturbed, a school breaks up temporarily, but soon the individuals, 
regroup themselves into a school. 

5. The young, freshly metamorphosed frogs have the habit of per
ching themselves on bi~h places such as gate pillars, as if for sunning. 

6. The tadpoles were observed to metamorphose into frogs in early 
May. 
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PLATE 24 
plzilautus cherrapuniiae sp. nov. 
The young frog~ (From the holotype specimen) 
FIG. I.-Whole frog, in dorsal view. 
FIG. 2.-Whole frog, in ventral view. 
FIG. 3.-Hand, in '~entraI view. 
FIG. 4.-Foot, in ventral view. 
FIG. 5.-Tongue. in. dorsal view. 

Lettf!ring : 

d., disc; e •. eye; n , nose; 1-5, digit numbers of hand and food. 
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PLATE 25 
TadpoJes orpf.ilautus c/terrapunjiae sp. nov. 
I~IG. 1. -Lateral view of a tadpole with only hindlimbs present. 
FIG. 2.-Mouth of the above tadpole. 
FIG. 3.-Lateral view of a tadpole with both the fore-and hindlimbs present 
FIG. 4.--Mouth of the tadpole in Fig. 3. 
FIG. 5.-Ventral view of hand of the tadpole in Fig. 3. 
FIG. 6.-Ventral view of foot of the tadpole in Fig. 3. 

Letterinf! : 

o./.t., an terior labi~l teeth; a.p., anterior papillae; p.l.t., posterior labial teeth. 
p.I'.~ posterior papillae; sp., spiracle; 1-5, digit numbers of hand and foot. ' 
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I-INTRODUCTION 

The history of the early appearances of human civilization is closely 
connected with the notion of food production which, in the real sense, 
implies an effective agriculture (including, in the Old World, animal 
husbandry) and a settled village type of existence. Civilization cannot 
make its appearance until effective food production based on farnling 
of plants and animals had come into existence. Sometime around 8,000 
years ago, in the Western Asia, traces of a new economic stage in food
production ca.me into existence. In th~ reconstruction of prehistoric 
farming, hoth aninlal and plant remains have played an important role. 
The primary documentation for understanding of the beginnings of 
early cu!ture and civilization, the archaeological excavations, through 
the media of the faunal and floral remains found along with other ex
cavated materials, not only reveal to us the social and material culture 
of the people but also help us to know geographical, topographical and 
climatic conditions and other environmental complex together with 
economic aspects of the bygone periods. The history of the various 
types of animals, is revealed through the art and paintings of the pre .. 
historic people and from actual bony remains found in the excavations. 
This paper deals with the animal skeletal remains excavated in the differ
ent ancient sites of India, and their affinities and correlations with 
those of the Western Asiatic coun~ries, together with a brief account of 
the ancestry of the animals concerned. Below is given the names of the 
various excavated archaeological sites of India, mentioned in the text, in a 
chronological order. 

(1) 2,500 B. C.-I,500 B. C. Mohenjodaro-(In the Larkana dis
trict~ Sind). Now in West Pakistan. 

(2) 2,500 H. C.-I,500 B.C. Harappa-(In the Montogolnery 
district. Punjab). Now in West Pakistan. 

(3) 2,100 B. C.-I,500 B. C. Rana Ghundai. (In North Baluchistan, 
West Pakistan). 

(4) 2,000 B. C.-200 B. C. Rupar. (In Ambala district, Punjab). 
(5) 2,000 B. C.-800 B. C. Rangpur. (In Ahmedabad district, 

Gujarat). 
(6) 1,000 B. C.-3rd Century B. C. Hastinapur. (In Meerut dis

trict, Uttar Pradesh). 
(7) 1,000 B. C.-1st Century A. D. Mask;. (In Raichur district, 

Mysore State). 
~8) Mid 1st Century B. C.-2nd Century A. D. Taxilla. (22 miles 

N. of Rawalpindi, N.W.F. Province. Now in West Pakis
tan). 

(9) 1)000 B. C.-1st Century A. D. Brahmagiri. (In Chitaldrug 
district, Mysore State). 

(10) 200 B. C.-300 A. D. Nasik. (In Nasik district, Mabarashtra). 
(11) 20 A. D.-50 A. D. Arikamedu (Pondicherry, S. India). 

Unfortunately, the sites which yielded animal remains are geologically 
not very old, hence we do not know much about the predomestic con
dition of theie animals in India. The above mentioned sites show a 
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mature stage of civilization and domestication of animals, with the few 
exception of the wild species of Harappa, such as the rhinoceros and the 
tiger, etc. The earliest known culture of India is the Harappan .culture 
or the Indus Valley Civilization. This culture is probably an offshoot 
of a larger culture which manifested itself along the Afro-Asian belt or 
Western Persia, Mesopotamia (Iraq) and Egypt in the calcoIithic age. 
According to archaeologists (Wheeler 1953, p. 4) the dating of the Rara 
ppan civilization is established between 2,500 B.C. to 1,500 B.C. Recent 
excavations show the wide extension of the Harappan civilization up to 
Gujarat. This culture extended from the north-western part of old 
India, comprising Baluchistan, Makran and Sind, Punjab along the 
courses of the R. Indus and its tributaries eastward to Rupar (district 
Ambala, Punjab) and Bikaner (Rajasthan) and Bahawalpur (Punjab) 
and in the south of Sind up to Rangpur and Lothal in Gujarat. 

The accompanying map (Text-fig. 1) gives the sites of the Indus 
Valley Civilization along with other Indian prehistoric sites. 
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The excavations reveal that the people of the Indus Civilization had 
contact with the civilization of the Western Asia and Egypt. This 
ci vilization covers the largest area than any other pre-classical civilization 
of India. 

I wish to express my gratitude to Dr. M. L. Roonwal, Director,. 
Zoological Survey of India, for kindly going through the manuscript~ 
and offering valuable suggestions for the improvement of the paper. 
My thanks are also due to Shri R. N. Gupta, Department of Archaeo
logy!> for providing chronological data of the prehistoric sites of India 
as well as for his ungrudging assistance during the course of the pre
paration of this paper. 

II-DESCRIPTION OF THE ANIMAL REMAINS OBTAINED FROM THE VARIOUS' 
PREHISTORIC SITES OF INDIA 

(1) Mohenjodaro (2,500 B.C.-1,500 B.C.) 

The first report on the animal remains of the Indus Civilization was 
from Mohenjodaro and was studied by Sewell and Guha (1931) and it 
represented 38 species as follows :-

(a) 'Invertebrates 

Phy1um MOLLUSCA 

I. Lamellidens marginalis (Lamarck) 
(A Freshwater Mussel) 

2. Area granosa Linn. 
(The Marine Ark Shell) 

3. Arabica arabica (Linn.)-(Syn. Cypraea arabiea Linn.) 
(A Cowry) 

4. Erosaria oeil/ata (Linn.)-(Syn. Cypraea oeil/ata Linn.) 
(A Cowry) 

5. Babylonia spirata (Linn.)-(Syn. Eburna spirata Lamarck) 
(A Marine Gastropod Shell) 

o. Fasciolaria (Pleuroploca) trapezium(Linn.)-(Syn. 
lrapezium Linn.) 
(A Marine Gastropod Shell) 

Paseiolaria 

7. X aneus pyrum (Linn.) var. aeuta Hornell-(Syn. Turbinella pyrum 
Linn.) and var.fuscus Sowerby. 
(The Shank Shell) 

8. Viv;parus bengalensis (Lamarck) 
(The Banded Pond Snail) 
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9. Indoplanorbis exustus (Deshayes) 
(A Freshwater Snail) 

10. Parreyssia favidens (Benson) 
(A Bivalve Mollusc) 

Phylum COEI"ENTERATE 

11. Favia labus (F orskal) 
(A Coral) 

(b) Vertebrates 

Class PISCES (Fish) 

(1) Rita rita (Ham. Buch.) 
(A River Fish) 

(2) Wallago sp. 
(A River Fish) 

(3) Arius sp. 
(A Siluroid Fish) 

.(4) A Carp Remains 

Class REPTILIA 

(I) Gavialis gangeticus (Gmelin) 
(The Gharial) 

(2) Trionyx gangeticus Cuvier 
(A River Turtle) 

(3) Chitra indica (Gray) 
(A River Turtle) 
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(4) Lissemys punctata (BonnaterreHSyn. Erllyda gr£1nosa 
Gray) (A River Turtle) 

(5) Testudo elegans Schoepff. 
(The Common Land Tortoise) 

(6) Geoclemys hamiltoni (Gray)-(Syn. Damonia hamiltoni 
Gray) 
(A Freshwater Tortoise) 
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(7) Baragur baska (Gray) 
(A River Turtle) 

Class AVES (Birds) 

(1) Gallus sp. 
(The Fowl) 

Class MAltMALIA 

Order !NSEC'fIVORA 

[VOL. 59,. 

1. Suncus stoliczkanus Ander~on-(Syn. Crocidura bidiana Anderson). 
(The Anderson's Shrew) 

Order CARNIVORA 

1. Herpestes auropunctatus (Hodgson) 
(The Small Indian Mungoose) 

2. Canis familiaris Linn. 
(The Domestic Dog) 

Order PROBOSCIDEA 

1,. Elephas n1aximus Linn. 
(The Indian Elephant) 

Order PERISSODACTYLA 

1 Equus caballus Linn. 
(The Horse) 

Order ARTIODACTYLA 

1. Bos i ndicus Linn. 
(The Indian Humped Cattle) 
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2. Bos bubalis l.inn. 

(The Indian Buffalo) 

3. Ovis sp. 
(The Sheep) 

4. Rusa unieolor (Kerr.)-(Syn. Cervus unieolor Kerr.) 
(The Sambar) 
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s. Axis (Hyelaphus) porcinus (Zimm.}--(Syn.Cervus porcinus Zlmm.) 
(The Hog Deer) 

6. Cervus hanglu (Wagner)-(Syn. Cer~'us cashmerianus Fak,oner) 

(Tl1e Kashmir Stag or Hangul) 

7. ~4xis axis (Erxl.)-(Syn. Cerl'Us axis Erxi.,) 
(The Chi tal or Spotted Deer) 

8. Camelus dromedarius Linn. 
(The One-humped Came]) 

9. Sus serofa cristatus Wagner 
(The Indian Pig) 

Order RODEN'! lA 

1. Rattus rattus (Linn.)-(Syn. Mus rafTus Linn.) 

(The Common Indian Rat) 

General ren1arks.-The above-mentioned animals can be classIfied 
into five categories as follows :-

(i) Amongst the remains as listed above the ro]]owing animals were 
probably maintained in a state of domestication. 

Bos indiclls Linn. (The Indian HumDed Cattle) ; Bos bUbalis Linn. 
(The Ind;an Buffalo) ; Ovis sp. Cfhe Sheep) ; Canis familiaris Linn. 
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(The Domestic Dog) ; Sus cristatus Wagner (The Indian Pig) ; Came/us 
dromedarius Linn. (The One-humped Camel) ; Elephas maximus Linn. 
(The Indian Elephant) ; and Gallus sp. (The fowl), and at a later period 
Equus caballus Linn. (The Horse). 

The presence of a considerable number of bones belonging to young 
individuals of Bos indicus Linn. and Sus cristatus Wagner, show that the 
people practised a full-fledged domestication of these animals. 

(ii) The anima1s which were probably not actually domesticated but 
which frequently lived in the vicinity of human habitation and semi
domesticated were as follows :-

Herpestes auropunctatus (Hodgson) (The Common Indian Little 
Mungoose) ; Suncus stoliczkanus Anderson (The Anderson's Shrew) ; 
Rattus rattus Linn. (The Common Rat). 

(~ii) Animals that were caught and utilized as food were as follows :-
. Gavialis gangeticus (Ornelin) (The Gharial); Trionyx gangeticus 

Cuvier (A River Turtle) ; ChUra indica (Gray) (A River Turtle) ; Lisse
mys punetata (Bonnaterre) (A River Turtle) ; Geoclemys hamiltoni (Gray) 
(A Freshwater Tortoise) ; Batagur baska (Gray) (A River Turtle) ; Rita 
rita (Ham. Buch.) (A River Fish) ; Wallago sp. (A River Fish); The Carp; 
Arius sp. (Sea and estuarine Fish). 

",9ith the exception of the carp (Family-Cyprinidae) all remains of 
fish belong to the family Siluridae ; of the 3 genera represented, two viz., 
Rita and Wallago are at pr~sent the common inhabitants of the large 
rivers of India. In the case of Arius the distribution given by Day (Fauna 
Brit. India, Pisces, p. 70) is the seas and estuaries of tropical regions 
ascending to within tidal influence and even entering freshwater. All 
the three fishes, viz. Rita rita (Ham. Buch.), Wallago sp., and the carp 
bones with cut marks on them signify that they were used as food. 

The presence of the remains of a number of other aquatic animals 
such as the gharial, and turtles, in burnt condition indicate that such 
animals in those .early times were also used as food by the inhabitants. 

(iv) The remains of shells imported for use as ornaments and for 
other purposes are follows :-

Lamellidens marginalis (Lamarck) (A Freshwater Mussel) ; Area 
granosa Linn. (The Marine Ark Shell) ; Arabica arabica (Linn.) (A 
Cowry) ; Babylonia spirgta (Linn.) (A Marine Gastropod mollusc); 
Fascio/aria trapezium Linn. (A Marine Gastropod mollusc) ; and Xancus 
pyrum var. acuta Hornell and var. fuseus Sowerby (The Shank Shell). 

Apart from any food value it is certain that the shells were used for 
ornaments. Except Lamellidens marginalis (Lamarck), all other species 
without any doubt can be said to have been brought from the sea coast 
which indicates that a regular trade was carried on between Mohenjodaro 
and the sea coast by the people. As Hornell (1916, p. 71) pointed out 
" at the present time, apart from the Gulf of Mannar and Palk Bay, the 
coast of Kathiawar !~ the only considerable source of shank shells; 
in the early times shank shell cutting centres existed in the Southern 
Deccan in Kathiawar and Oujarat" In addition to the bangles or frag
fllents of bangles that have been excavated, the presence of a number of 
cores from which bangles have been sawn, SllOWS clearly that in the time 
past Mohenjodaro \vas a centre of the bangle-making industry. 
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(v) The follo\ving deer species were imported for medical purposes 
.ac~ording to Sewell and Guha (1931, p. 672). 

Cervus hanglu (Wagner) The Kashmir Stag or Hangul; Rusa uni
color tKerr.) The Sambar ; Axis axis (Erxl.) The Chital or Spotted 
Deer; and Axis (Hye/aphus) porcinus (Zimm.) The Hog Deer. 

Among the remains of the four different species of deer only one, 
.namely, Axis (Hye/aphus) porcinus (Zimm.) is at the present day an 
'inhabitant of Sind. All are horns and no skeletal remains are found 
which makes Sewell (1931, p. 672) to think that they were imported from 
outside for medicinal purposes. 

The find of a number of avian bones doubtfully referred to Gallus 
'sp., excavated at Mohenjodaro, does not according to Sewell (1931, p. 
·662) give any idea whether any or all belong to domestic poultry or to 
wild birds. As regards size, they are considerably larger than the present
day fowl. It is, therefore, doubtful whether the inhabitants of Mohen
j odaro were acquainted with the domestic fowl. 

(2) Harappa Site (2,500 B. C.-l,500 B. C.) 

The animal remains of another important prehistoric site of the 
Indus Civilization is Harappa. This was worked out by Prashad (1936), 

· and 30 species were represented in the collection. In general the bones 
· excavated resemble those described by Sewell from Mohenjodaro (1931). 
Several of the species in the two collections are identical, while some like 

,the shrew, Suncus stoliczkanus Anderson, and a number of stags and 
I deer are not represented in the collection from Harappa. On the other 
hand, the monitor lizard (Varanus sp.), the cat (Felis ocreata Gmelin, 

.race domestica), the jackal (Canis aureus Linn.), the wolf (Canis lupus 
Linn.), and the domestic ass (Equus asinus Linn.), the rhinoceros (Rhino
·ceros unicornis.Linn.), the goat (Capra hircus aegagrus Erxl.), found at 
Harappa, were not represented in the Mohenjodaro collection. 

The climatic conditions of Punjab at that time were different from 
that of the present time which is evidently proved by the presence of the 
rhinoceros (Rhinoceros unicornis Linn.), the water buffalo (Bos bubalis 
Linn.), the wolf (Canis lupus Linn.), which live in marshy land mixed 
with forests. 

The presence of a number of other aquatic animals such as the gharial 
: and some turtles, i.e., Geoclemys hamiltoni (Gray), Kachuga tectum Gray, 
· Lissemys punctata (Bonnaterre), Chitra indica (Gray), Trionyx gangeticus 
Cuvier, which were also likewise recorded at Mohenjodaro (1931) indicate 
that they were probably an ingredient of the food of the inhabitants. 

The remains of the jackal (Canis aureus Linn.), and the wolf (Canis 
lupus Linn.) were found not far from the edges of town; rats (Rattus 
Linn.) and gerbills (Tafera indica Hardwicke), the m.ongoose (Herpestes 
auropunctatus (Hodgson)~ the lizards (Varanus sp.) and the tortoises must 
have been familiar in the streets and courtyards in Harappa. The river 

· nearby supplied the carps and also Rita rita (Ham. Buch.), a freshwater 
fish, as food. 

The farming economy is greatly responsible for the prosperity of 
Harappa which is evident from the various domestic anim(lls such as 
Bos indicus Linn. (The Humped Cattle of India), Bos bubalis Linn. 
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(The Buffalo); Capra hircus aegagrus Erxl. (The Domestic Goat), o vis. 
vignei Blyth, race domesticus (The Do~esti~ Sheep), and Sus cristatus.' 
Wagner race domesticus (The DomestIc PIg). 

The goats appear to belong to same group as those of Kashmir which 
produce the superb wool from which the famous .shawls are made. 
Possibly the goat wool served the same purpose In Harappa. The' 
1 Jng-Iegged and long-tailed sheep of Harappa, were probably domesticated 
from the wild Urial Stock (Ovis vignei Blyth) from which modern Indian 
sheep are believed to have been derived" which includes various wool 
producing forms. 

The pig (Sus cristatus var. domesticus) at Harappa belongs to the 
lean brisk, bristly species known in India even today. 

There is also evidence of the dog from the earliest days of the Hara-
ppan culture. The bony remains from Harappa show at least two 
types of domesticated dog : one akin to the modern pariah dog 
and the other to the mastiff type. 'The former (Canis tenggeranus Kohlb., 
race harappensis Prashad) comes close to the original ancestral type
of dog derived from some of medium sized wolf in the oriental region 
in South-east Asia or Western Asia or Europe. 

The remains of the cat were not recorded at Mohenjodaro but were' 
found at Harappa. At Chano-daro a brick is found over which the~ 
characteristic foot-prints of a dog are identified (Piggot, 1950,p. 156 and 
Wheeler 1953, p. 63). The cat from Harappa (Felis ocreata Gmelin, 
race domestica Brisson) seems to have closely resembled the ordinary 
European domestic cat in appearance (Piggot I.e.). 

Only a few camel bones of the Indian one-humped race (Camelus' 
dro1nedarius Linn.) have "been found at Mohenjodaro and Harappa. 
This species has not so far been discovered in a wi1d state and is known" 
only in domesticated form. It is, according to Sclatter (1891, p. 192), 
found domesticated in India, Afghanistan, and Western Asia and also in 
Northern Africa. 

Prashad (1936, p. 28) recorded the remains of Don1estic Ass,Equus 
asinus Linn., at Harappa. The horse bone recorded at Mohenjodarv' 
(1931, p. 653) by Sewell \\-'as not,however, known at Harappa uptill now. 
Nath (1954) recorded a fairly large collection of true horse remains 
from Harappa, which like Mohenjodaro, appeared at a late period' 
from the upper layer of the turmoil region of area G .. Harappa. The 
remains suggest comparison with the Indian "country bred" animal. 

Finally, the elephant (Elephas maximus Linn.) should be included:' 
amongst those animals almost certainly domesticated by the Harappa 
people, and, as Piggot (1950, p. 157) says, it is possible that the repre
sentation on the seals show the two breeds recognised today in India, 
viz., (i) the Komooria Dhundia breed with its flat back, square head' 
and stout legs, and (ii) the inferior Meergha breed which is less heavily' 
built and has a sloping back. 

A few bony fragments of the domestic fowl (Gallus sp.) have been 
obtained at Harappa which show close resemblance with the bones of' 
domestic fowl found at present. Regarding the size they are slightly 
bigger in size than the present day race of fowl. The Mohenjodaro' 
find of avian bones, ho\vever, far exceeds in size than those of Harappa 
and the modern species of the fowl. 
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(3) Rupar Site (2,000 B.C.-200 B.C.) 
Another site of Harappan culture recently excavated is Rupar in 

the district of Ambala, East Punjab. The numb er of species of animals 
represented in this collection is 18 as follows :-

(a) Invertebrates 
Phylum MOLLUSCA 

1 Viviparus bengalensis (Lamarck) 
(The Freshwater Mussel) 

(b) Vertebrates 
Class REPTILIA 

1. Varanus flavescens (Gray) 
(The Monitor Lizard) 

2. Chitra indica (Gray) 
(A Soft-shelled River Turtle) 

3. Trionyx gangeticus Cuvier 
(The Ganges Soft-shelled Turtle 

Class A YES (Birds) 
1. Gallus sp. 

(The Domestic Fowl) 
2. Fran co lin us jran colin us (Linn.) 

(The Black Partridge) 

Class MAMMALIA 
Order CARNIVORA 

1. Canis jamiliaris Linn. 
(The Domestic Dog} 
Order RODENTIA 

1. Bandicota bengalensis Gray and Hardw 
(The Indian Mole Rat) 

2. Rattus rattus (Linn.) 
(The Common Rat) 
Order PROBOSCIDEA 

1. Elephas maximus Linn. 
(The Indian Elephant) 

Order PERISSODACTYLA 
1. Equus asinus Linn. 

(The Domestic Ass) 

2. Equus cabal/us Linn. 
(The Horse) 
Order ARTIODACTYLA 

1. Bos indicus Linn. 
(The Indian Humped Cattle) 

2. Bos (Bubalus) bubalis Linn. 
(The Indian Buffalo) 

3. Capra hircus aegagrus Erxl. 
(The Indian Domestic Goat) 
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4. Ovis vignei Blyth, race domesticus 
(The Domestic Sheep) 

5. Axis axis (Erxl.) 
(The Chital or Spotted Deer) 

6. Sus scroja cristatus Wagner 
(The Domestic Pig) 

[VOL. 59, 

All the species of animals, referred a bove, are identical with those of 
Harappa (1936) and Mohenjodaro (1931) with the exception of two viz, 
(i) Francolinus francolinus (Linn. )-the black partridge, and (ii) Bandicota 
bengalensis Gray & Hardw.-the Indian mole-rat, which were not recor
ded at Harappa and Mohenjodaro, are reported now from Rupar. 

A few cut marks on the bones, particularly of Bos indicus Linn., 
Bos (Buba/us) bubalis Linn., Ovis vignei Blyth, Capra hircus aegagrus 
Erxl. and Sus scrofa cristatus Wagner, indicates the probable use of 
these animals as food. 

The find of the black partridge, Fran co lin us franco lin us (Linn.) 
besides that of the fowl (Gallus sp.) indicates that the inhabitants were 
well acquainted with these birds. The animal remains from Rupar 
closely resemble in their species with those of Mohenjodaro (1931) and 
Harappa (1936). 

(4) Rangpur Site (2000 B.C.-800 B.C.) 
The recent excavations of the sites of Rangpur and Lothal in Saura

stra, by the Department of Archaeology, has brought into light 
the large extension of the Harappan Culture. A large number of bones 
were excavated from Rangpur; Nath (1958) has recently worked out 
this collection and it represents 10 species as follows :-

(a) Invertebrates 
Phylum MOLLUSCA 

(1) Xancus pyrum (Linn.) 
(The Shank Shell) 

(b) Vertebrates 
Class REPl'ILIA 

(1) Chiu'a indica (Gray) 
(A River Turtle) 
Class MAMMALIA 

Order CARNIVORA 

( 1) Canis /amiliaris Linn. 
(The Domestic Dog) 
Order PERISSODACTYLA 

(1) Equus asinus Linn. 
(The Domestic Ass) 
Order ARTIODACTYLA 

(1) Bos indicus Linn. 
(The Indian Humped Cattle) 

(2) Bos (Buba/us) bubalis Linn. 
(The Indian Buffalo) 
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(3) Capra hircus aegagrus Erxl. 
(The Domestic Goat) 

(4) Ovis vignei Blyth, race domesticus 
(The Domestic Sheep) 

(5) Cervus duvauceli Cuvier 
(The Barasingha) 

(6) Sus scroja cristatus Wagner 
(The Domestic Pig) 
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All the remains are of the domestic animals, which resemble in their 
species with the other Harappan culture animal species. 

(5) Rana Ghundai Site (2,100 B. '::.-1 ,500 B.C.) 

Another prehistoric site in Western India is Rana Ghundai, in N. 
Baluchistan, which is now in West Pakistan, and is more or less contem
porary with Harappan culture. Piggot (1950, p. 121) described the 
animal remains of the following species from that site :-' 

Equus asinus Linn. (The Domestic Ass); Equus cabal/us Linn. (The 
Horse) ; Bos indicus Linn. (The Indian Humped Cattle) ; Ovis vignei 
Blyth (The Domestic Sheep). 

Piggot (1950, p. 121) says "The Nomadic, horse-riding herdsmen 
used the site R G I as a camping ground" According to Piggot (1950, 
p. 157) horse, E quus cabal/us Linn., was already known to the first 
inhabitants of Rana Ghundai of North Baluchistan, while it appeared at 
a later period at Harappa (1954) and Mohenjodaro (1931). 

(6) Taxilla Site (Mid 1st Century B.C.-2nd Century A.D.) 

Excavations carried out in 1944-45 in the north-west India, at TaxiIIa, 
22 miles north of Rawalpil)di, brought into light a wealth of materials 
of historical and semi-historical associations. The date assigned to the 
finds of this site is from mid First Century B.C. to Second Century A.D. 
A small collection of animal remains excavated from this site, which 
Nath (1957) has recently worked out, show the following species repre
sented in the collection of Taxilla :-

Equus asinus Linn. (The Domestic Ass) ; Equus ? cabal/us Linn. 
(The Horse) ; Bos in die us Linn. (The Indian Humped Cattle);Bos (Buba/us) 
bubalis Linn. (The Indian Domestic Buffalo); and Sus scroia cristatus 
Wagner (Indian Domestic Pig). 

The remains of the above-mentioned animals resemble with those 
of Harappa (1936) as well as Rupar (1958). 

(7) Hastinapura Site (1,000 B.C.-3rd Century B.C.) 

The most notable excavation carried out during the year 1954-1 955 in 
the northern India was Hastinapura, in the district of Meerut, V.P., a 
site which is also mentioned in the earliest great Indian Epic M aha
Bharata. The date assigned to the animal remains of this site is from 
1,000 B.C. to 3rd Century B.C. The animal remains from Hastinapura 
were worked out by Nath (1951, pp. 107-120). The number of species 
represented in the collection from Hastinapura is 12. 
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~/ertebrates 

Class PISCES 

(i) Remains of Carp. 
Class REPl ILIA 

(1) Lissemys punctata (Bonnat.) 
(A River Turtle) 

(2) Chitra indica (Gray) 
(A River Turtle) 

(3) Trionyx gangeticus Cuvier 
(The Ganges Soft-shelled Turtle) 
Class MA~1MALIA 
Order PERISSODACTYLA 

(1) Equus cabal/us Linn. 
(The Horse) 
Order PROBOSCIDEA 

(1) Elephas maximus Linn. 
(The Indian Elephant) 
Order ARTIODACTYLA 

(1) Bos il1dicus Linn. 
(The Indian Humped Cattle) 

(2) Bos (Buba/us) bubalis Linn. 
(The Indian Buffalo) 

(3) Ovis vignei Blyth race domesticus Prashad 
(The Domestic Sheep) 

(4) Capra hircus aegagrus Erxl. 
(The Indian Domestic Goat) 

(5) Sus cristatus Wagner var. domesticus Rolleston 
(6) Cervus duvaucelli Cuvier 

(The Barasingha) 

[VOL. 59, 

The Hastinapura collection of animal remains yielded a large number 
of bones which belong to young ones. A number of bones of Bos indi
cus Linn., Bos (Bubalus) bubalis Linn., Ovis vignei Blyth, and Sus cristatus 
Wagner have definite marks of cut by sharp instruments which indicate 
that the inhabitants probably used these animals for food. 

Uptill now, we dealt with the animal remains obtained from the various 
prehistoric sites of the Northern India. Now I will deal with the animal 
remains excavated from the prehistoric sites of South India. The animal 
remains excavated at the South Indian prehistoric sites are reported 
from Maski (1957), Brahmagiri (1958) and Arikamedu (1946). 

(8) Maski Site (1,000 B.C.-IOO A.D.) 

The prehistoric site of Maski is in the Raichur district of the present 
Mysore State, about 75 miles from the Raichur town. The .dating of 
this culture is 1 )000 B.C. to First Century A.D. The excavation made 
here during the field season of 1954 yielded a good collection of animal 
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remains \vhich has been \vorked out by Nath (1957, pp.121-129). The 
following species of animals are represented in the collection from 
_Maski :-

(a) Invertebrates 
Phylum MOLLUSCA 

(1) Viviparus benga/ensis (Lamarck) 
(The Banded Pond-Snail) 

(2) Parre),ssia sp. 
(A Freshwater-Mussel) 

(b) Vertebrates 
Class MAM~IALIA 
-Order RODENTIA 

(1) Rattus rattus Linn. 
(The Common Rat) 
Order PERISSODACTYLA 

(1) Equus asinus Linn. 
(The Domestic Ass) 

Order ARTIODACTYLA 
'( 1) Bos indicus Linn. 

(The Indian Humped Cattle) 
(2) Bos (Buba/us) bubalis Linn. 

(The Indian Domestic Buffalo) 
(3) Ovis vignei Blyth, race domesticus 

(The Domestic Sheep) 
(4) Capra hircus aegagrus Erxl. 

(The Domestic Goat) 
The animal remains from Maski resemble closely those of Harappa 

:( 1936) and Hastinapura (1955). 
The animal remains excavated from the sites at Brahmagiri, Sanur 

-and Arikamedu are mostly those of Megalithic Culture \vhich is dated 
from 200 B.C. to the first century A.D. 

(9) Brahmagiri Site (J,OOO B.C.-JOO A.D.) 
The prehistoric site of Brahmagiri is situated in the Chitaldrug 

district of Mysore State, which was excavated during the field season of 
1947. A large number of animal remains was excavated from this 
site. Recently Nath (unpublished report) has worked out the collection 
of animal remains from Brahmagiri. The animal remains of the prehis
toric site of Brahmagiri belong to the three different cultural periods 
as follows :-

I. Brahmagiri Stone Axe Culture : Early first millennium B.C. to 
the beginning of 2nd century B.C., which has been subdivided into two 
sub-cultures, e.g., lA (Early Stone Axe Culture) and IB (Late Stone 
Axe Culture). 

II. Megalithic Culture: After Ca 200 B.C. to the middle of the first 
century A.D. overlapping the Andhra Culture. 

III. Andhra Culture: About the middle of the 1st century A.D. to 
the third century. 
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Ihe following species are represented in the Sub-phase IA (Earlier) 
of Brahmagiri Stone Axe Culture : Equus sp. (Wild Ass) ; Lepus nigri-
collis Cuvier (The Indian Hare) 'I Bos indicus (The Indian Domestic 
H umped Cattle); and Ovis vignei Blyth, race domesticus (The Domestic 
Sheep). 

The following species are represented in the Sub-phase 1 B (Later)
of the Brahmagiri Stone Axe Culture : Canis farni/iaris Linn. (The 
Domestic Dog) , .t."quus asinus Linn. (The Domestic Ass) , Bos indieus 
Linn. (The Indian Domestic Humped Cattle) ; Bos (Bubalus) bubalis 
Linn. (The Indian Domestic Buffalo) ; Ovis vignei Blyth race domesticus 
(The Domestic Sheep) ; Capra hircus aegagrus Erxl. (The Domestic 
Goat) ; Axis axis Erxl. (The Spotted Deer or ChitaI) ; and Sus seroja 
eristatus Wagner (The Indian Pig). 

The following species are represented in the Brahmagiri Megalithic 
Culture: Bos indicus Linn. (The Indian Domestic Humped Cattle) ; 
Capra hireus aegagrus Erxl. (The Domestic Goat) ; Axis axis Erxl. (The 
Chital or Spotted Deer) ; and Gallus sp.(The Domestic Fowl). 

The following species are represented in the Brahmagiri Andhra 
Culture: Bos indieus Linn. (The Indian Domestic Humped 
Cattle) ; Bos (Bubalus) bubalis Linn. (The Indian Domestic Buffalo) ; 
Ovis vignei Blyth, race domestieus (The Domestic Sheep); Capra hircus 
aegagrus Erxl. (The Domestic Goat) ; Lepus nigricol/is Cuvier (The 
Indian Hare) ; and Pi/a globosa (Swainson) (The Freshwater Apple-snail). 

Except Axis axis Erxl., all the remains are those of domesticated 
animals maintained by the inhabitants of the abuve mentioned Brah
magiri cultural periods. 

(10) Arikalnedu Site (20 A.D.-50 A.D.) 

The excavation of the site of Arikamedu dating 20 A.D.-50 A.D.,_ 
near Pondicherry, Madras made during the field season of 1945~. 
yielded the following species of animals :-

Vertebrates 
Class REPTILIA 

(I) Lissemys punetata (Bonnaterre) 
(A River Turtle) 
Class AVES (birds) 

(1) Gallus sp. 
(The Domestic Fowl) 
Class MAMMALIA 

Order ART10DACTYLA 

( 1) Bos indieus Linn. 
(The Indian Humped Cattle) 

(7.) Sus cristatus Wagner 
(The Indian Domestic Pig) 
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(11) Nasik Site (200 B.C.-300 A.D.) 
Recently the identification of anin1aJ relnains, excavated at Nasik 

(Bolnbay Province) in 1950-51, by George (1955, pp.142-43) have brought 
into light the following species of anin1als from Nasik :-

Trionyx sp. (River Turtle) ; Bos indiclls Linn. (Ox) ; Bos buba/is 
Linn. (Buffalo) ; Ovis sp. (Sheep) ; Capra sp. (Goat) ; Sus crista/us 
Wagner (Domestic Pig) ; Boselaphus tragocamelus Pall. (NiJgai); Cervus 
unicolor Kerr. (Sambar) , Axis axis (Erxl.) (Chital or Spotted Deer) ; 
Tetraceros quadricornis (Blainv.) (Four-horned Antelope) ; Rattus rattus 
(Linn.) (The Common Rat) ; and Semnopithecus sp. (Common Langur). 

The presence of the remains of deers viz., Cer~'us unicolor (Kerr.) 
and Axis axis (Erx1.), as well as of the four-horned Antelope, Tetra ... 
ceros quadricornis (Blainv.), and the Nilgai, Boselaphus tragocame
Ius Pall., at the prehistoric site of Nasik, shows that in its proximity 
there Inight have been 'undulating jungle area covered with grass. 1he 
presence of the bony relnains of a primate viz., Semnopithecus 
(The Comm on Langur) is also noteworthy as the skeletal ren1ains of this 
anima] ha ve not been so far recorded from any prehistoric sites of India. 

III. AFFINITIES AND CORRELATIONS OF THE PRElIISTORIC DOMESTIC 
ANI~fALS OF INDIA WITH THOSE OF THE WESTERN ASIATIC COUN1FJES. 

(1) General 
Having dealt with the aninlals of the prehistoric India, now I shall 

attempt to correlate these animals with those of the Western Asiatic 
countries. There is much confusion regarding the term 'Near' and 
'Middle' East owing of the variety of classificatory, administrative and 
military reasons. Therefore, in this paper the term Western Asiatic 
countries has been used in place of 'Near' and 'Middle' East, and is 
appJied to the area that stretches from Aegean to Indus river and from 
north flank of Cacasus to the Sudan. This is an area of great ex tremes 
of climate and topography, having high mountains grassy uplands~ 
fertile valley, dry alluvial plains, scorching deserts and lust coastal 
stripes. Fortunately we have got the acc;ounts of the prehistoric animals 
from Mesopotamia, Persia, Syria and Egypt, and therefore it has become 
possible to correlate the prehistoric animal remains of India with the 
above mentioned Western Asiatic countries. Pumpelly excavation 
at Anau (1908) in Turkestan, Hilzheimer's report on the animals of 
Mesopotamia (1941), Paton's report on the animals of ancient E?~'r J: 
(1925), and Gejvall (1938-1939) report on the fauna of successive settle·· 
ments of Troy, and the reports of the animal relnains from the e~ca\'a· 
tions at Alishar Huyuk (Van der Osten 1937), Shah Tepe (Am~chler 
1939) and that of Sialk (Gh irshman 1938-39), have brought intu light 
a great variety of the prehistoric animals which show close relationship 
with those of the animals of the Prehistoric India. The animal groups 
which show resen1blance between the Prehistoric India and Western 
Asiatic countries are : Bos (Cattle) ; Ovis (Sheep); Capra (Goat) ; Sus 
(Pig) : £quus (Ass and Horse); (famelus (Camels); Canis (Dog); 
Felis (Cat) , and Gallus (Fo\vl). 

(2) Bos (The oxen) 
(Plate 26, Figs. 1, 2 ; Plate 30, Figs. 1-6) 

The bovids of the genus Bos consist of two types of cattles, on..! 
arger massive form and long .. horned and the other Snlan form \vith sh ort 
I ZSI,I61 8 
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horns. The earlier naturalists divided the domestic cattles into two 
lnain divisions: the humped type or Zebu inhabiting the tropical 
countries and to which the name Bos indicus was given by Linnaeus 
(1758, pp. 71-72) ; and the non-humped cattle for which he proposed 
Bos taurus. 

Long-horned cattle, which descended froln the European Urus, Bos pri
migenius Boj., and its Asiatic relative, Bos namadicus Falc. which is ~irtu
ally indistinguishable according to some authors (Dyson 1953 and Duerst 
1908), are the most widespread of cattle in earliest times from Egypf 
to Indus and from Neolithic to modern times. Duerst (1908, p. 359) 
recorded from Anau, remains of Bos namadicus Falc., of which he 
considered B. macroceros Duerst, to be synonym, and recorded further 
relnains of domestic cattle under the name Bos taurus macroceros (1908, 
p. 364). This domestic race according to Duerst (1908, p. 369) had 
originated from the wild B. namadicus Falc., and "is absolutely the same 
ox that was possessed by Egyptians" Duerst (1908, p. 359) describes 
that long-horned form cattle, Bos primigenius Boj., was already present 
in the time of ancient Babylonian civilization about 4000 to 5000 B.C. 
in Mesopotamia, as appears on a cylinder seal of those times. 1..ong
horned cattle, B. primigenius Boj., is reported in the Halaf period at 
Tell Aswad in Syria (Mallowan 1946, p. 124). At Sialk (Ghirshman 
1938, p. 197) also the long-horned ox, Bos taurus Linn. has been re-
ported and at Shah Tepe (Am schIer 1939, p. 95) it has been recorded 
under the name Bos taurus brachyceros Amschler. It is now known 
that smaller forms also existed in Europe (Reynolds 1939,p. 28) and North 
Africa (Roamer 1928, p. 111 ; 1938, pp. 170-171, 183) side by side with 
huge beast of primigenius race. Thus two types of catties of long
horned forms and short-horned forms are reported to be found in pre
historic sites of Europe and North Africa. 

According to Rutimeyer (1862, pp. 149 and 222) the humped cattle
Bos indicus Linn., inhabiting the tropical countries, is a very distinct 
-species. Front very ancient times it is almost the sole type of domestic 
cattle of Asia and Africa and has undergone much less structural modi
fication than the European forms. It is unknown in a wild or fossil 
'state and was believed by Blyth (1931, p. 658) and Friederichs (1933) to 
have originated outside India. It has been identified at Harappa 
(Prashad 1936, pp. 8 & 34), Mohenjodaro (Marshall 1931, p. 28, 29, 654), 
Hastinapur (Nath 1955, pp. 110-114), Maski (Nath 1957, pp. 123-125), 
Rupar (Nath 1957) and at Rangpur (Nath 1958) and all other prehistoric 
sites of India. Van Buren (1939, pp. 74-76) states that a humped bull 
with spreading horns are frequently found in figurines and other arts 
of Halaf and Ubaid Periods of southern Iraq. Humped -cattle are known 
in Egypt by the XVIII Dynasty (16th Century B.C.) but the time of their 
introduction is unknown (Dyson 1953, p. 664). 

The presence of short-horned cattle also presents a problem. Prashad 
(1936, p.37) has also distinguished two distinct fOflns of humped cattle, 
Do!' indicus Linn., from Harappa : (i) A large massive form probably 
o fthe type of long-horned humped cattle. (ii) A small form \vith short
helrns \vhich probably represents the humpless variety. Such distinctions 
of two forms i.~., the long-horned cattle and the short-horned cattle 
have also been found as lnentioned above, from the prehistoric sites 
of Europe and North Africa. Duerst (1908, p. 364) and Prashad (1936, 



1961.J NATJI ; Animals of prehistoric India 353 

pp. 8, 9 and 32) agree that Bos nanzodicus Falc. cannot be the ancestral 
form, because the osteological differences between it and th"e domestic 
short-horn are too great. Both agree that shnrt- horned variety origina
ted . a~ a resul~ of "decline of cattle-breeding'" and does not represent 
a dIstInct specIes. Amschler (1945~ PI', 325-326) identifies a v,'ild 
~hort-horn Bos brachyceros arne; Arnsch., from Shah Tepe III D & E 
In Iran as progenitor of the domestic type present in the level dating 
to the end of 4th millennium. Other short-horns are reported of the 
same date at Alishar Huyuk (Von der Osten 1937, p. 294) and somewhat 
later at Moh~njodaro (1931) and Harappa (1936). Van Buren (1939, 
pp. 69-74) notes that the more primitive type had short horns but there 
was also a long-horned type at an early date in Mesopotamia. 

The general evidence does not commend any definite conclusion, 
except to the effect that large and small, humped and humpless, long 
and short horned ihdividuals are all known in the Fertile Crescent area, 
Western Asia, during the Neolithic period. 

(3) Bos (Bubalus) bubalis Linn. 
(The Indian Domestic BUffalo) 

(Pla1e 26, Fig. 3 ; Plate 30, Figs. 7-9) 
Th{' Indian buffalo-Bos (Buba/us) bubalis Linn., the remains of 

\vhich have been identified at Harappa (Prashad 1936, pp. 43-46), Mohen-
jodar() (Sewell 1931, p. 659), Hastinapura (Nath 1955, p. 115), Maski 
(Nath 1957,p. 126) and recently Nath has identified the remains of similar 
animal at Rangpur, Rupar, TaxiIla, which show clearly its presence 
at the prehistoric sites of India. Though the skeletal remains of this 
animal are not found in the Prehistoric Period of the Western Asiatic coun
tries, Hilzheirner (1920, p. 312) believes that the Indian buffalo, which 
is confined to the Oriental Region, had a much more extensive range 
in the West about the beginning of our era. This view, according to 
"author, is supported by the skeletal remains of the buffalo which have 
been found in some parts of Europe. Its representatio~ in the Old 
Mesopotamian relief and in Egypt shows clearly that the animal was 
known to those places. According to Duerst (1908, p. 361-362), its 
best representation is found "on the cylinder seal of Surgon, King of 
Accad, who reigned B.C. 3800 to 3750" 

It is also represented on a vessel spout from Hittite level Alishar 
Huyuk (Van der Osten 1937, p. 295). 

(4) O~is (The Sheep) 
(Plate 26, Figs. 4, 5 ; Plate 31, Figs. 6-13) 

The other important animal of prehistoric period. was sheep .. It .is 
now generally accepted that the three species of \vlld sheep eXIst 111 

Asia, viz., (I) Ovis nlusimon Pallas, which inhabits the high lands of 
Hither Asia from AnatoJia to the Elburz and the Zagros and is also found 
north of Mediterranean in Corsica and Sardinia, (II) Ovis vif{l1ei Blyth, 
(the Asiatic Uria1) the honle of which is the northern ~lope of Elburz, 
Turkestan, Afghanistan, Baluchistan and Punjab, and (11.1) the Al~ga1, 
O. G111mOn Linn., living to the east of the tTral~ all of ~'h~ch ha.ve giVe!} 
rise to breeds of domesdc sheep. The renlains of ASlatlc Urlal (OrlS 
vignei Blyth) have been identified at Harappa Prashad 1936, pp. 49-51). 
Rana Ghundai (Piggot 1950, p. 121), Hastinapnr (Nath 1955, pn 11(.~) 
and Maski (Nath 1957, p. 127). Recently Nath has also reported It 

SA 
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fronl Rupar, Rangpur, and BrahmagiIi sites of India. Remains of 
sheap were also recorded from Mohenjodaro (Sewell 1931, p. lj59\ but 
no specific nanle \vas given there. In Western Asia we find exactly the 
same species at Shah Tepe III D & E (Arne 1945, p. 325), Sialk I (Ghir
shman 1938, p. 196) in Iran, and at Anau I (where O. vignei Blyth 
c0111prises 22 per cent of the bones in PeIiod I, and O. A. pa/u8!ris Rutim. 
25 per cent of II ; (Pumpelly 1908, pp. 341-342). In· identifying the 
Anau sheep Duerst (Pumpelly 1908, p. 374) pointed out the presence of 
internlediate forll1s linking the tUI'bary sheep, O. aries palustrir; Rl1tim., 
with the osteologically wild O. vignei Blyth, of Period la. On this he 
proved the derivation of O. aries palustris Rutim, from O. l'ignei Blyth. 
Pilgrim (1947) on the 9ther hand expresses the opinion that the turbary 
sheep was probably descended from o. orientalis Brandt & Ratzebtirg, 
and also remarks that there is reason to believe that some of the prehis
toric sheep of Turkestan has originated from Ovis vignei Blyth. Childe 
states (1952, p. 26) that the oldest donlesticated sheep found in the Swiss 
Lake-dwel1ing and other deposits in Central and Western Europe, Ovis 
palustris Rutim., is the domesticated descendant of the Asiatic Urial 
(Ovis vignei), a long-tailed sheep. Hilzheimer (1931, p. 195) and Keimer 
(1936:- p. 297) agree that the oldest Egyptian sheep, Ovis longipes Wagner 
belongs to the same Urial stock. It is thus evident that the Asiatic UriaI 
(Ovis vignei Blyth) vvas introduced into Africa and Europe from East. 
The earliest widely bred sheep in the Near East appear to be a primitive 
hairy type found in Mesopotamia and Egypt (Hilzheimer 1936, p. 195 ; 
Mond 1937, p. 256). Dyson (1953, p. 665) states that the art of the late 
fourth Millennium (Jamdet-Nasr Period) in southern Iraq reveals 
both \voolly and fat-tailed sheep. The former reaching Egypt during 
the New Kingdonl and the latter imported in Negro Africa. It is thus 
qu.it~ evident that the earliest donlestic sheep appears to be of West Asiatic 
orIgIn. 

(5) Ca.pra (The Goat) 

(plate 26, Fig. 6 ; Plate 31, Figs. 1-5) 
Next to sheep the other most basically important animal to the 

development of culture in the Prehistoric Period of the Old World was 
goat. The selection of a name for the Domestic Indian Goat has been 
a matter of difficulty. Goats have been identified at Harappa (Prashad 
1936, pp. 47-49) as Capra aegagrus Glne1in, race indicus. Nath (1955, 
p. 177) however, designated Capra hircus aegagrus Erxl. to the similar 
ren1ains of goat from Hastinapura and proposed to redesignate all the 
Indian DO.lnestic Goats as Capra hircus aegagrus Erxl. Prashad (1936, 
p. 48) as \\'e1l as Blanford (1891, p. 503) regard Capra aegagrus Glnelin, 
as parent fornl fronl which all the domestic races of goats are derived. 
Linnaeus (1758, p. 68) however, used the nanle Capra hircus Linn., 
for the domestic goat and regarded it as principal species fronl 
which domestic races were derived. Pocock (1946, p. 681) also referred 
to Capra hircus Linn. as the parent species of domestic races of goat. 
Coon (1950, p. 130) is also of opinion that the parent of domestic goat 
is the so called bezoar-goat, Capra hircus Linn. of Turkestan and 
Afghanistan. Both Lyddekkar (1913, pp. 156-57) as well as Blan
ford (Prashad 1936, p. 48) adopted the name Capra hircus aegagrus 
for the Persian Wild Goat, implies that C. aegagrus Gmelin is derived 
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fro.m C. hil'cus Linn. However, Blanford (1891) in the Fauna of British 
india. : Man1malia gave aegagrus Glnelin the status of a full species and 
-consIdered that all the Indian DOlnestic Goats were derived from 
Capra aegagrus Gnlelin, and Prashad (1936, p. 48) [oHowed him. Ho\v
·ever, as regards the authorship of the aegagrus, it may be pointed our 
that the nalne of Gmelin 1788, as the author of aegagrus, referred above, 
has wrongly been used by Blanford (1891, p. 502) as also by 
Prashad (1936, p. 47) and other workers, since there is no reference of it 
by Gmelin (1788) on p. 193 in the S),sten1a Naturae, Vol. 1. The original 
real author of aegagrus is Erexleben (1777, p. 260) and not Gmelin) and 
the nanle of the same author has also recently been referred to aegagrus 
by Elletlnan & Morrison-Scott (1952, p. 404).· Recently Ellerman 
and Morrison-Scott (loc. cit.) instead of considering the aegagrus 
as a full species regard.ed aegagrus Erxl., as a race of Capra hircus Linn., 
whose distribution in wild fornl occurs at the present time in Greek 
Islands, Caucacus, Southern Turkmania in Russia, Turkestan, Asia 
Minor, Persia to Baluchistan and Western India, and introduced the 
nalne Capra hircus aegagrus Erxl. for all the wild and domestic goats 
including even the domestic goats of India. 

Fronl the above discussion it is evident to classify the dOlnestic 
goat by the name Capra hircus aegagrus End., and accordingly Nath 
(1955, p. 117) proposed to I edesignate all the Indian domestic goats under 
the same nalne. Pilgrim (1947, p. 286) has further suggested that the 
Persian wild goat-Capra aegagrus Erxl., the Central Asiatic goat 
Capra Jalconeri Wagn., and the Pleistocene goat, C. prisco Ada.m. and 
Niez., are all ancestral to the domestic goat, Capra hil (U'S Linn. Accep
tance of the lTIonospecific origin of goat from C. aegagrus Erxl. resttlted 
in the classification of the latter as a subspecies of hircus Linn. 

Goats have been recorded at Hal appa (Prash:ld 1936., p. 47), 
Hastinapura {Nath 1955, p. 117), and Maski (Nath 1957, p. 129). Nath 
has also recorded them from Rupar, Rangpur, and Brahmagiri sites of 
India. In Western Asia we find the sanle species of goat (Capra hirclis 
Linn.) at Shah Tepe (Amschler 1939, pp. 39 & 89), Sialk (Ghirshqlan 
1938, p. 196) in Iran, and at Anau I I under the name Capra hircus ruti
nzeyel'i Duerst (Pulnpelly 1938~ p. 380), and at Alishar Huylik (Van der 
Osten 1937, p. 298). Bones of the goat have b~en reported from Hassuna 
(Childe 1952, p. 105) in Assyria, West of Tigris, which presumably 
belong to domestic stock. At Jermo in Iraq, the bones of dOlue:,ti
cable goats have also been found (Childe 1952, p. 104). 

In the Late Uruk Period of Mesopotalnia Childe (1952, p. 129) 
reported goats (Capra hiJ'cus Linn.). At Jericho, along Y~alnl1q river 
in North Palestine. the actual finds of goats and s!leep attest their breeding 
(Childe 1952, p. 127). According to Dyson (1953) the early Matnber 
goat possibly present at Tell Mefesh (Mallo\van 1946, p. 128) in the 
Halaf Period, in Mesopotamia, is thought to have originated in Syr.ia. 
It also reported frOITI Egyptian Predynastic at Foukh (Guy 1938, p. 
21). Thus we find that the so called bezoar goat-Capra hircus 
'Linn. of Turkestan and Afghanistan was widely spreaq in the prehis ~('ric 
p~riods of the Old W orId. 
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(6) Sus (The Pig) 
(Plate 26, Fig. 7) 

[VOL. 59,. 

PiO' constituted one of the most important anin1al to the developn1ent 
of CJ!ture in the Prehistoric Period of the Old World. Pig remains, 
have b en identified from India, at Harappa (Prashad 1936, pp. 54-57), 
Mo.~lenjodaro (Sewell 1931, pp. 660-61) and Hastinapura (Nath 1955, 
pp. JI8-119). Nath (1958, Unpublished reports) has also recorded it 
front Rupar, Rangpur, Taxilla and Brahnlagiri sites of India. The 
nomenclature of the pigs is very confused due to the difficulty in 
differentiating the North Eurasian Sus 'serola Linn., from the Asiatic 
variety, the Indian type commonly identified as Sus crista/us . Wagner, 
and various other types in South-east Asia which are sometimes grouped 
as Sus vittatus Mull. & Schleg. The re!ationship between the three is 
not clear. Kloss (1931) makes cristatus Wagner a subspecies of seroja 
Linn., and considered the Indian pigs as belonging to the Eurasian 
species scro.fa Linn. Eatlier De Biainville (1864, p. 129) and Gray 
(1852, p. 130) also confirn1ed this view in so far as the osteology of the 
two forms, viz ... serola Linn., and cristatus Wagner are concerned 
where they could not find any difference of morphological importance 
between the tvvo. But Chasen (1940) and others group cristatus Wagner 
with vittatus Mull. & Schleg. or regard it a race of the latter. Recently 
Ellerman and Morrison-Scott (1952, p. 404) have treated all the wild 
pigs of the Palaearctic and Indian regions as belonging to a single species 
Sus scrofa Linn., which has a wide range of distribution. Accordingly 
the Indian pigs are now classed as Sus serofa, making cristatus as 
the subspecies or race of scroja (thus Sus scrofa cristatus Wagner) and 
the saIne name is now used for all the domestic pigs of India. 

In the Western Asiatic countries the only available statistical data 
of pigs are fron1 Iraq, where preliminary field count indicated 1 per 
cent of bone at Karim Shahir, and 10 per cent at Jarmo (Braidwood, 
1952, pp. 26 and 30) were pigs. At Anau (Pumpel1y 1908, pp. 355-358) 
the pig was nearly absent in Period I, but made up 12 per cent to ,15 
per cent of the bones from PeriD3 II & III. The type of pig at Anau 
was designated as Sus serofa paluso·is Rutim. The Mesopotamian 
data are of interest in the light of Hilzheilner's (1941) conclusion that 
sheep and swine were two most ilnportant Sumerian animals. In
teresting also is the large quantity of pigs found at Merimde (Mond 
1937, p. 258), and at Maadi (Menghin 1932, p. 51) in lower Egypt in the 
Pre-dynastic period, in contrast to their rarity in later times when the 
pig was considered unclean (Dyson 1953, p. 665). According to Paton 
(1925, pp. 17 & 29) pigs were still in use during Dynasty III & IV in 
Egypt'l probably in association with God Set, and their subsequent disuse 
possibly lnay be associated with the ascendency of God Horus over Set. 

Pig bones {of scrofa type) have been identified at Alishar Huyuk 
(Von der Oste~j 1931 , pp. 302-308). while at Shah Tepe Amschler (1939) 
pp. 36, 45, 66. 73) identifies tvvo forn1s of pigs. l'i=., Sus scrofa altila 
Thomas and Sus scrofa palustris Rutin1. At Sialk (Ghirshman 1939. 
p. 198) pig bones were also identified but no specific na.me \vas given to 
them. All of the early easter n pig ~ including India also, as mentioned 
above, are now' class:d as Sus scrofa Linn. Thus, it is evident that the 
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Indian. pi~s a~e clo~ely associated Western Asiatic pigs, and their affinity 
and dIstrIbutIon wIth them are very close and interesting. 

The most basic important four animals (Cattle/sheep; goat/pig) 
to the development of Culture in the Prehistoric Period of the Old World 
were often accompanied by an equid of the onager group (donkey). 
In Prehistoric times this animal facilitated transportation. 

(7) Equus (The Ass, Donkey, Horse, etc.j 

0) Equus asinus Linn. 
(The Domestic Ass) 

(Plate 26, Fig. 8 ; Plate 32, Figs. 7-11) 

In early Bronze age transportation was facilitated by the don1estica
tion of donkey and the invention. of wheeled-vehicles (Coon 1953, 
p. 227). In the Egyptian civilization of the early Bronze age ploughing 
required oxen, while threshing and burden carrying needed donkey s. 
The earliest \vheeled-vehicles found are four-wheeled carts and a t\VO

wheeled chariot that Sir Leonard Woolley found in 1927 in the royal 
Tomb of Dr, dating from the earliest ~ utnmerian times, between 3000 
& 2700 B. C. The animals that pulled the wheeled-vehicles of the late 
Uruk and Jamdet Nasr Periods was the Onager (Falkenstein 1936'1 p. 56 ; 
Frankfort 1939, p.22 ; Speiser 1935, pp. 73-74) in Mesopotamia. In 
the Aegean area the ass appears in Troy IV and the true horse not until 
Troy VI (Gejvall 1938, 1939). Childe (1952, p. 65) states that in north 
Africa in the Nile proper, people were dependent on the use of ass for 
transport and bones of these beasts were found intact in the settlement 
near Armant. In Pharaoh's time Childe (1952, p. 87) states that even 
the provincial m,agnates were accompanied in death by a few humans 
together with asses. Amschler (1939, p. 63) have reported the occu
rrence of ass-Equus asinus Linn., from Shah ~repe in Iran. In Western 
India the people of Rana Ghundai (Piggot 1950, p. 121) bted asses and 
probably even horse. Asses have been identified from Harappa {Prashad 
1936, p. 28) and Maski (Nath 1957, p. 122), and Nath( 1958) has recorded 
them from Rupar, Rangpuf, Blahmagiri and Taxilla. sites of Il'I.dia .. 
The appearance of ass is late in the Harappa civitiza tiOrl. Accord l11g 
to Coon (1952, p. 231) the asses are available for transport by the end 
of Bronze-age. During the Palaeolithic & Mesolithic of Palestine 
at least one large onager, Equus hen1ionus Pallas, is present at Shukbah 
cave (Bate 1928, p. 20), Wadi Dhobai (Bate 1938, pp. 293-94), Qumnl 
Qatafa (NeIlville 1931~ p. 256) and Mugharet el Kebarah (Bate 1932, 
pp. 277-78). The Recent equids in this area (Harper 1945) have included 
the African Ass, Equur;: asinus Linn.~ the Syrian onager, h~quu~ henlioJ1us 
hemippus Geoffroy, and the large true onager of Iran and further east, 
E. hen1ionus hemionus Pallets. Equids have been identified fron1 -Harappa 
(1936, pp. 8 and 28)~ Mohenjodaro (M.arshall 1931~ pp. 654, 665), Rana 
Ghundai (Piggot 1950, p. 121), M.aski (1957, .p. 122)\ f\nau I (Punlpelly 
1908, pp. 38, 42, 341-42), Shah Tepe 111 (Arne 1945, p. 325), Sialk II 
(Ghirshman 1938, p. 195), Belt cavae Level (Coon 1951, p. 44), Jarmo 
'Braidwood 1952, Fig. 14) ; Tell Mafesh (Mallowan 1946, p. 128) in the 
Ubaid Period of Iraq, Megiddo (Guy and Engburg 1938, r 210) in the 
Chalcolithic Palestine, and at Maadi (Mond 1937~ p. 255) in the Pre
dynastic Egypt. The taxonoll~y used by Inost of tho vvorkers bein,2" 
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inconsistent; most of the Equids are identified now as asses or onager 
and not true horse. Lundholm (1949) and recently Nath (1954) review
ing these remains identified as true horse, Equus cabal/us Linn., at Anau, 
Sialk and Shah Tepe, sho\v conclusively that they bel on!; to the onager 
group and not to the true horse. Lundholm (1949), Hilzheimer (1935), 
Van Buren (1939), Friederichs (1933) and Slawkowsky (1940) all agree 
that there is no evidence for the true horse in the Western Asiatic coun
tries before 2000 B.C. Consequently it was onager and not the horse 
ill Mesopotamia which pulled the wheeled vehicles. In Egypt the true 
horse is not found until the 15th Century B.C. (Chard 1937, p. 317), 
although war chariots were known between 1580 and 1557 B.C. (Clark 
1941, p. 57) one or two generations after the Hykos invasion. Accord
ingly Dobson (1953, p. 667) states that onager/ass were in use by the 
late 4th millennium, while the true horse, Equlls caballus Linn., was 
introduced later on in the early 2nd n1illennium B.C. 

Oi) Equus cabl1.lIus Linn. 

(The Horse) 

( Plate 26) Fig. 9 ; Plate 27, Fig. 1) 

According to Piggot (1950, p. 267) the horse appears to have been 
domesticated in South Russia by middle Kuban times (between 2000 to 
1500 B.C.) and representations of Przwelski's horse appear on a silver 
bowl frOln earlier Maikop totnb. Horse lemains again appear in 
Balu~histan at Rana Ghundai I (Piggot 1950, p. 121), Mohenjodaro 
(Se\vell 1931, p. 653) and Harappa, where Nath (1962) has recently 
identified the remains of True horse, Equus caballus Linn., from the 
turmoil area G, probably at the end of Harappa civilization. Recently 
'l'.T, ... .f.l- , - ..... -d",d l't .f""''V'\ Ur,C""t;~t")-nll"'t") (10,,, i) 1(\0\ I"\'''d Pl!p~r (1057) i ~ ... ~ ... .& l ..1 \.,.;' '"" V ~ \,..- ..1 ... V .. I 1 ...:.....l. -" oJ \.. .. ..t 'II..", 1-" ~..l 4... \ I ..; -.,./ ....... , 1-. .. '-..1'../ J """" i ... ... " ""'" J.... \ • ./ • 

llorse was the characteristic domesticated anilnal of the Aryans (Piggot 
1950, p. 266) who used it with light two-\vheeled chariot for sport or 
w3.Ifare. Millitary cavalry was known to the Assyrians and Achae
lnenids in 800 B.C., and the invention of stirrup (Piggot 1950, p. 266) 
mnst be an ancient oriental contribution to horsemanship. In Bronze 
Age chariot-horses were really ponies (Coon 1953, p. 272). Large, 
saddle-sized horse like the one we ride was first bred (Coon 1953, p. 
272) by the Medes of the Western Iran, near Hamadan. From there 
was exported the famous Nisean horse of antiquity. According to 
Coon (1953, p. 272) in later times horse \vas used for postal services by 
Persians and Romans. 

It is thu" clear that horse appeared much later than the ass or onager 
and came into light later in the matured phase of prehistoric hUlnan 
civilization of the Old Wor ld. 

(8) C anle)us (The Canlel) 
(Plate 27, Figs. 2,3 , Plate 32, Figs. 1-4) 

Ca'nel, popularly known as ship of desert, was an anilnal in Prehis
toric l?~riods which facilitated 'transportation. It appeared later than 
ass btl tear lier than the horse in the prehistoric tiInes. 

Its early history of dOll1estication is curiously obscure. It was ex
tensively used by the Assyrians from the 9th Century B. C. on\vard s 
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{Piggot 1950, p. 156). To-day no wild variety exists. Both one-humped 
and t\\To-humped species are being d0111esticated at the pr.esent day. 

There is remarkable lack of early representation (Piggot 1950,p. 157) 
of this animal in the Ancient East. However, a few can1el bones of the 
lndian one-humped species (Can1e/us dronledarius Linn.) were found 
at Mohenjodaro (Sewell 1931, p. 660) and at Halappa (Prashad 1936, 
pp. 58-59), aJ1.d they have also been found at Anau (Duerst 1908, p. 
383) in Turkestan. The bony remains found in the neolithic Tripolye 
·Culture of South Russia (Piggot 1950, p. 157) are likely to be approxi
Inately contemporary with Harappan Culture (Piggot, 1950, p. 157). 
Piggot (loc. cit.) states that one of the rarest representation of a camel 
in prehistoric Western Asia comes fiom a site probably of the second 
millennium B. C. just over the border of Baluschistan in Per sian Makran, 
at Khurab, where it is modeJled in relief on a bronze object. Camels 
have also been identifi~d at Shah Tepe (AITIschler 1939, p. 77) where the 
species reported belongs to the two-humped race, Carne/us bacterianus 
Erxi. The earliest representation of the two-humped camel, Cante/us 
bacterianus Erxl. are those on monuments of Achaemenian Age in Iran, 
.dating from 5th Century B.C. (Coon 1955,p 334). Came/us dronledarius 
Linn. is now reported from Palestine in the Pleistocene (Yeivin 1952, 
p.41 ; Neuville 1951, p. 214), and in the Neolithic at Sha 'a ha Golan 
(Stekelis 1951, pp. 5 & 17) and at Warka in Southern Iraq where Hil
zheimer identifies it amongst the figurines of the Ubaid Period (Van 
BUren 1939, p. 36). This animal has also been reported from the 
Palaeolithic sites of North Africa (Roamer, 1928, 1938). According to 
Free (1944, p. 191), Came/us dronledarfus Linn. may have been domesti
cated in the Near East quite early for carrying the loads, if not ridden 
by people before the late second milleniulTI B. C. 

The introduction of the can1el at the beginning of the iron age in 
5 h r B C b T\ • fn .,,,,..,.. ""'''''71\,...,..... -' -.., J-d t ,-"cj"~tury . • :Y 1. Ci·';iaii5 \~0v:i1. 1,:/.).), jJ . .;./Vj iJ-' Lt!,jjJl, P';'1HlllC 

merchants to cross previously impassable deserts with large cara vans. 
The caravans stinlulated international trade between regions separated 
by deserts. 

(9) ElephJs (The Elephant) 

(Plate 27, Fig. 4) 

For transportation and haulage of heavy Illaterial the elephant played 
a great part in the prehistoric times. Besides, elephant ivory ~a~ used 
fairly in prehistoric tilnes~ and, as at present, ivory trade was a slgnlficant 
feature in those days. In Egypt ivory was in great use and we find 
~arved ladles, ivory c0111bs, ivory base and harpoons of Anlaratian 4000 
B.C. and spoon of Gerzean cultures at Nile (Childe 1952, p .. 56). In 
North Africa pictures of elephants, engraved, pecked or paInted on 
rocks show that the people were well acquainted with this anim21. 

The skeletal relllains of the elephants are however~ well represented 
in the prehistoric sites of India. Only the tusk of Elc{JJzas 111{lxil11US 
Linn. has been recorded froln Mohenjodaro and it Inakes Sewell (1931, p. 
653) think that probably the people did not have the anin1al but inlP.orted 
ivory frOITI other places. Prashad (1936) did not record the relnall1S of 
Indian Elephant, Elephas J11aximus Linn., at Harappa. Nath (1954) 
has ho\\'ever identified the bony relTIains of Indian r,]ephant from Harappa 



360 Re(orcJs o){ ihe Indian Museum 

which also corroborate with the representation of Elephants on the 
seals obtained at Harappa. Thus, we can say that the knowledge of 
domestication of this animal was known to people of Harappa. 

Skeletal remains of J ndian elephant, Elephas lnaxinlUS Linn., has 
also been recorded fron1 Hastinapur (Nath 1955, p. 109) and Rupar 
(1957). The find of an Indian elephant tusk at Lothal has recently 
been identified by Nath (1958). 

(10) Canis (The Dog) 

(Plate 27, Figs. 5-7; Plate 29, Figs. 6, 6a, 6b, 7, 8, 8a,8b) 

The earliest kno\vn animal was dog. It is evidently proved that this 
animal was first domesticated in stone age. This animal was domesti
cated in Europe for hunting in post glacial mesolithic times (8000 B.C. 
or so). The domestic species, Canis familiaris Linn., first appeared during 
the Neolithic Period (Zittel 1925, p~ 67). 

From the old records supplied by Chaldaean and Egyptian monu
ments, it is nlanifested that several distinct varieties, which resembled 
modern breeds, have been developed 4000 to 5000 years ago. Slender 
dog of Greyhound type and a short-legged breed like a S11100th Aberdeen 
are dipicted in Egypt. The Assyrian s had mastiff like hounds near 
about 600 B.C. The actual remains of dog have been recorded from 
JerJTIO (Childe 1952, p. 104) in Iraq. The Nile dwellers in the Nile 
VaHey as Childe (1952, ,po 54) states forced the dog to accompany his 
master in death and buried with him in the tomb. The dogs in the 
Pharaoh's tilne (Childe 1952, p. 79) are unlike older Egyptian greyhound 
and resemble rather Mesopotamian hounds. Thus a new breed of dog 
appeared in that time. The Anau dog recorded by Duerst (1908~ 
p. 348) was designated as Canis familiaris matris optinlae Jeitteles, 
which shows strong reselnblance and affinity with the Dingo and Pariah 
dogs of the East. The remains of domestic dog, C.familiaris Linr..., have 
been recorded from Sialk (Ghirshlnan 1938, p. 196) as well as from 
Shah Tepe (Amschler 1939, pp. 36 & 53) in Iran. The domestic dogs have 
also been identified at Alishar Huyuk (Von der Osten 1937, p. 293) 
where both the varieties of marsh dogs of Swiss Lake-dwellers, viz., 
the palustris lodogensis type and inotranzel-vi type are represented. In 
India the domestic dogs have been recorded froln Mohenjodaro (Sewell 
193 I, p. 650) where they show strong resemblance with the Dingo and the 
Indian Pariah and have been designated as C. familiaris var. dingo 
Blum. But Indian Pariah is not con specific with Dingo as Sewell 
(1931, p. 652) surmjs~d and evidently Mohenjodaro dog does not repre
sent with Australian Dingo, C. dingo Blum. The Mohenjodaro dog 
also shows strong affinity with the Anau dog. At Harappa (Prashad 
1936, pp. 8 & 22) there is evidence of the do"mestication of dog from the 
earliest days of their culture. The evidence of bones and representations 
from Harappa show at least tVIO types of dog, one akin to the modern 
pariah and the other a mastiff type. The Harappa dog resembling \vith 
the [orlner comes near to the original ancestral type of dog found in the 
Oriental Region in diluvial times and ha~ been designated by Prashad 
(1936, pp. 8 & 22) as Cani", lenggeranuJ race harappensis Prashad. This 
dog also shows close resemblance and affinity with Anau dog-C. 

familiaris n7atris optilnae Jeitteles and the shepherd dog. 
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The greyhound as shown from ancient Egyptian monuments existed 
several thousand years B. C. and has come down to us with very little 
structural change. From ancient Babylonian monuments it is evident 
that the mastiff type is a very old breed and continuing up to the present 
tIme vvithout any change (Pocock 1932, Encyclopedia Britan!! ica, 7, pp. 
495-496). 

Nath has recorded the remains of the do.mestic dog, C. fanliliaris 
Linn., from Rupar (1957), Rangpur and Brahmagiri (Nath, Unpublished 
reports) which show strong resemblance with the modern pariah. 

From the above discussion, it is thus evident that the domestic dogs, 
C. famiiiaris Linn., obtained from Prehistoric sites of India show strong 
resenlblancc and affinity \vith those of the Near-East. 

(11) Felis (The Cat) 

(Plate 27~ Fig. 8 ; Plate 28, Figs. 1, la, 2, 2a) 

The cat. a n1enlber of the Falnily Felidae, was domesticated in prehis
toric periods. It is well known that ancient Egypti~ns domesticated the 
Egyptian race of African wild cat, Felis ocreata 111aniculata Cretzschmar. 
These Egyptian cats are generally believed to have had a large share in 
the parentage of the dOlnesticated cats of Europe and the Western Asia, 
by their crossing with the indigenous wild species. 

Tame cats fronl Egypt were probably in1ported at an early date. ()09, 
B.C. in to Etruria by the Phoenician' traders; there is decisjye eyidellCe 
that they were established in Italy long before the Christian era. There 
is very interesting evidence of donlesticated cat bones froln Harappa 
(1936, p. 15) and Chanuhudaro (Piggot 1950, p. 156). The cat bones 
from Harappa are the only finds representing the Domestic Cat. Ac
cording to Piggot (1950, p. 156) the Harappa cat, Felis ocreata race 
d0l11estica, seems to have resenlblance with the ordinary European domes
tic cat in appearance. 

(12) Gallus sp. 

(The Domestic Fowl) 

In addition to these anilnals, a chicken, Gallus sp., ha~ been reported 
at Harappa (Prashad 1936, p. 15). The identification of fowl at Mohen
jodaro (Sewell 1931, p. 662) is questioned. This has no\\!' been identified 
at Rupar (Nath 1958). Coon (19.50, p. 90) identified it at Belt cave of 
Iran where one spur frotn Neolithic is said to be of Gallus. The etYlno
logy of the akkadian \vord for this bird indicates that it ,vas kno\vn in 
MesopotaIl1ia before the second millenniun1 B. C. (Carter 1923. pp. 2-3). 
Childe (1952, p. 76) thinks that the fowls were do]nesticated at Harappa. 

(13) Rhinoceros unicornis Linn. 
(The One-horned Indian Rhinoceros) 

(Plate 27, Fig. 9 ; Plate 32, Figs. 5, 6) 

The relnains of a one-horned rhinoceros, Rhinoceros unicornis Linn." 
from Harappa (1936, p. 30) are rather very interesting as this anitnaI 
is no longer found there to-day. Fornlerly this animal was extensively 



362 Records of the Indian Museuln [VOL. 59, 

distributed in the Indian Peninsula. It was common in the Punjab as far 
as Peshawar in the time of Emperor Babus (Prashad ]936, p. 30). The 
fossilized bone of this animal has recently been reported to be associated 
with n1icrolith in Gujrat (Sankalia & Karve 1949, p. 28). 

Froln the above discussion, it is thus evident that the finds of the. 
various species of animals froln the Prehistoric sites of India resemble 
and C0l11pare well with those of the Western Asiatic countries and thereby 
show close affinities with each other. 

IV-A BRIEF ACCOUNT OF THE ANCESTRY OF THE DOMESTICATED ANIMALS 
OF INDIA 

With reference to the origin of the various Indian dOlnestic aniJna\s, 
I agree with Prashad (1936, p. 6) that several of them are descendants 
of the very rich mammalian Siwalik Fauna of the Indian Tertiaries. 
The I ndian buffalo, the camel and elephant are so closely allied to 
Siwalik forms that their ancestry cannot be doubted. It is generally 
agreed by all that the Indian Humped cattle are to be derived from the 
Siwalik Nerbuddah ox, Bos namadicus Falc. 

Caf.-There is general concensus of opinion that the ancestor of the 
Domestic Cat was the African Felis ocreata Gmelin ; Indian Domestic 
Cat is also derived from this ancestral form. 

Ass.-In view of the close relationship of the Indian ass with the 
Africln sp~cies, Equus asinus Linn., it is considered that this anilnal 
was i111ported to India from Africa, probably along Jacobi Arabian 
and Persian Region of disp~rsal (Prashad 1936, p. 7). 

Ox.-Both the typ~s viz., the large-horned humped c3.ttle and small ... 
horned. hunlpless cattle are represented frorn Harappa and Mohen.iodaro. 
Duerst (1908) and Prashad (1936) agree that short-horned type originated 
as a result of the "decline of cattle breeding" and is not to be considered 
as a new race. This long-horned humped cattle is considered to be the 
desc~ndant of the Siwalik Nerbuddah ox-Bos namadicus Falconer. 

Coal.-The so c::tl1ed bezoar-goat, Capra hircus Linn., of Turkestan 
and Afghanistan whose remains have been recorded frotn all over the 
Near East is the likeliest candidate for the title of parenthood of the 
Injian GOlt.-C:Jpra hircus aegagrus Erxl. 

Sheep.-Tt is now general1y accepted that three wild sheep exist in 
Asia, viz., (I) Ovis Inusilnon Pallas, which inh.abits the highlands of 
Hither Asia fro.ln Anltolia to Elburz and the Zagros and also found 
North of Mediterranean in Corsica and Sardinia, (II) Ovis vignei Blyth, 
(the Asiatic Drial) the home of which is the northern slope of Elburz, 
Tlirkestan, Afghanistan) Baluchistan and the Punjab, and (III) the Argal, 
o. al11711011 Linn., living to the East of Ural, all of which have given rise to 
breeds of dO.1nesti.c sheep. The Urial sheep, Oris vignei Blyth, the range of 
\vhich extends to the Indus Valley is n~ N, acknowledged the ancestor 
of Indian DOJnestic Sheep. 

Pig.-According to most recent authorities (Kloss 1931: Ellernlan 
and Morrison ·Scott (1952, p. 404) there is no specific difference of 
morp~ological in1portance between crista/us Wagner (Indian pig)' and 
scrofa Linn. (Eltropean pig) and accordingly Indian pig is classed as 
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Sus sero/a Linn. with a wide range of distribution in the Palaearctic and 
Indian regions. The Indian domestic pig is the domesticated fonn of the 
wild Sus sero/a Linn. 

Calnel.-I agree with Prashad (1936, p. 9) that the Indian one .. huluped 
ca~el is undoubtedly the descendant of the Siwalik form, C. sivalensis 
Falc. & Cautley, and its domestication was first brought about in India 
probably in the Indus Valley. 

Dog.-Two distinct types of dogs domesticated in India are recognis
able by the representations of bony finds from Harappa and 
Mohenjodaro : (I) a type akin to Pariah, and (II) a nlastiff type. I 
agree with Prashad (1936, pp. 8, 25-26) that Indian dOJnesticated dogs 
have descended from Canis tenggeranus Kohlbrugge of the Oriental 
Region in the South-east Asia in the Diluvial times and fronl it were 
derived the Pariah, the Greyhound and the Tibet Dog. This ancestral 
form, C. tenggeranus Kohlb., according to Prashad (1936, p. 26) after 
migration into Australia with aborgines was transfonned into the 
True Dingo-C. dingo Blum. 

Buffa/o.-There is general concensus of opinion that Indian Buffalo 
is the direct lineal descendant of the gigantic Buba/us pa/aeindicus 
Falconer of Siwalik hills. 

Elephant.-Indian Elephants are considered to be descendants of 
Stegodon ganesha Falc. & Ca utley of the Siwalik hills. 

Horse.-The trUe horse is the descendant of the domesticated fonn 
of the wild horses of the Central Asia or Eastern Europ ~. 

V-SU~I~IARY 

1. This paper reviews the skeletal aniJnal remains obtained [ronl the 
various prehistoric sites of India, such as Mohenjodaro (2500 B.C.-
1500 B.C.), Harappa (2500 B.C.-I500 B.C.), Rana Ghundai (2100 B.C.
]500 B.C.), Rupar (2000 B.C.-200 B.C.), Rangpur (2000 B.C.-800 B.C.), 
Hastinapura (2000 B.C.-3rd Century B.C.), Maski (1000 B.C.-l st 
century A.D.), Taxilla (mid 1st century B.C.-to 2nd century A.D.), 
Brahmagiri (200 B.C.-1st century A.D.), Nasik (200 B.C.-300 A.D.), 
Arikamedu (20 A. D.-50 A. D.). These r~mains have been classified 
into six catagories as follows :-

(a) The remains of animals probably maintained in a state of 
domestication in the prehistoric times are as follows.-Bos indicus Linn. ; 
Bos (Bubalus) bubalis Linn.; Ovis vignei Blyth, race donlesticus; 
Capra hircus aegagrus Erxl.; Canis ja1niliaris Linn.; Canis tengf!,eranus 
Kohlb., race harapptnsis Prashad; Sus sero/a cristatus Wagner; Ce111elus 
dromedarius Linn.; Elephas nlaxinlUS Linn.; Gallus sp.; Francolinus 
jrancolinus (Linn.)-The Black Partridge; Equus asinus Linn.; and 
at a later date Equus cabal/us Linn. 

(b) The remains of animals which lived in the vicinity of hUnlan 
habitation and probably se.mi-doJ11csticated in the prehistoric tinles 
are as folIows.-Herpestes auropunctatus (Hodgson) ; Suncus stoliczkanus 
Anderson; Rattus rattus Linn. ; Tatera indica (Hardwicke). 

(c) The remains of animals probably utilized as food were as follows.
Gavialis gangeficus (Gluelin); Trionyx gangeticus Cuvier; Chitra indica 
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(Gray) ; Lissentys pUl1ctata (Bonnaterre); Geoclemys halniltoni (Gray) ; 
Batagur baska (Gray) ; Rita rita (Ham. Buch.)-A river fish; Wa/lago sp. 
(A river fish) , and The Carp Arius sp. (Sea and Estuarine fish). 

(d) The relnains of deer species which were obtained from the pre
historic sites are as follows.-Cervus hanglu (Wagner); Rusa unicolor 
(Kerr.), A.xis axis (Erxl.); Axis (Hye/aphus) porcinus (Zimm.); 
and Tetraceros quadricornis (Blainv.). 

(e) The skeletal remains of the wild animals which were obtained 
not far away from the prehistoric sites are as follows.-Canis aureus 
Linn.; Canis lupus Linn.; Rhinoceros unicornis Linn.; and Bos 
bubalis Linn. -

(f) The remains of molluscan shells iInported for Use as ornaments 
and other purposes are as follows.-Lamellidens marginalis (Lamarck) ; 
Area granosa (Linn.); Arabica arabica (Linn.); Babylonia spirata 
(Linn.) ; and Xaneus pyrum var. acuta Hornell and var.Juscus Sowerby. 

2. The significant role played by various species of aninlals, obtained 
from the prehistoric sites of India, in the cultural life of people is discussed. 

3. An attempt has been made to correlate and compare the prehistoric 
finds of various domestic animal groups of India, such as Bos (oxen & 
buffalo); Ovis (sheep); Capra (goat); Sus (pig); Equus (Ass, horse, 
etc.); CaJnelus (camels), Elephas (elephant); Canis (dogs); Felis 
(cats); Gallus sp. (fowl), etc., with those of the prehistoric animal remains 
of the Western Asiatic countries such as Mesopotamia (Iraq), Syria, 
Persia (Iran), Palestine and North Africa. The stUdy reveals that the 
prehistoric domestic animals of India had strong affinities and 
resemblances with those of the Western Asiatic countries. 

4. Brief account is given of the ancestral forms from which the 
various domesticated animals such as cat, ass, ox, goat, sheep, pig, 
camel, dog, buffalo, elephant and horse were derived. 
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367{ a) 

PLATE 26 

Sketches of some of the domestic and wild animals of India and other 
countries. 
¥IG. t.-The Zebu or domestic humped cattle of India, 80S indicus Linn. 
FIG. 2.-The unhumped European cattle, Bos taurus Linn. 
FIG. 3.-The Indian domestic buffalo, Bos (Bubolus) bubalis Linn. 
PIG ;4.-Thc Mouflon ram, Ovis musimon Pallas. 
Flo. 5.-The Urial or Punjab wild sheep, Ovis vignei Blyth. 
PIG. S.-The Bezoar or wild goat, Capra hircus Linn. 
FIG. 7.-The Indian wild boar, Sus scrofa cristatus ,"a~ner. 
FIG. S.-The wild ass, Equus asinus Linn. 
FlO. 9.-The Mongolian wild horse, Equus cabal/us pr .;ewalskii Poliako\t. 
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PLATE 27 

Sketches of some of the domestic and wild animals of India and other 
countries (continued). 
FIG. t.-The Arabian Horse, Equus cabal/us Linn. 
FIG. 2.-The Dromedary or one-humped Camel, Came/us dromedarif:/s Linn. 

FIG. 3.-The Bactrian or Two-humped Camel, Camelus bacterianus Linn. 
FIG. 4.-The Indian Elephant, Elephas Inaxilllus Linn. 
J.'IG. S.-Dog (Greyhound). 
F!G. 6.-Dog (Mastiff). 
FIG. 7.-The Australian Dingo Dog, Canis jalniliaris dingo Blum. 
FIG. 8.~The domestic cat, Felis d0111estica Linn. 
FIG. 9.-The Indian One-horned Rhinoceros, Rhinoceros unicornis Linn. 
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367(e) 

PLATE 28 

Skeletal remains of some animals from the Harappa Excavation 
(ca. 2500 B.C.-I500 B.C.) together with skeletons of recent forms in 
the collection of Zoological Survey of India. (After B. Prashad 1936, 
Mem. Archaeol. Surv. India, No. 51, PI. II) .• All figs. 1/3 Nat. size. 

(a) Felis oereata Gmelin race domestiea Brisson 
FIG. 1.-Dorsal view of a skull, in Zoological Survey of India collection. 
FIG. I a.-Lateral view of the same skull as 1. 
FIG. 2.-Dorsal view of the skull excavated from Mound F, No. 1202, Harappa. 
Flo. 2a.-Lateral view of the same skull as 2. 

(b) Herpestes auropunetatus (Hodgson) 

FIG. 3.-Lateral view of a- skull excavated from Mound F, Harappa, No. ii83t: .• 
F!G. 4.-Lower jaw from the same site as 3. 
FIG. S.-Lower jaw of a specimen in the Zoological Survey of India collection. 
FIG. 6.-Atlas vertebra from the same site as 3. 
FIG. 7.-Axis vertebra from the same site as 3. 
FIG. S.-Right scapula from the same site as 3. 
FIG. 9.-Right humerus fJ om the same site as 3. 
FIG. 10.-Right tibia, incomplete, from the same site as 3. 
FIG. It.-Right half of the pelvic girdle from the same site as 3, 

(e) Canis aureus Linn. 

FIG. 12.-Lateral view of a skull excavated from Area G, Harappa. 
FIG. 13.-Lateral view of a skull from the old A. S. B. collection in the Zoological 

Survey of India. 
FIG. 14.-Left ramus of the lower jaw from Area G, Harappa. 
FrG. 15.--Left ramus of the lower j;lW in the Zoological Survey ofJndia collect~on. 
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PLATE 29 

Skeletal remains of some animals from the Harappa Excavation 
(ca. 2500 B.C.-1500 B.C.) together with skeletons of recent forms in 
the collection of the Zoological Survey of India. (A.fter B. Prashad 
1936'1 Mem. Archaeol. Surv. India, No. 51, PI. III). All figs. l/3 Nat. size. 

(a) Canis lupus Linn. 

FIGS. I, I a.-Lateral & ventral views of a skull. No. 1 0797(d) , excavated at Harappa. 
FIGS. 2, 2a.-Lateral & ventral views of a skull in the Zoological Survey of India 

collection. 
FIG. 3.-Right ramus of a lower jaw. No. I0797(d) excavated at Harappa. 
FIG. 4.-Left femur. No. G. 289, excavated at Harappa. 
FIG .. 5.-Left calcaneum. No. l0797(d) excavated. 

(b) Canis tenggeranus Kohl., race harappensis Prashad 
FIGS. 6, 6a, 6b.-Lateral, ventral and dorsal views of a skull from Mound AB, Harappa. 
FIG. 7.-Left ramus of lower jaw from the same site as 6. 

(c) Indian Pariah Dog 

FIGS. 8, 8a, 8b.-Lateral, ventral and dorsal views of a skull in the Zoological Survey of 
India collection. 
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PLATh 30 

Skeletal remains of some animals from the Harappa Excavation 
(ca. 2500 B.C.-1500 B.C.) together with skelet<,ns of recent forlns in 
the collection of the Zoological Survey of Indi.a. tAfter B. Pratihad 
1936, Mem. Archaeol. Surv. India, No. 51, PI. V). All figs. If3 Nat. size. 

(a) Bos indicus I,inn. 

FlO. 1.-Left 3rd-4th metacarpal of an animal of the short-horned race. No. Hie 
Cemetery site, Harappa. 

FIG. 2.-Right femur of an animal of the long-horned race. No. 10212, Harappa. 
IIIrGS. 3, 4.-Complete and distal fragment of 3rd-4th metatarsal of the short-and 

long-horned races. No. 10212 and from Mound F, Trench VI. respectively, 
Harappa. 

FIOS. 5, 6.-1st, 2nd phalanges of the shOJ t-and long.homed races. No. 102(2 and 
from Mound F, Tredch VI r~spectIvely, Harappa. 

(b) Bos (Bub a/us) bubalis Linn. 
FIG. '.-Palatal part of a specimen. No. O~11/27 Harappa. 
FIG. 8.-Fragment of a right horn from Mound G lfench II square AM 40/21. 

Harappa. 
FIG. 9.-Fragment ofleft ramus oflow:r jaw. No S440ai h, c, H;\rappa 
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PLATE 31 

Skeletal remains of some animals from the Harappa Exca\ation (ca ... 
2500 B.C.-IS00 B.C.) together with skeleton~ of recent forms in thf':~ 
collection of the Zoological Survey of India. {After B. Prashad 1936 
Mem. ~4rchaeol. Surv. India, No. 51, PI. VJ). All figs. 1/3 Nat. size. 

(a) Capra hircus aegagrus ErxI. 

FIG. 1.-Lateral view of fragement of right ramus of lower jaw. No. H. 507, .. 
Harappa. 

PIG. 2.--D!stal end of left hum¢rus. No. H. 307b; Harappa. 
FIG. 3.-Distal half of right 3rd-4th metacarpal. No. 7846a. Harappa. 
Flo. 4.-Distal fragment of right 3rd-4th metatarsal. No. 3687. Harappa. 
FlO. 5.-Left horn-core fragment (No. D. S. I8), Harappa. 

(b) Ovis vignei Blyth, race domesticus 
FIGS. 6, 7.-Lateral & posterior views of skull. No. H. 501 f, Harappa. 
FIGS. 8, 9.-Two horn-cotes, No. 3905, Harappa. 
FlO. JO.-Fragment of right ramus of lower jaw. No. 4989a, Harappa o 

PI<J. lI.-Distal fragment of left humerus. No. G. 10212, Harappa. 
FIG. 12.-Distal fragment of right 3rd-4th metacarpal. No. (D.S. 27), Harappa ... 
FIG. 13.-Distal fragment of left femur. No. G. lQ212, Harappa. 
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PLATE 32 

Skeletal remains of some animals from the Harappa Excavation 
(ca. 2500 B.C.-I500 B.C.) together with skeletons of recent fonns in 
the collection of the Zoologic.al Survey of India. (After B. Prashad 1936, 
Mem. Archaeol. Surv. India, No. 56, PI. VII). All figs. 1/3 Nat. size. 

(a) Camelus droniedarius Linn. 
FIG. I.-Left scapula No. 954, fragmentary, Harappa. 
FIG.2.-Left scapula of a recer t specimen in the collection of the Zoological Survey 

of India. 
FIG. 3.-Left radio.ulnar shaft from Mound AB, excavated f10m a d~J)1h of 5' S", 

Harappa. 
FIG. 4.-Left radio-ulna of a recent specimen in the collection of the Zoological 

Survey of India. 

(b) Rhinoceros unicornis Linn. 

FIG. 5.-Fragmentary right scapula from Mound F, excavated from a depth of 
8' 7" -11' 10", Harappa. 

FIG. 6.-Rjght scapula of a specimen in the collection of the Zoological Survey of 
Indiar. 

(c) Equus asinus Linn. 

FIG. 7.-Maxillary portion of palate with 4th premolar and 1-3 molars; No. 954. 
Harappa. 

FIGS. 8, 9.-3rd right metacarpals. No. 954. Harappa. 
FIGs. 10, l1.-Two specimens of 2nd phalanx of right hind-leg and rightfore-leg of 

different sizes (D. R. S. colln.), No. D. S. 40 & 29 respectively, Harappa. 
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During the years 1956-58, the Zoological Survey of India carried 
·out two intensive surveys of the Coromandel Coast of India, including 
the Pondicherry and Karaikkal areas. Pondicherry and Karaikkal, 
the former French possessions and the intervening strip of the Coro
mandel Coast are of special interest for in the past many European 
zoologists had made collections there and described many n~w and 
-interesting species. The main purpose of the survey of this area was, 
therefore, to procure the topotype material of the various specie~ des
cribed from there. 

The chief rivers of the area surveyed are the Ginghee, the Ponnaiyar, 
the Gadilam, the Uppanar, the Vellar and the Arasalar ; all these rivers 
flow in almost parallel courses to the east into the Bay of Bengal. Of 
these, excluding the Ginghee and the Ponnaiyar in \vhich collections 
\vere made both at places a\vay from the tidal lin1its as well as at the 
mouth- of the river, the survey \vas done only at their Inouth~. The back
waters at Cuddalore and the KiJ1i backwaters at Porto J'Jovo "'ere spccial1y 
surveyed. 

The following is the list of collecting stations with the dates of 
collection :-

1. Pondicherry-20-xii-56. 

[ 369 1 
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2. 

3. 

4. 

5. 

6. 

7. 
8. 
9. 

10. 

11. 
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Veerampatnam, about 3 lniles south of Pondicherry-20-xii-56, 
21-xii-56 & 22-xii-56. 

Manikaranthope, about 3 miles south-west of Veerampatnam.-
23-xii-56. 

Sunnambar river, branch of the Gingee, off Nonankuppam, 
about 5 miles south of Pondicherry-24-xii-56. 

Usteri Tank, about 8 miles north-west of Pondicherry-26-xii-56, 
28-xii-56, 11-ii-58 & 12-ii-58. 

Vaithikuppam, about 2 miles north of Pondicherry-27-xii-56, 
8-ii-58. 

Sunnambukalawa, about a mile west of Pondicherry-14-ii-58 •. 
Ariyankuppam, about 4 miles south of Pondicherry-15-ii-58. 
Madukkarai, about 21 miles south-west of Pondicherry-

3-i-57, 13-ii-58. 
Ponnaiyar river, near Rampakam, about 6 miles south or 

Madukkarai-3-i-57. 
Panayadikuppam, about 6 miles south-east of Madukkarai-

5-i-57. 
12. Madakardipet, about 41 miles north of Madukkarai-6-i-57,-

9-ii-58. 
13. Cuddalore, South Arcot Dist., Madras-l0-i-57, 17-ii-58. 
14. Kuddikadu backwaters, about 2 miles south-west of Cuddalore 

11-i -5 7, 21-ii -5 8 . 
15. Ponnaiyar river, near Periyaganankuppal11, about 5 miles north

west of Cuddalore-12-i-57, 19-ii-58. 
16. Sonakuppam, 2 miles south of Cuddalore-l1-i-57, 12-i-57,-

15-i-57. 
17. Thannikoil, about 7 miles north-west of Cuddalore-14-i-57. 
18. Bahur, about 10 miles north-west of Cuddalore-15-i-57. 
19. Gadilam river, Cuddalore-17-i-58, 20-ii-58. 
20. Kunjampetta, about 31 miles south of Cuddalore-22-ii-58. 
21. Veeranam Lake, about 38 miles south-west of Cuddalore-

26-ii-58, 27-ii-58. 
22. Porto-Novo, South-Arcot Dist., Madras-19-i-57, 20-i-57. 
23. Vellar river, Porto Novo-21-i-57. 
24. Pudupet, about 2! miles north of Porto Novo-22-i-57. 
25. Killi backwaters, about 4 miles south-west of Porto-Novo-

24-i-57. 
26. Pichavaram backwaters, about 10 miles south of Porto-Novo-

25-i-57. 
27. Tranquebar, Tanjore Dist., Madras-29-i-57, 3-iii-58. 
28. Poraiyar, about 2 miles south of Tranquebar-30-i-57. 
29. Sattankudi, about 2 miles north of Tranquebar, 31-i-57, l-ii-57~ 

4-iii-58. 
30. Karaikkal, Pondicherry State-4-ii-57, 6-iii-58. 
31. Mouth of the Arasalar river, Karaikkal-5-ii-57, 9-ii-57, lO-iii-58. 
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32. Kilingimedu coast, about 3l miles north of Karaikkal-6-ii-57, 
9-ii-57, 10-ii-57 & 9-iii-58. 

33. Kakamurihe, about 3! miles south-west of Karaikkal-7-iii-58. 
34. Ke~chankuppam, about 3 miles south of Nagapatnam-8-ii-57. 
35. Mariamangalaln, about 3~- miles west of Karaikkal-7-iii-58. 
36. Ammankulum, about 8 miles north of Karaikkal-9-iii-58. 
37. Mananpetta, about 11 miles north-west of Karaikkal-ll-iii-58. 

In all there are 175 species in the present collection including two 
new species, one a Ophichthyid eel, Eascanichthys deraniyagalni Menon, 
and another a pipe-fish, Doryichthys sp., the descdptions of 
which are being published separately in the Journal of the Zoological 
Society of India. Topotype specimens of the following fifteen species 
were obtained :-Carcharhinus sorrah (MUller & Henle), Narcine timlei 
(Bloch & Schn.), Narke dipterygia (Bloch & Schn.), Therapon pula Cuv. & 
Val., Sphyraena obtusata Cuv. & Val., Polydactylus sextarius (Bloch & 
Schn.), Lactarius lactarius (Bloch & Schn.), Atropus atropu::,' ('Bloch & 
Schn.), Caranx (Carangoides) n1alabaricus (Bloch & Schn.), Menc: 
l11aculata (Bloch & Schn.), Johnius carutta Bloch, Otolithes ruber 
(Bloch & Schn.), Scomberolnorus guttatus (Bloch & Schn.), Psett
odes erumei (Bloch & Schn.) and Trichiurus savala Cuvier. They are 
indicated under the respective species. A systematic account of the 
collection with the number of specimens and their size ranges under each 
species according to the localities and their geographical distribution is 
given in the paper. Except where otherwise stated, the measurements 
given indicate the '"total length" of the fish from the tip of the snout to 
the far end of the tail fin. A brief zoogeographical discussion on the 
marine fishes in the collection is also attempted. The study of the marine 
fishes in the collection points out to the conclusion that the Malay Archi
pelago is the main centre of evolution of the marine shore-fishes of the 
lrido-West Pacific Region, and India obtained its shore-fish fauna from 
this centre of distribution. 
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III--SYSTEMATIC ACCOUNT 

Class I. ELASMORBANCHII 

Order 1. LAMNIFORMES 

Family 1. ORECTOLOBIDAE 

1. Chiloscyllium griseum MUll er & Henle 
1841. Chiloscyllium griSeU1Jl Muller & Henle, Syst. Besch,.. Plagiosto",.en~ 

Berlin, p. 19. (India; Japan.) 

1, 450·0 mm., Kilingimedu, Karaikkal. 
Distribution.-From the Red Sea, South Africa, and India tn the Malay 

Peninsula, China and Japan. 
12A 
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Family 2. CARCHARHINIDAE 

2. Scoliodon sorrakowah (Cuvier). 
1829. Carcharias sorrakowah Cuvier, Regne Animal, Paris, 2 (ed. 2), p. 388. 

(Based on description of sorrah kowah, in Russell 1803, Fish. Coro
mandel, 1, p. 9, pI. 15. Vizagapatam.) 

3, 286·6-545·5 mm. Sonakuppam, Cuddalore. 
Distribution.-From Mekran, India, and Ceylon to Burma, Mataya, 

Siam, Indo-China, Java, Philippines and Japan. 

3. Carcharhinus sorrah MUner & Henle 
1841. Carcharias (Prionodon) sorrah Milller & Henle, Syst. Beschr. Plagiosto

men, Berlin, p. 45, pI. 16. (Pondicherry ; Java; Madagascar.) 

3, 325·5-690·2 mm., Pondicherry (topotypes). 
Distribution.-From the Red Sea, Madagascar and India to Ma]aya, 

Indo-China, China, Malay Archipelago, Melanesia and Hawaii. 

4. Galeocerdo cuvieri (Le Sueur) 
1822. Squalus cuvier Le Sueur, J. A cad. nat. Sci. Philadelphia, Philadelphia, 

2, p. 351. (North-west coast of New Holland.) 

1, 115·5 mm., Karaikkal. 

Distribution.-Widely distributed in all the warm seas of the world. 

Order 2. RAJIFORMES 

Family 1. RHINOBATIDAE 

5. Rhinobatos granulatus Cuvier 
1829. Rhinobatus granulatus Cuvier, Regne Animal, Paris, 2 (ed. 2), p. 396. 

(Pondicherry.) 

1, 500·0 mm., Karaikkal. 

Distribution.-From the coasts of India, Ceylon, and Andamans 
to Burma, Malaya, Malay Archipelago, Thailand, Cochin China and 
China. 

Family 2. TRYGONIDAE 

6. Dasyatis (Himantura) uarnak (F orsk,U) 
1665. Raja lIanwk Forsk°t1, Descript. Animal; Hauniae) pp. viii, 18. (Arabia.) 

2, 200·0 & 220·5 mIn. wide, Pondicherry. 

Distribution.-Widespread fron1 the Red Sea and east coast of Africa 
to Malay Archipelago, Melanesia and Polynesia. 

7. Dasyatis (Amphotistius) zugei MUller & Henle 
1841. Trygon zugei Mi.il1er & Henle, Syst. Besch,.. Plagiosfomen, Berlin 

p. t 65; pI. 54. (Japan; China; Pondicherry; India.) 

2, about 102·0 mm. wide each, Tranquebar ; one, 165·0 mm. \vide, 
Cuddaloreo 

Distribution.-From the coasts of India and C~ylon to Malaya, 
Cochin China, Java, Philippines and Japan. 
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8. Gymnura (Gymnura) micrura (Schneider) 
1801. Raja micrura Schneider, SY3t. Tchth., Berlin) p. 360. (Surinanl, Dutch 

Guiana.) 

2, 216·0 and 251·5 mm. wide; Kilingimedu, and Karaikkal. 
Distribution ... -From the coasts of India and Ceylon to Mala) a, 

Siam, Indo-C.hina and Malay Archipelago. 

9. Gymnura (Gymnura) poeciIura (Shaw) 
1804. Rajapoecilura Shaw, General Zoology, London, 5, p. 291. (Based on 

• ·renkee kunsul", Russel1, 1803, Fish. Coromapdel, 1, p. 4, pI. 6. 
( Vizagapatam.) 

1, 22S·0 mm wide, mouth of R. Arasalar, Karai~kal. 
Distriblltion.-From the Red Sea, India and Ceylon to the Malay 

Peninsula, Thailand, China, the Malay Archipelago, Philippines and 
Japan. 

Family 3. MYLIOBATIDAE 

10. Aetobatus flagellum (Bloch & Schn.) 
1801. Raja flagellum Bloch & Schneider, Syst. lchth., Berlin, p. 361. pl. 

73- (Coromandel) 

1, 300·0 mm. wide, Kilingimedu, KaraikkaI. 
Distribution.-Red sea, Madagascar, India, Burma and the Malay 

Archipelago. 

Order 3. TORPEDINlFORMES 

Family 1. TORPEDINIDAE 

11. Narcine brunnea Annandale 

1909 • .''iarcine brunnea Annandale, Mem. Indian Mus.; Ca1cutta, 2, p. 4'. pl. 
3a, fig. 2, 2a. (Hoogh1y river mouth.) 

1, 16S·Smm., Sonakuppam, Cuddalore ; 4, 150·0-196·5 mm., Pondl
cherry. 

Distribution.-Coasts of India and Ceylon and Philippines. 

12. Narcine timlei (Bloch & Schn.) 
1801. Raja timlei Bloch & Schneider, Syst.lchth., Berlin, p. 359. (Tranquebar.) 

1, 235·5 mm., Kilingimedu, Karaikkal ; 8, 100·0 to 150·0 mm., Tran
quebar (jopotypes). 

Distribution.-From the coasts of India and Ceylon to Malay Archi
pelago, China and Japan. 

13. Narke dipterygia (Bloch & Schn.) 
1801. Raja dipterygia Bloch & Schneider, Syst. Ichth., Berlin, p. 359. (Tran

quebar.) 

2, about 165·0 mm. each, Tranquebar (topotypes) ; 2, 138·0 & 160·3 
mm., Kilingimedu, Karaikkal. 

Distributia.n.-From the coasts of India and Ceylon to Malava, Indo
China, China, Philippines and Japan 
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Class II. TELEQ3TQMI 

Ortler 4. CLUPEIFORMES 

Family 1. CLUPEIDAE 

14. Dussumieria acuta Cuv. & Val. 
1847. DUSS111nieia acuta Cuvier & Valenciennes, Hist. Nat. Poiss., Paris, 

20, p. 467, pI. 606. (Bombay ; Coromandel coast.) 

7, 129'0 to 156-0 mm., ~rranquebar , six, 144'5 to 138'5 mm., Pondi
cherry; three,148'5 to 178'5 mm., Kilingimedu, Karaikkal. 

Distribution.-From the south coast of Arabia, India and Ceylon, 
Malaya, Malay Archipelago, China, Philippines and Australia (Coastal 
waters). 

15. Dussumieria hasselti Bleeker 
1851. DUSSllfJlieria hasse/Ii Bleeker, Nat. Tijds. Ned. bId., Batavia, 1, p. 422. 

(Batavia; Cheribon ; Samarang ; Surabaya.) 

I, 159'5 mm., Tranquebar. 
Distribution.-From India to Burma, Malaya, Malay Archipelago, 

Formosa and Queensland (Coastal waters). 

16. Sardinella fimbriata (Cuv. & Val.) 
1847. S"ratella {irnhriafa Cuvier and Valenciennes, Hist. Nat. Poiss., Paris, 

20, p. 359, pI. dc. (Malabar.) 

2, 116·0 and ] 51·5 mm., Kilingimedu, Karaikkal. 
Distribution.-From India and Ceylon to Burma, Malaya, Malay 

Archipelago, Thailand, I n~Io-China and China (Coastal waters). 

17. Sardinella mel anura (Cuvier) 
1829. Clilpea nlelanura Cuvier, Regne Anitnal, Paris, 2, fed. 2, p. 318. (Based 

on Clupanodon sinensis (part) Lacepede. 1803, His!. Nat. Poiss., 
Pari~, 5, pp. 468, 471, pl. 11, fig. 3, Asia.) 

2, 135'0 lnln., each Kilingimedu, Karaikkal. 

Distribution.-From the east of Africa a nd Madagascar, India, 
Ceylon, Andamans to Malay Archipelago, Hainan, China, Micronesia 
and Polynesia. (Coastal waters.) 

18. SardineJla sindensis (Day) 

1878, elupea sindensis Day, Fish. Illdia, London, 1, p. 638, pI. 163, 
fig. 2. (Karachi.) 

4, 108'5-115·5 mm., Pondicherry; 2, ca. 145·0 mm. each Tran
que bar. 

Distribution.-From Seychelles and India to Malaya, Philippines, 
Formosa and to Ambonia. (:'::oastal waters.) 
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19. Sardinella sirm (Walbaum) 
1792. ell/pea sinn Walbaum, Artedi Pisc., 3, p. 38 (on Forskhl, 1775, Descript. 

Animal., Hauniae, 17, Arabia.) 

4, 156·0-169·8 mm., Pondicherry. 
Distribution.-From the Red Sea, Arabia, east coast of Africa, India 

and Ceylon to Malay Archipelago, China, Micronesia and Polynesia 
{Coastal waters). 

20. Hilsa i1isba (Hanl.) 
1822. Clupallodoll i1isha Hamilton, Fish Ganges, Edinburgh, p. 243, pI. 

19, Fig. 75. (Ganges estuaries; Patna ; Goyalpara; Calcutta; 
Dacca.) 

1, 180·0 mm., Mariamangalam, 3-} miles west of Karaikkal; 1, 
117·5 mm., Sonakuppam, Cuddalore. 

Distribution.-From the Persian Gulf, India and Ceylon to Burma 
.and Philippines. (Coastal waters, entering rivers.) 

21. Pellona ditchela (Cuv. & Val.) 
1847. Pel/ona ditchela Cuvier & Valenciennes, Hist. Nat. Poiss., Paris, 22, 

p. 314. (Based on Ditchelee Russell, 1803, Fish. Corol1lOndel, 2" 
p. 72, pI. 188, Vizagapatam). 

2, about 160·0 mm. each, Kilingimedu, Karaikkal. 
Distribution.-From the east coast of Africa, Madagascar, India 

.and Ceylon to Burma, Malaya, Malay Archipelago and also Queensland 
I( Coastal waters). 

22. Opisthopterus tardoore (Cuvier) 
1829. Prisligasler tardoore Cuvier, Regne Animal ed. 2, Paris, 2, p. 321. 

(Bast.!d on Tartoore Russell, 1803, Fish. Coromandel, 11, p. 74, 
pI. 193. (Vizagapatam.) 

4, 165·0 mm.-182·0 mm., Sonakuppam, Cuddalorl!, & 146·0--
205·0 mm. ; Porto-Novo; 2, 180·0 mm.) Tranquebar; 1, 160·0 mm., 
Veerampatnam, Pondicherry. 

Distribution.-From India and Ceylon to Burma, Malaya, Malay 
Archipelago> Thailand and China (Coastal waters). 

23. Anodontostoma chacunda (Hamilton) 
1882. Clupanodoll chacunda Han1ilton, Fish Ganges) Edinburgh, pp. 246-381. 

(Gangetic estuaries#) 

1, 190·0 mm., Sonakuppam, Cuddalore ; 2, about 770·0 111m. each, 
Kilingimedu, Karaikkal. 

Distribution.-From India to Burma, Malaya, Thailand, Malay 
Archipelago, Philippines and Melanesia (Coastal waters). 

Family 2. ENGRAULIDAE 

24. Setipinna taty (Cuv. & Val.) 
1848. Engralilis tat)' Cuvier & Valenciennes, Hisl. Nat. Poiss.) Paris, 21, 

p. 60. (Pondicherry; Malacca.) 

1, 119·0 mm., Porto Novo; 1, 133·0 mm., mouth of R. Arasalar, 
Karaikkal. 

Distribution.-From the coasts of India and Ceylon to Bunna, Malaya, 
Malay Archipelago, Thailand and China. (Coastal waters, entering 
rivers.) 
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25. Anchoviella commersonii (Lacepede.) 
1801. Stolephorus commersonii Lacepede, Hist. Nat. Poiss., Paris,S, pp. 381. 

382, pI. 12, fig. 1. (Type-locality not given.) 

15,43·0--77·5 mm., Porto Novo; 10, 62·5-65·0 mm., Tranquebar .. 
Distribution.-From the east coast of Africa, Mauritius, India and 

Ceylon to Malaya, Malay Archipelago, China, Philippines and Polynesia 
(Coastal waters). 

26. Anchoviella indica (van Hasselt) 
1823. Engraulis indica van Hasselt, AlJ(eln. Konst. Letterbode, p. 329. (Java.} 

6, 60·0-74·5 mm., Kilingimedu, Karaikkal. 
Distribution.~From the east coast of Africa and India to Malaya, 

Malay Archipelago, Philippines, Thailand, China, Melanesia and Poly
nesia ( Coastal waters). 

27. Anchoviella tri (Bleeker) 
1852. Engl'aulis Ir; Bleeker, Verh. Bat. Gen., Batavia, 24, p. 40. (Batavia») 

1, 132·0 mm., Sonakuppam, Cuddalore. 
Distribution.-From India to Malaya, Malay Archipelago and' 

Philippines (Coastal waters). 

28. Thrissocles dussumieri (Cuv. & Val.) 
1848. Engraulis dussunlieri Cuvjer and Valenciennes, Hist. Nat. Po iss. , 

Paris, 21, p. 69. (Type-locality not given.) 

1, 140·0 mm., Porto Novo; Two, 112·0 & 113·0 mm., Veerampatnam" 
Pondicherry. 

Distributiol1.-From India to Malaya, Malay Archipelago and China 
(Coastal waters). 

29. Thrissocles malabaricus (Bloch) 
1795. Clupea l1zalabariclls Bloch, Naturg. Ausland. Fische, Berlin, 9, p. 115,. 

pI. 432. (Tranquebar.) 

4, 75·0 mm.-93·0 mm., Vaithikuppam, Pondicherry. 
Distribution.-East coast of Africa, India, Celebes and Philippines-. 

(Coastal waters). 

30. Thrissocles mystax (Bloch & Schn.) 
1801. Clupea nzystax Bloch & Schneider, Syst. [chtll., Berlin, p. 426, pI.-

183. (Malabar.) 

2, ~a, 130·5 mm. each, Pondicherry ; three, 130·0-186·0 mIn., Tran-
que bar; fouf, 55·0-132·0 mm., Kilingimedu, Karaikkal. 

Dislribution.-From India and Ceylon to Malaya, Malay Archipelago,. 
Thailand, China and also Queensland (Coastal waters). 

31. Thrissocles purava (Hamilton) 
1822. Clupea purava Han1ilton, Fish. Ganges, Edinburgh, pp. 238, 382 .. 

(Gangetic estuaries.) 

1, 112·0 mm., R. Sunnambar at Nonankuppam, Pondicherry. 
Dlslribution.--India to Malay Archipelago (Coastal and estuarine

waters). 
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32. Thrissoeles setirostris (Brousonet) 
1682. elupea selisostris Broussonet, Ichth., London, 1, pl. 2. (Tanna; New 

Hebrides.) 

2, 129·5 & 135·0 mm., Sunnambar,river at Nonankuppam, Pondi-
cherry. 

Distribution.-Widely distributed in the warm waters of the Indo
West Pacific, ranging from the Red Sea and east coast of Africa to Queens
land and Polynesia ( Coastal waters). 

Family 3. CHIROCENTRIDAE 

33. Chiroeentrus dorab (Forsk§J) 
1775. Clupea dorab Forskal, Descript. Anim., Hauniae) pp. XII, 72. 

(Djedda, Red Sea.) 

1, 401·5 mm., Pondicherry ; 1, 460·5 mm., Karaikkal. 
Distribution .-Widely distributed in the warm waters of the Indo-west 

Pacific ranging from the Red Sea and east coast of Africa to Australia 
and Melanesia (Coastal waters). 

Family 4. CHAN1DAE 

34. ehanos ebanos (Forskal) 
1775. AIl/gil chanos Forskal, Descript. Anim., Hauniae, pp. XIV, 74. (Djedda •. 

Red Sea.) 

3, 87·0-95·0 mm., Kilingimedu, Karaikkal. 

Distribution.-Widely distributed in the warm waters of the Indo .. 
west Pacific ranging from the Red Sea to Japan, Australia, Melanesit.. 
and Polynesia (Coastal waters including lagoons). 

Order 5. SCOPELIFORMES 

Family 1. SYNODIDAB 

35. Harpodon nehereus (Ham.) 

1822. Osmerlls? nehereus Hamilton, FHIl. Ganges, Edinburgh; pp 209,_ 
380. (Ganges mouth.) 

4, 162·0-205·5 mm., Tranquebar. 

Distribution.-Widely distributed from the east coast of Africa to 
China and Australia (Coastal and estuarine waters, entering rivers). 

36. Saurida tumbil (Bloch) 

1395. Salmo tumhil, Bloch, Naturg. AlIsland. Fische, Berlin,_ 9, p. 112, pI. 430. 
(Type-locality not given,) 

2, 240·0 & 300·0 mm., Veerampatnam, Pondicherry ; 1, 173·0 mm. 
KilingiJnedu, Karaikkal. 

Distribution.-Widely distributed in the warm waters of the Indo
West Pacific, ranging from the east coast of Africa to Australia,. Japan 
and Hawaii (Coastal waters). 
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Order 6. CYPRINIFORMES 

Family 1. CYPRINIDAE 

37. Chela clupeoides (Bloch) 

[VOL. 59, 

1797. Cyprinus clupeoides Bloch, Ichthyol. Hist. Nat., Paris, 12) p. 49, pi. 408, 
fig. 2. (Tranquebar.) 

11, 79.0-105·0 mm., Ponnaiyar River, S. E. of Madukkarai ; 3, 
'97·5-126·0 mm., Kakamurihe, Karaikkal ; 2, 72·0-81·5 mm., Bahur, 
10 miles N. W. ofCuddalore ; 4, 95·5-120 mm., Usteri Tank; 5,70·0-
92·5 mm., Ponnaiyar River, Cuddalqre. 

Distribution.-India (Cutch, Peninsular India and the Satpura 
mountains.). In Rivers, streams, ponds and tanks. 

38. Chela laubuca (Hamilton) 
1882. Cypillus lallbuca Hamilton, Fish. Ganges, Edinburgh, p. 260. (Northern 

Bengal.) 

9, 27·0-34·5 mm. Ammankulam, Karaikkal. 
Distribution.-Ceylon, India, Burma, Thailand & Sumatra (Rivers, 

Streams, ponds and tanks). 

39. Esomus barbatus tJerdon) 
1849. Lelicisclis barbatus Jerdon, Madras J. Lit. Sci., Madras, 15, p. 322. 

(Mysore.) 

16,62·5-83·5 mm., Ponnaiyar R. Madukkarai ,46,40·0-51·5 mm., 
Sunnambukalava, Pondicherry; 15, 40·0-54·0 mm., Mariamangalam, 
Karaikkal ; 58·0 Inm. Bahur, 10 miles north west of Cuddalore ; 20, 
38·0-52·6 mm., An1Jnankulanl, Karaikkal ,34,25'0-51'0 mm .. Manam
petta, 11 miles north west of Karaikkal ,7, 32·5-46·5 mm., Madukkarai, 
Pondicherry ; 10, 28-5-56·0 mm. Usteri Tank. 

Disirihution.-Peninsular India, (Rivers, streams, ponds, tanks and 
ditches). 

40. Rasbora daniconius (Hamilton) 
1882. Cyprinlls daniconills Hamilton, Fish. Ganges, Edinburgh, pp. 327, 

329, 391, pI. 15, f. 89. (Southern Bengal.) 

28, 27·0-39·0 mm., Usteri Tank, two, 32·0 & 45-0 mm., Ponnaiyar 
River, Cuddalore. 

Distributiol1.-Ceylon, India and Burma. (Rivers, streams, "ponds 
and tanks.) 

41. Labeo calbasu (Hamilton) 
1822. Cypr;I1I1S ca/basli Hanlilton) Fish. Ganges, Edinburgh, pp. 297, 387-

pI. 2, fig. 33. (Bengal.) 

1, 151·0 n1m., Ponnaiyar River, Madukkarai. 

Distribution.-Tndia and Burma. Also known from Thailand and 
China. (Deep pools in clear sluggish streams.) 

42. Labeo boga (Hamilton) 
1882. Cyprinlls boga Hamilton, Fish. Ganges, Edinburgh, pp. 286, 386, 

pI. 28, fig. 80. (Brahmaputra river.) 

6,70·0 to 99·0 mm., Ponnaiyar River, Cuddalore"., 5, 82·0 to 99·5 mm., 
Bahur, 10 miles N. W of Cuddalore. 

Distribution.-India and Burma. Rivers.) 
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43. Labeo kontius (Jerdon) 
1849. Cypr/nus kOllfius Jerdon, Mad. J. Lit. Sci.) Madras, 15, p .. 302, (Cauvery 

fiver.) 

1, 169·0 mm. Veeranam Lake, Lalpet. 
Distribution.-Peninsular India. (Rivers.) 

44. Puntius chola (Hamilton) 
1882. Cypril1l1s, chola Hamilton, Fish. Ganges, Edinburgh, pp. 312, 389 .. 

(Bengal.) 

I, 67·5 mm., Usteri tank; I, 54·0 mm., Madukkarai, Pondicherry ; 
1, 67·0 mm., Ammankulam, Karaikkal; 5, 47·0-91·5 mm., Bahur, 
10 miles N. W. of Cuddalore ; 17, 58·0-75·0 mm., Ponnaiyar River, 
Madukkarai. 

Distributionr.-India and Burma. (Rivers, streams, lakes and tanks.) 

45. Puntius doraslis (Jerdon) 
1849. Syst011lUS dorsalis Jerdon, Madras J. Lit. Sci., Madras, 15, p. 314. 

(Madras.) 

15,58'5-91'5 mm., Usteri Tank., 5, 54·0-61·0 mm., Kakamurihe, 
Karaikkal; 5,120·0-159'5 mm., Veeranam Lake, LaIpet ; I, 69 mm., 
Ponnaiyar River, Madukkarai. 

Distribution.-Peninsular India and Ceylon. (Rivers, streams, lakes 
and ponds.) 

46. Puntius filamentosus (Cuv. & Val.) 

1844. Lellcisclls /ilamentosus Cuvier and Valenciennes, Hist. Nat. Poiss., 
Paris, 17, p. 96, pI. 492. (Alleppey.) 

1, 65·0 mm., Usteri Tank; I, 132·0 mm., Veeranam Lake, Lalpet. 

Distribution.-Ceylon and Peninsular India. (Rivers, streams, lakes 
and tanks.) 

47. Puntius sarana (Hamilton) 

1822. Cyprilllls sarana Hamilton, Fish. Ganges, Edinburgh, pp. 307, 308. 
(Bengel.) 

2, 109·0 to 119·0 mIn., mouth of R. Gadilam, Cuddalore ; 3, 121'5 
-133·0 mm., Kakamurihe, KaraikkaI; 3, 93·0 to 129·5 mm., Usteri 
Tank; 1, 207·0 mm., Veeranam Lake, Lalpet. 

Distribution.-Ceylon, India & Bunna. (Rivers, streams, ponds 
lakes and tanks.) 

48. Puntius (sarana) pinnauratus Day 

1865. Cyclocheilichthys pinnauratlls Day, Fish. Malabar, London, p. 209, 
p1. 15, fig. 2. (Cochin.) 

2, ] 2],5 and 126·0 Inm., Usteri ·Tank. 
Distribution.-Ceylon, India, Burma and Malaya. (Rivers, streanlS, 

Ponds, lakes and tanks.) 
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49. Puntius sopbore (Hamilton) 
1822. Cyprinus soplzore Hamilton, Fish. Ganges, Edinburgh, pp. 310, 389. 

(Bengal.) 

96, 26'5-79-5 mm., Usteri Tank; 38, 43 '0-68'0 mm., Ponnaiyar 
River, Madukkarai ; 7, 42'0-55'0 mm., Madakardipet, 4l miles north 
of Madukkarai; 4, 53'5-79'0 mm., Ponnaiyar River, Cuddalore; 
2, 50'0 and 56-0 mm., Gadilam River, Cuddalore ; 16, 45-5-67.5 mm., 
Madukkarai, Pondicherry. 

Distribution.-India, Burma and Yunnan. (Rivers, streams, lakes> 
ponds and tanks.) 

Family 2. COBITIDAE 

50. Lepidocepbalus thermalis (Cuv. & Val.) 
1846. Cobitis thermalis Cuvier & Valenciennes, His!. Nat. Pofss., Paris, 18, 

p. 78. (Ceylon.) 

1, 41' 5 mm., Bahur, 10 miles north-west of Cuddalore; 2, 31·0 
and 35·0 mm., Usteri Tank; 3, 30'0-40'0 mm., Manampetta, Karaikkal. 

Distribution.-Ceylon and Peninsular India. (Streams, lakes, tanka. 
al1d pools.) 

Family 3. ARIIDAE 

51. Osteogeniosus militaris (Linnaeus) 

17S8. Silurus 111ilitaris Linnaeus, Syst. Nat. (ed. 10), London, p. 505. (ASia.} 

2, ca. 200·0 mm. each, Tranquebar. 
Distribution.-From the coasts of India to the Malay Archipelago. 

(Sea, estuaries and tidal rivers.) 

52. Tacbysurus jella (Day) 

1878. Arius jella Day, Fish. India, p. 467, PI. 106, fig. 3. (Coromandel 
coast.) 

2, 35 mm. each, mouth of the Arasalar River, Karaikkal. 
Distribution.-Along the east coast of India and Ceylon through the 

mouth of the Ganges eastwards as far as Burma (Sea, estuaries and tidal 
rivers). 

Family 4. BAGRIDAE 

53. Mystus (Mystus) gulio (Hamilton) 
1822. Pilnelodus glilio Hanlilton, Fish. Ga,-,ges, Edinbulgh, pp. 20], 379 > 

pI. 23, fig. 66. (Gangetic e9tuaries.j 

14, 65·5-85·0 mm., Poraiyar, Tranquebar, 45, 54·0-100·0 Inm. 
Ponnaiyar River, Madukkarai. 

Distribution.-From the coasts of India, Pakistan and Ceylon to the 
Malay Archipelago. (Estuaries and tidal rivers.) 
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54. Mystus (Mystus) vittatus (Bloch) 
J 797. SiJurus vitlatus Bloch, Ichthyol. Hisl. nal., Paris; 11, p. 40, 371. fig. 2. 

(Tranqutbar.) 

45, 63·5-96·5 mm., Ponnaiyar River, Madukkarai; 3, 79·0-
86·0 mID., Usteri Tank. 

Distributlon.-Ceylon, India~ Burma, and Siam. (Fresh water ponds 
and streams.) 

Family 5. SCHILBEIDAE 

55. Pseudeutropius atherinoides (Bloch) 
1794. SilUI'us atherinoides, Bloch, Naturg. Ausland. Fische, Berlin, 8, p. 48. 

pI. 371, fig. 1. (Tranquebar.) . 

2, 49·0 and 66·0 mm., Usteri Tank. 
Distribution.-India and Burma. (Larger rivers.) 

Order 7. ANGUILLIFORMES 

Family 1. ANGUILLIDA£ 

56. Anguilla bengalensis (Gray and Hardw) 
1822. Muraena anguilla Hamilton, Fish. Ganges, Edinburgh, p. 22. (Bengal.) 

1, 465·0 mm. Backwaters of Pichavaram, Porto Novo. 
Distribution.-India, Ceylon, Burma, Java and Celebes. (Catadro

mOllS, inhabiting fresh waters and spawning at sea.) 

57. Ariguilla bicolar McClelland 
1845. Anguilla bicolar McClelland, Calcutta J. nat. His!., Calcutta, 5, p. 178, 

t. 6, fig. 1. (Sandoway on the Malay coast.) 

25, 47'5-120·0 mm., mouth of R. Gadilam Cuddalore ; 4, 66·0-
119·0 mm., R. Ponnaiyar, Cuddalore. 

Distribution.--Ceylon, India and Burma. (Catadromus, inhabiting 
fresh wflters of coastal plains and spawning at sea.) 

Family 2. MURAENIDAE 

58. Gymnothorax pseudotbyrsoidea (Bleeker) 
1852. Muraena pseudothyrsoidea Bleeker, Nat. Tijds. Ned. Illd., Batavia 3, 

p. 778. (Macassar, Celebes.) 

1, 600·0 mm., Sonakuppam, Cuddalore. 
Distribution.-From Zanzibar, Muscat, Seychelles, Chagos Archipe

lagos and India to Malay Archipelago, and Darnley Island. (Coastal 
waters.) 

59. GYk1!.n0~hor~x punctata (Bloch & Schn.) 
1801. Mllracna pl/nctallls Bloch & Schneider, Syst. 1ellth., Berlin, p. 526. 

(Tranquebar .. ) 

], 46-0 lll111., Sunnambar river at Nonankuppanl, Pondichcrry. 
Distributiol1.-India (Bay of Bengal)·and Ceylon to the Malay Archi

pelago. (Coastal and estuarine ,vaters, en tering fresh water.) 
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Family 3. MURAENESOCIDAE 

60. Muraenesox arabieus (Bloch & Schn.) 
1801. Muraena arabica Bloch & Schneider, Syst. Iclah., Berlin, p. 488 .. 

(Based on Muraena cinerea Forskai, Descript. Ani/nal., pp. x, 22, 
Arabia, pre-occupied by Bonnaterra 1788, ex Gronow, from Guinea.) 

1, 600.0 mm., Keechankuppam, Nagapatnam. 
Distribution.-From the Red Sea, east coast of Africa, and India to 

Malaya, Malay Archipelago,. China, Japan, Philippines and Australia. 
(Shallow coastal inlets, brackIsh and salt water lagoons.) 

Family 4. OPHICHTHYIDAE 

61. Bascanichthys deraniyagalai Menon 
1961. Bascanichthys deraniyagalai Menon, J. zool. Soc. India, Calcutta,. 

13, (1), p.13. (Arasalarriver.) 

5, 188'0-600'0 mm., mouth of R. Arasalar, Karaikkal. 
Distribution.-Karaikkal, Coromandel Coast, India. (Estuarine 

waters.) 

Order 8. BELONIFORMES 

Family 1. BELONIDAE 

62. Xenentodon caDeila (Hamilton) 
1822. Esox caneila Hamilton, Fish Ganges, Edinburgh, pp. 213, 380, pI. 27, 

fig. 70. (Gangetic provinces.) 
1889. Be/one canei/a, Day, Faun. Brit. Ind. Fish, 1, p. 420, fig. 136. 

7, 190'0-210'0 mm., Usteri Tank. 
Distribution.-From India, Ceylon and Burma through Thailand to 

Malay. (Coastal fresh waters.) 

63. Strongylura strongylura (van Hasselt) 
·1823. Be/one strongy!ura van Hasselt, Algent. Konsl. Leflerbode, 1, p. 131. 

(Batavia, Java.) 

2, ca, 200·0 mm. each, Usteri Tank. 
Distribution.-From the coasts of Iran, India and Ceylon to Burma, 

China, Co:hin China, Formosa, Malay Archipelago and N. Australia. 
(Marine, enterIng estuaries.) 

Family 2. HEMIRHAMPHIDAE 

64. Hyporhamphus gaimardi (Cuv. & Val.) 
1846. Henzi.rhanzphus gaifl1ardi Cuvier and Valen,clennes, Hisl. Nat. Poiss.

p 

Pans, 19, p. 36. (Moluccas: AmboJna ; New Guinea; Port 
Jackson.) 

4, 129,0 mm. each, Vellar River, Porto Novo; 2, 154'0 mm. each~ 
Kudikadu backwaters, Cuddalore ; 2, ca. 280'5 mm. each, Kilingimedu 
Karaikkal; 1, 168'0 mm., Vainthikuppam, Pondicherry. ~ 

. I?is~ribution·-from Iran, I!ldia and Burma. to Malay Archipelago' 
PhlbpPlnes, Ambolna, New GUInea and Australia. (Sea and estuaries.) 
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Order 9. SYNGNATHIFORMES 

Family 1. SYNGNATHIDAE 

65. Ichthyocampus carce (Hamilton) 
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1822. Sy!,g1~athus carce Hami Hon, Fish. Ganges, Edinburgh, p. 13. (Gange
tIC tide-ways.) 

4~ 73·5-85·5 mm., mouth of R. Gadilam, Cuddalore. 
Distribution.-From India and Ceylon to Malaya and Malay Archi

pelago. (Sea and estuaries entering fresh waters.) 

66. Microphis brachyurus Bleeker 
1853. Syngnathus brachyurus Bleeker, Verh. Bat. Genootsell., 25, Troski~ll

wige Visschen, Batavia, p. 16. (East Indian Archipelago.) 

1 ~ 99·0 mm., R. Ponnaiyar, Cuddalore. 
Distribution.-Widely distributed in the Indo-West Pacific ranging 

from east coast of Africa to Japan and Polynesia. (Fresh water rivers, 
and brackish and salt water estuaries.) 

67. Doryichthys cunculus (Hamilton) 
1822. Doryichthys cunculus Hamilton, Fish. Ganges, Edinburgh, pp. 12, 362. 

(Estuaries near Calcutta.) 

I, 120·0 mm., R. Ponnaiyar, Cuddalore ; 1, 157'5 mm., mouth of 
R. Gadilam, Cuddalore. 

Dist';bution.-1ndia. (Estuaries and tidal rivers.) 

*68. Doryichthys Spa 
1, 72'0 mm., R. Gadilam, Cuddalore. . 
Distribution.-Cuddalore, Coromandel coast, India. 

waters.) 

Order 10. CYPRINODONTIFORMES 

Family 1. CYPRINODONTIDAE 

69. Aplocheilus panchax (Hamilton) 

(Estuarine 

1822. Esox pancllax Hamilton, Fish. Ganges, Edinburgh, pp. 211, 380, 
pI. 3, fig. 69. (Bengal.) 

50, 10·0-31·0 mm., Panayadikuppam, Madukkarai; 22, 19·0-
23·0 mm., Usteri Tank. 

Distribution.-India, Burma, Malaya, Thailand and Malay Archi
pelago. (Fresh and brackish waters.) 

70. Oryzias melastigma (McClelland) 
1839. Aplocheious melastigmus McClelland, Asiatic Res., Calcutta, 19p 

pp. 301, 427, pI. 42, fig. 3. (Calcutta.) 

23, 15·5-27·0 mm., Sunnambukalawa, Pondicherry ; 234, 22·5-
34·0 mm., R. Ponnaiyar, Cuddalore ; 55, 14·0-33·5 mm., Kudikadu 
back waters, Cuddalore. 

Distribution.-From coasts of Ceylon and Peninsular India through 
Lower Bengal to Burma. (Brackish waters and estuaries.) 

*This is apparently new and is being described elsewhere. 
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Order 11. MUGILIFORMES 

Family 1. SPHYRAENOIDAE 

71. Spbyraena jello (Cuv. & Val.) 

[V OLe 59 

1829. Sphyraena jello Cuvier & Valenciennes, Hist. Nat. Poiss., Paris, 31 
p. 349. (Based on jellow Russel, 1803, Fish. Coromandel, 2, p. 59. 
pI. 174, Vizagapatam.) 

2, ca. 300.0 mm., Pondicherry; 1, 380·0 mm., Kilingimedu, Karaikkal . 
Distribution.-Widely distributed in the Indo-West Pacific, ranging 

(rom the Red Sea and east coast of Africa to Riu Kiu Islands and to 
New Caledonia and Fiji Islands. (Sea and brackish waters.) 

72. Spbyraena obtusata (Cuv. & Val.) 
1829. Sphyraena obtusata Cuvier and Valenciennes, His!. Nat. Po iss. , 

Paris, 6, p. 350. (Pondicherry; Bourbon; Malabar; Port Jack .. 
son.) 

1, 242.0 mm., Tranquebar Coast; 2, ca. 245·0 mm., Veerampatna~, 
Pondicherry (topotypes) ; 1, 230·0 mm., Kilingimedu, Karaikkal. 

Distribution.-From the Red Sea and east coast of Africa to Riu 
Kiu Island, Philippines, Australia, New Zealand and Fiji Islands. 
(Coastal waters.) 

Family 2. MUGILIDAE 

73. Chelon vaigiensis (Quoy & Gaimard) 
1824. MugU vaigiensis Quoy & Gaimard, Voyage de " I Uranie" et " La 

Physicienne" par Freycinet, Zool., Paris, p. 337, pI. 59, fig. 2. 
(Waigiou.) , 

3, ·105.0-177 mm., Kudekadu back waters, Cuddalore. 
Distribution.-Widely distributed in the Indo-West Pacific, ranging 

from the Red Sea and the east coast of Africa to Australia and Polynesia. 
(Coastal, estuaries and fresh waters.) 

74. Mugil cepbalus (Linnaeus) 

1758. Mugil cephalus Linnaeus, Syst. Nat., (ed. 10), London, pI. 1, p. 316. 
(" Oceano Europaea ".) 

1, 195.0 mm., Kudikadu back waters, Cuddalore. 
Distribution.-Widely distributed in the tropical and tenlperate 

waters of the Indian, S. Atlantic and S. Pacific Oceans. (Colnmon in 
estuaries., entering fresh water.) 

75. Mugil parsia (I-Iamilton) 

1822. Alllgil parsia Hamilton, Fish. Ganges, Edinourgh, p. 215, pI. 17, 
fig. 71. (Hooghly river.) 

3, 104.0-133.5 l1lnl., Kudikadu back\vaters, Cuddalore ; 90, 33.5-
94.0 mIn., R. Gadihl1n, Cuddalore ; 3, 80.5-100.4 lllm., VCCrafl1patnam 
Pondichery ; 2, 90.0 Innl., and 95.0 mm., Ponnaiyar R., Cuddalore ; 
11, 65.0 111m.-165.0 lnnl., Vellar R., Porto Novo. 

Distributioll.-India and Ceylon to Malaya, Thailand, Malay Archi
pelago, Philippines, Gaualn, New Guinea and Australia, (Coastal 
entering estuaries.) , 
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76. Mugil speigleri Bleeker 
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i858. Mugil speigleri Bleeker, Nal. Tyds. Ned. Ind., Batavia, 16, p. 386. 
(Batavia.) 

1, 170·0 mm., Potro Novo. 
Distribution.-From Baluchistan and coast of India to Malaya and 

Malay Archipelago. (Coastal waters.) 
77. Mugil tade F orsk~l 

1775. Mug!itade ForskaI, Descr. Aninl., Hauniae, pp. 14, 74. (Arabia.) 

1, 274'0 mm., Poraiyar, Tranquebar ; 4, 122.0-150'0 mm., Gadilam 
R., Cuddalore. 

Distribution.-From the Red Sea, Sokotra, India and Ceylon to 
Malaya, Malay Archipelago, China, Philippines, Marianas, Guam and 
Australia. (Coastal and estuarine waters and tidal rivers.) 

Order 12. POLYNEMIFORMES 
Family 1. POLYNEMIDAE 

78. polynemus heptadactylus Cuv. & Val. 
1829. Polynemus heptadactylus euvier and Valenciennes, Hisl. Nat. Poi~s., 

Paris, 3, p. 300. (Batavia.) 

1, 116'0 mm., Tranquebar. 
Distribution.-From coast of India and Ceylon to Malaya and Malay 

Archipelago. (Coastal and brackish waters.) 
79. Polydactylus sextarius (Bloch & Schn.) 

1801. Po!ynelnus sextarius Bloch & Schneider, SYSf. Ichth., Berlin, p. IS,. 
pI. 4. (Tranquebar.) 

1, 154'0 mm., Keechankuppam, Nagapatnam ; 7, 124 to 177'0 mm.,. 
Tranquebar (topotypes) ; 1, 142·0 mm., Veerampatnam, Pondicherry; 
1, 151'5 mm., Kilingimedu, Karaikkal. 

Dislribution.-From east coast of Africa, India and Ceylon to Malaya, 
Malay Archipelago, Thailand and China. (Coastal waters.) 

80. Polydactylus indicus (Shaw) 
1804. Polynemus indicus Shaw, General Zoo!., London, S, (1), p. 155. 

(Vizagapatnam. ) 

1, 220.0 mm., Sonakuppam, Cuddalore ; 2, ca, 300 mm., Kudikadu 
back waters, Cuddalore ; 1, 225'0 mm., Keechankuppam, Nagapatnam. 

Distribution.-From east coast of Africa, Madagascar, Mauritius~ 
India and Ceylon to Burma, Malaya, Malay Archipelago and 
Australia. (Coastal waters and rivers.) 

Order 13. OPHIOCEPHALIFORMES 
Family 1. CHANNIDAE 

82. Channa gachua (Hamilton) 
1822. Ophiocepha!us gachua Hamilton, Fish. Ganges, Edinburgh, pp. 68,. 

367, pI. 21, fig. 21. (Bengal.) 

2, 80'0 and 31'5 mm., Usteri Tank; 2, 62'0 and 93'0 mm., Gadilam 
R., Cuddalore ; 7, 32·0-83'5 mm., Ponnaiyar R., Cuddalore; 1, 
153'0 mm., Ponnaiyar R., Mudukkarai. 

Distributiol1.-From Baluchistan and Afghanistan, India and Anda
mans to Burma, Malaya, Malay Archipelago, Indo-Ch.ina and Thailand. 
(Fresh water streams and stagnant pools of coastal plaIns.) 

7 ZSI/61 13 
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83. Channa leucOpuDctata (Sykes) 
1841. Ophiocephaius leucopunctatus Sykes, Trans. Zool. Soc. Lond., LondO'D, 

2, p. 352, pl. 60, fig. 3. ("Goreh river, Dukhan".) 

1, 264·0 mm., Kakakurughi, Karaikkal ; 2, 240·0 and 250·0 mm., 
Thannikoil, Cuddalore. 

Distribution.-Peninsular India and Deccan. (Rjvers, large tanks 
and lakes.) 

84. Channa punctata (Bloch) 
1793. Oph iceph a Ius punctatus Bloch, Naturg. ails/and. Fische, Berlin, 7, 

p. 139, pl. 358. (Malabar.) 

5, 65'0-119·0 mm., Madakardipet, 4! miles north of Madukkarai; 
77·0-94·5 mm., Usteri tank; 11, 80·0-142·0 mm., Ponnaiyar R., 

Madukkarai. 
Distribution.-Ceylon, India, Burma and Malaya. (Large fresh water 

tanks and ponds; rarely rivers.) 
85. Channa striata (Bloch) 

1793. Opnicephalus stria/us Bloch, Naturg. ausland. Fische, Berlin, 10 
p. 141, pI. 359. (Malabar.) 

1,181·5 mm., Usteri tank . 
. Distribution.-From India and Ceylon to Malay, Malaya Archi

pelago, Thailand, China and Philippines. (Rivers, canals, lakes, pondi 
and marshes.) 

Order 14. PERClFORMES 
Family 1. AMBASSID'AE 

86. Ambassis commersoni Cuv. & Val. 
1828. Al1zbassis commersonii Cuvier & Valenciennes, Hist. Nat. Poi$s, 

Paris, 2, p. 176. (Bourbon Island) Mediterranean; Pondicherry ; 
Mahe; Java.) 

7, 61·5-94·0 mm., Gadilam R., Cuddalore ; 18, 44·5-99·0 mm., 
Kudikadu back waters, Cuddalore ; 1, 90·0 mm., Veerampatnam, 3 
miles south of Pondicherry, 3,90'0-135·0 lnm., Keechankuppam, 
Nagapatnam. 

Distribution.-From Red Sea, east coast of Africa, Madagascar, 
Mauritius, Seychelles, coasts of India and Ceylon to Thailand, Malay, 
Archipelago, Philippines and Australia. (Estuaries, ascending river~.) 

87. Ambassis gymnocephalus (Lacepede) 
1802. Lutjanus gymnocephalus Lacepede, His!. nat. Poiss., Paris, pp. 181, 

216. (Indo-Pacific.) . 

2, 53'5 mm. each, Kudikadu backwaters, Cuddalore; 24, 22·0--
42·0 mm., Ponnaiyar R., Cuddalore; 14, 50·0-75-5 mm., Sunnambar 
R. at Nononkuppam~ Pondicherry. 

Distribution.-From coasts of east Africa/' India and Ceylon to 
Malaya, Malay Archipelago, Thailand, China, Philippines and Australia. 
(Estuarine, entering rivers.) 

88. Ambassis ranga (Hamilton) 
1822. Ambassis ranga Hamilton, Fish. Ganges. Edinburgh, pp_ 113, 371, 

pI. 16, fig. 38. (Gangetic Provinces.) 

1, 35·0 mm., Usteri Tank. 
LJistribution.-India, Burma and Thailand. (Fresh water streams. 

lakes, tanks and ponds.) 
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Family 2. EPINEPHELIDAE 

89. Epinepbelus tauvina (Forskal) 
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1775. Perc(ftollvina Forskal, Descript. Animal., Hauniae, 11, p. 39. (Djedda, 
Red Sea.) 

2, 202·0 and 218·0 mm. Tranquebar coast. 
Distribution .-Widely distributed from the coast of Africa to H ~waiiali 

Islands and to Australia, northwards as far as south China. (Coastal 
waters.) 

Family 3. THERAPONIDAE 
90. Therapon jarbua (F orskal) 

1775. Seiaena jarbua Forskal, Descript. Animal., Hauniae, 12, p. 50. 
(Djedda, Red Sea.) 

2, 5]'0 and 84·0 mm., Ponnaiyar R., Cuddalore ; 1, 148'5 rom., Kudi
kadu, Cuddalore ; 7, 54'0-141'5 mm., Veerampatnam, Pondicherry; 
1, 127'5 mm., brackish waters near Manikaran-thope, Pondicherry ; 
1, 166'0 mm., Kilingimedu, Karaikkal ; 1, 71'5 mm., Poraiyar, Tranque
bar. 

Distribution.-Widely distributed in the Indo-West Pacific ranging 
from the Red Sea and east coast of Africa to Japan and to Australia and 
to Polynesia. (Coastal waters and estuaries.) 

91. Therapon puta Cuv. & Val. 
1829. Therapon pula Cuvier and Valenciennes, His!. nat. Poiss., Paris, 3, 

p. 131. (Pondicherry, Mahe.) . 

6, 80'5-112·0 mm., Veerampatnam, Pondicherry (topotY:les); 5, 
117'0-148'0 mm., Kilingimedu, Karaikkal. 

Distribution.-Indo-West Pacific, ranging from the Red Sea and 
the east coast of Africa to New Britain (Bismarck Archipelago), and 
Queensland. (Coastal and brackish waters.) 

92. Pelates quadrilineatus (Bloch) 

1790. Holocentrus quadrilineatlls Bloch, Naturg. ails/and. Fische, Berlin, 4, 
p. 82, pI. 238. (" The Orient".) 

2, 137·5 and 145'0 mm., Kilingimedu, Karaikkal ; 1, 109-0 mnt. 
back waters near Manikaran-thope, Pondicherry. 

Dis! ribution.-Widespread in the Indo-West Pacific, extending from 
Red Sea and east coast of Africa through Malay Archipelago to North 
Australia. (Coastal and brackish waters.) 

Family 4. SILLAGINIDAE 
93. Sillago sihama (Forskal) 

1775. Atherina sihama Forskal, Descr. Animal., Hauniae. pp. 13, 70. 
(Lohaja, Red Sea.) 

5, 88'5-150'0 mm., Veerampatnam, Pondicherry; 2, 147·0 and 
204'0 mm. ; 1, 195'0 mm., Sonakuppam, Cuddalore. 

Distribution.-Widely distributed from the Red Sea and east coast 
of Africa to Australia, Japan and Polynesia. (Coastal wnters and 
estuaries.) 
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Family 5. LACTARIIDAE 

94. Lactarius lactarius (Bloch & Schn.) 

[VOL. 59, 

1801. Scolnber lactarius Bloch & Schneider, Syst. Ichth., Berlin, p. 31. 
(Tranquebar.) 

1, 158.0 mm., Tranquebar, (topotype) ; 3, 160'0 mm., Veerampatnam) 
Pondicherry ; 1, 173'0 mm., Porto Novo coast; 3, 155'0-200'0 mm.~ 
Kilingimedu, Karaikkal. 

Distribution.-Widely distributed from the Red Sea and east coast 
of Africa to Japan, Australia and Polynesia. (Coastal waters.) 

Family 6. RACHYCENTRIDAE 

95. Rachycentron canadus (Linnaeus) 
1766., Gasterosteus canadus Linnaeus, Syst. Nat. (ed. 12), London, 1, 

p. 491. (Carolina.) 

1 460·0 mm., Pondicherry ; 1, 287-0 mm., Tranquebar. 
Distribution.-In all warm seas, except the west coast of America. 

(Pelagic in coastal waters.) 
Family 7. CARANGIDAE 

96. Alectis indica (Ruppell) 
1828. Scyrisfndicus Riippell, Atlas Fische Roth. Meer., Frankfurt, p. 128, 

pI. 33, fig. 1. (Djedda, Red Sea.) 

1, 120'0 mm., Cuddalore. 
Dislribution.-Widely distributed in the Indo-West Pacific, ranging 

from the Red Sea and Delagoa Bay to Hawaii Islands. (Coastal waters.) 
97. Atropus atropus (Bloch & Schn.) 

1801. Brama atropos Bloch & Schneider, Syst. Ichth., Berlin, p. 98. (Tran
quebar.) 

3, 150'0-190',5 mm., Tranquebar (topotypes) ; 3, 128'0-175'0 mm., 
Kilingimedu, Karaikkal. 

Distribution.-Widespread in the warmer Indo-West Pacific, ranging 
from east coast of Africa to China and Polynesia. (Coastal waters.) 

98. Caranx (Caranx) carangus (Bloch) 
1793. Osconlber carangus Bloch, Naturg. ausland. Fische, Berlin, 7, p. 69· 

(Antilles.) 

1, 198'0 mm., Sonakuppam, Cuddalore ; 1, 80·0 mm., Pondicherry ; 
1, 119'0 mm., Sunnambar R., at Nonamkuppam, Pondicherry; 2, 
171'0 and 190·0 mm., Kilingimedu, Karaikkal. 

Distribution.-Widely distributed in the Indo-West Pacific, ranging 
from the Red Sea and east coast of Africa to Hawaii Islands and probably 
al~o Atlantic coast of tropical America. (Coastal waters.) 

99. Caranx (Carangoides) malabaricus (Bloch & Schn.) 
1801. Scomber malabariclls Bloch & Schneider, Sysf. Ichth., Berlin, p. 31. 

(Tranquebar.) 

2, 163-0 and 170·0 Ulm., Tranquebar (topotypes). 
Distribution.-Widespread, ranging from Red Sea and east and 

south coast of Africa to Australia, Philippines and Japan. (Coastal 
waters.) 
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100. Caranx (Selar) kalla (Cuv. & Val.) 

1833. Caranx kalla Cuvier and Valenciennes Hist. nat. Poiss., Paris .. 9, 
p.49. (Malabar; Mahe; Red Sea.) 

1889. Caranx kalla, Day, Faull. Brit. Ind., Fish, 2, p. 160. 
1, 130·0 mm., Tranquebar. 

Distribution.-Widely distributed from the Red Sea and east coast of 
Africa to Australia and Japan. (Coastal, shallow and deeper waters.) 

101. Caranx (SeJaroides) leptolepis (Cuv. & Val.) 
1883. Caranx lepto/epis Cuvier and Valenciennes, Hisl. nat. Poiss:- Paris, 

9, p. 63. (Java.) 

1, 148'0 mm., Cuddalore. 

Distri.bution.-From the coast of Arabia, India and Ceylon to China, 
Riu Kiu, Formosa, Philippines and Queensland. (Coastal waters.) 

102. MegaIaspis cordyIa (Linnaeus) 

1758. Scolnber cordyla Linnaeus, Syst. Nat. (ed. 10), London, Pt. 1, p. 29& 
(East Indies.) 

2, 265'0 mm. each, Kilingimedu, Karaikkal; 1, 216'0 Inm., Tran. 
-quebar. 

Distribution.-Widely distributed in the Indo-West Pacific, ranging 
from the Red Sea and east coast of Africa to Polynesia and Hawaii. 
(Coastal waters.) 

103. Chorinemus sancti-petri Cuv. & Val. 
1831. Chorine/nils scanti-petri Cuvier and Valenciennes, His!. nat. Po iss. , Paris, 

8, p. 279. (Malacca.) 

2, 290'0 mm., each, Kilingimedu, Karaikkal; 1, 300'0 mm., Tran
·quebar ; 1, 131'5 mm., Veerampatnam, Pondicherry. 

Distribution.-Widely distributed in the Indo-West Pacific~ ranging 
from the Red Sea and east coast of Africa to Polynesia and Hawaii. 
(Coastal waters.) 

104. Chorinemus Iysan (Forskal) 

1775. Scoillber iysoll Forskal, Descr. Aninzal., Hauniae, p. 54. (Djedda; Lohaja.) 

1, 325'0 mm., Pondicherry. 

Distribution . -Widespread in the Indo-West Pacific, extending from 
Red Sea and east coast of Africa to Japan, Australia, Melanesia and 
Polynesia. (Coastal waters.) 

105. Chorinemus tala Cuv. & Val. 

1831. Chorillemu:r tala Cuvier & Valenciennes, Hist. nat. Poiss., Paris, 8, p. 311. 
<Malabar.) 

6, 160'0 to 250'0 mm., Pondicherry. 

Distribution .-From the Red Sea and east coast of Africa to 
Australia, Thai1and and the Philippines. (Coastal waters.) 
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Family 8. MENIDAE 

106. Mene maculata (Bloch & Schn.) 

(VOL. 59,. 

1801. Zeus maculallis Bloch & Schenider, Syst. Ichth., Berlin, p. 95. (Tranquebar.). 

5, ca. 200 mm. each, Tranquebar (topotypes). 
Distribution.-Widespread from east coast of Africa to Queensland' 

and Japan. (Coastal waters.) 

Family 9, LUTJANIDAE 

107. Lutjanus argentimaculatus (Forskal) 
1775. Sciaena argentimaculatus ForsktH, Descr. Aninlal., Hauniae, pp. 11, 47~

(Arabia.) 

10, 56'0-95'0 mm., Sunnambar R. at Nonamkuppam, Pondicherry. 
Distribution.-Widespread in the Indo-West Pacific, ranging from 

the Red Sea and east coast of Africa to Riu Kiu Islands, Australia and 
Polynesia. (Coastal entering estuaries.) 

108. Lutjanus johnii (Bloch) 

1792. Anthiasiohnii Bloch, Natrll-g. aI/sTand. Fische, Berlin, 6, p. 113, pI. 318, (Sura
tta.) 

2, 180'0 and 191'0 mm., mouth of Arasalar R., Karaikkal. 
Distribution-Widespread from the east coast of Africa to Phili p

pines, China, Australia and Polynesia. (Coastal waters.) 

Family 10. NEMIPTERIDAE 

109. Nemipterus japonicus (Bloch) 

1791. Sparus japoniclIs Bloch, Naturg. ausland. Fische, Berlin. 5, p. 110, pI. 227~. 
fig. 1. (Type-locality not given.) 

1, 200·0 mm., Veerampatnam, Pondicherry; 2, 165'0 mm. each,.. 
Porto Novo. 

Distribution.-Widespread form the Red Sea and east coast of Africa 
to China and the Philippines. (Coastal waters.) 

Family 11 LEIOGNA THIDAE 

110. Leiognathus dussumieri (Cuv. & Val.) 

1835. Equllla dllssllnlieri Cuvier & Valenciennes, Hisl. nat. Poiss., Paris, 10, p ... 
56, pI. 283. (Coromandel coast.) 

1, 133'5 mm., Sonakuppam, Cuddalore. 
Distribution.-From Madagascar and coasts of India, Ceylon and: 

Andamans to Australia and Polynesia. (Coastal waters.) 

111. Leiognathus equulus (F orska 1) 

1775. Sconlber equuala Forskal, Descr. Aninzal., Hauniae, pp. 12, 58. (Arabia.) 

3, 133-0 mm.-240·0"mm., Sunnambar R. at Nonankuppam, Pondi
cherry; 3, 105·0-220'0 mm., Sonakuppam, Cuddalore ; 1, 114·5 mni. 
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Veerampatnam, Pondicherry. 
Distribution.-Widespread in the Indo-West Pacific, ranging from 

Red Sea and east coast of Africa to Philippines, Japan, Australia and 
Polynesia. (Coastal water, ascending rivers.) 

112. Leiognathus fasciatus (Lacepede) 
1803. Clupea fasciata Lacepooe, Hist. nat. Poiss., Paris, 5, pp. 425, 460. (Mauri

tius.) 

4, 32'0-55'5 mm., Sonnambar R., at Nonankuppam, Pondichet:ry; 
1,61'5 mm., Kudikadu backwaters, Cuddalore. 

Distrihution.-Widespread form' Red Sea Zanzibar, Madagascar, 
India and Ceylon to Philippines, Australia and Polynesia. (Coastal 
waters.) 

113. Leiognathus insidiator (Bloch) 

1787. Zeus insidiator Bloch, l\9aturg. aus/and. Fische, Berlin, 3, p. 41, pI. 191, figs. 
2-3. (Suratte.) 

1889. Equula insidiatrix Day, Faun. Brit. Ind., Fish, 2, p. 191. 

3, 100'0-110'0 mm., Sonakuppam, Cuddalore J 3, 86'0-100'0 mm., 
Kilingimedu, Karaikkal ; I, 106'0 mm., Pondicherry : 6,50-0-60'0 mm., 
Porto Novo; 1, 49'5 mm., Veerampatnam, Pondicherry. 

Distribution.-Widespread from the east coast of Africa to China~ 
Philippines and Polynesia. (Coastal and estuarine waters.) 

114. Leiognathus lineolatus (Cuv. & Val.) 

1835. Equula lineolata, Cuvier & Valenciennes, Hist. Nat. Poiss., Paris, 10, p. 
86. (Java; Anjer.) 

2, ca, 116'0 mm. each, Sonakuppam, Cuddalore., 1, 134'0 mm. 
Veerampatnam, Pondicherry. 

Distribution.-From Madagascar, India and Ceylon to Malaya~ 
Malay Archipelago, Japan and Queensland. (Coastal waters.) 

115. Leiognathus ruconius (Hamilton) 

1822. Chanda ruconius Hamilton, Fish. Ganges, Edinburgh, pp. 106, 371, pI. 12" 
fig. 35. (Ganges estuaries.) 

1, 40'0 mm., Veerampatnam, Pondicherry. 

Distribution.-Widespread in the Indo-west Pacific, ranging from 
South Africa to Australia, Philippine~ and Formosa. (Shallow coastal 
and estuarine waters.) 

116. Leiognathus splendens (Cuvier) 

1829. Equula splendens, Cuvier, Regne Animal (ed. 2), Paris, 2, p. 212. (Based' 
on Gomorah korah Russell, 1803, Fish. CoromandeL, 1, p. 48, fig. 61, Vizagapatam.) 

1, 124'0 mm., Kilingimedu~ Karaikkal ; 4, 90'0-120'0 mm., Veeram
patnam, Pondicherry ; 2, 105'5 mm. each, Sonakuppam, Cuddalore. 

Distribution.-From Red Sea, Madagascar, Muritius, Coasts of 
India' and Ceylon to Malay, Malaya Archipelago, Thailand, China~ 
Formosa, Philippines, Queensland and Polynesia. (Co~stal waters.) 
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1 17. Gazza minuta (Bloch) 
1797. Sconlber l1linuta Bloch, Syst. Ichth., Berlin, p. 110, pl. 429, fig. 2. (Malabar.) 

4, 87'0-128'0 mm. ,Kilingimedu, Karaikkal ; 1, 103'5 mm., Pondi
cherry; 2, 135'0 and 154'5 mm., Porto Novo; 1, 124·5 mm. , Sonaku
ppam, Cuddalore. 

Distribution.-Widespread in the Indo-West Pacific, ranging from 
the Red Sea and east Coast of Africa to Philippines, Formosa, Queens
land and Polynesia. (Coastal \\ aters.) 

Family 12. GERRIDAE 

118. Gerres filamentosus (Cuvier) 
1829. Gen'es jilamentoslIs Cuvier, Reglle Anilnal (ed. 2), Paris, 2, p. 188. (Vizaga

p~ltam.) 

1, ] 30'0 mm., Kilingimedu, Karaikkal; 1, 191'5 mm., Veerampatnam, 
Pondicherry-2, ca. 115'0 mm. each, Kudikadu backwaters, Cuddalore ; 
1, 200'0 mm., Tranquebar 

Distribution.-Widespread froln the Red Sea and east Coast of Africa 
to Philippines, Japan, Queensland and Melanesia. (Coastal and estuarine 
waters.) 

119. Gerres setifer (Hamilton) 
1822. Chanda seriler Hamilton, Fish. Ganges, Edinburgh, pp. 105, 370. (Ganges 

estuaries.) 

1, 85'0 mm., Tranquebar. 
Distribution.-Coasts of India, Ceylon, Burma, Malaya, Thailand 

and Hongkong. (Coastal and estuarine waters.) 

Family 13. SCIAENIDAE 

120. Johnius carutta (Bloch) 
1793. Johnills carutta Bloch, Naturg. ausland. Fische, Berlin, 7, p. 133, pI. 536. 

( Tranquebar.) 

3, 43-5 to 114'0 mm., Tranquebar (toplJtypes); I, 146'0 mm., Sona
kuppam, Cuddalore. 

Dislribution.-India, Ceylon, Malaya, Malay Archipelago, Thailand 
and South China. (Coastal waters). 

121_ Jobnius maculatus (Bloch & Schn.) 
1801. Johnills nlaculatus Bloch & Schneider, Syst. Ichth., Berlin, p. 75. (Tranquebar.) 

1, 148'0 mm., Keechankuppam, Nagapatnam; 5, 117·0-159'0 mm., 
Kilingimedu, Karaikkal. 

Distribution.-Coasts of India and Ceylon. (Coastal waters.) 

122. Otolithes ruber (Bloch & Schn.) 
1801. Johnills ruber Bloch & Schneider, Syst. Ichth., Berlin, p. 75, pI. 17. (Tran

quebar.) 

1~ 203'5 mm., Tranquebar (lopolype). 
Distribution.-East coasts of Africa, India, Ceylon and Malaya

Coastal waters.) 
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123. Otolithes argenteus Cuv. & Val. 
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1830. Otolithus argenteus Cuvier and Valenciennes, Hist. nat. Poiss., Paris,S, 
p. 62. (Batavia; Malabar; Malacca.) 

1, 129'0 mm., Kilingimedu, Karaikkal ; 3,200·0-238'0 mm., Sona
kuppam, Cuddalore. 

Distribution.-Widely distributed from the east coast of Africa to 
southern China, Philippines and ,Q~ensland. (Coastal and estuarine 
waters.) 

124. Pseudosciaena aneus (Bloch) 
1793. Johnius aneus Bloch, Naturg. ausland. Fische~ Berlin, 7, p. 135. (Malabar.) 
1, 234·0 mm., Proto Novo. 
Distribution.-Coasts of India, Ceylon and Andamans to South 

China, Malay Archipelago and Philippines. (Coastal waters and 
mouths of rivers.) 

125. Pseudosciaena diacanthus (Lacepede) 
1802. Lutjallus diacanthus Lacepooe, Hist. nat. Poiss., Paris, 4, pp. 195, 240 (Type

locality not given.) 

5, 90'0-193·0 mm., Keechankuppam, Nagapatnam ; 3, 230·0-300'0 
mm., Cuddalore. 

Distribution.-Coasts of India, Ceylon, Burma~ Malaya, Malay 
Archipelago, Thailand, South China anq Philippines. (Coastal and 
estuarine waters.) 

126. Pseudosciaena coibor (Hamilton) 

1822. Bola coibor Hamilton, Fish. Ganges, Edinburgh, pp. 78, 362. (Ganges River 
as far as Kanpur ; Jamna River to Agra.) 

1, 169'0 mm., Sunnambar R. at Nonankuppam, Pondicherry; 
248'0 mm., Tranquebar. 

Distribution.-Seas around India, Ceylon, Malaya, Malay Archi
pelago and A.ustralia. (Coastal waters and estuaries.) 

127. Pseudosciaena axillaris (Cuv. & Val.) 

1830. Corvina axillaris Cuvier and Valenciennes, Hist. nat. Po iss. , Paris,S, p. 
112. (Malabar.) 

1, 180·0 mm., Sonakuppam, Cuddalore. 
Distribution.-Coasts of India, Ceylon, Malay Archipelago, Thailand, 

South China, Philippines, Queenslands and Melanesia. (Coastal waters 
and mouth of rivers.) 

128. Sciaena dussumieri (Cuv. & Val.) 

1833. Ulnbrina dussumieri Cuvier & Valenciennes, Hisl. nat. Po iss. , Paris, 9, p. 
481. (Coromandel coasts.) 

2, 150'0 and 160-0 mm., Veerampatnam, Pondicherry; 1, 225·0 mm., 
Kilingimedu, Karaikkal; 1, 119'0 mm., Porto Novo. 

Distribution.-East coast of Africa, Madagascar, India, Ceylon, 
Malaya, Malay Archipelago, Indo-China, S. China, Formosa and Philip-
pines. (Coastal waters.) . 
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129. Sciaena macroptera (Bleeker) 
1853. Umbrina macroplerus Bleeker, Nat. Tijds. ned. Ind., Batavia, 4, p. 254 ... 

(Sumatra.) 

1, 203·0 mm., Tranquebar. 
Distribution.-Natal, India, Ceylon, and Malay Archipelago. (Coastal' 

waters.) 

Family 14. LETHRINIDAE 

130. Lethrinus nebulosus (F orskal) 
1775. Sciaena nebulosa ForskaI, Descr. Animal, Hauniae, pp. 12, 52. (Arabia.)· 

1, 265·0 mm., Sonakuppam, Cuddalore. 
Distribution.-Widespread from' the Red Sea and east coast of Africa 

to China, Philippines, Australia and Polynesia. (Coastal waters.) 

Family 15. MULLIDAE 

131. Upeneus ~ vittatus (F orskfH) 
1775. Mullus vitlatus ForskaI, Descr. Animal, Hauniae, pp. 10, 31. (Djedda, Red: 

Sea.) 

1, 68·0 mm., Sunnambar R. at Nonankuppam, Pondicherry; 1,. 
65·5 mm., Veerampatnam, Pondicherry ; 2, ca. 149·5 mm. each, Kilin-· 
gimedu, Karaikkal. 

Distribution.-Widespread in the Indo-West Pacific, ranging from' 
Red Sea and east coast of Africa to Japan, Philippines, Australia and. 
Polynesia. (Shallow coastal waters.) 

Family 16. KYPHOSIDAE 

132. Kyphosus cinerascens (F orskal) 
1775. Sciaena cineras ForskaJ, Descr. A nitnai. , Hauniae, pp. 12, 53. (Arabia.) 

1, 169·0 mm., Pondicherry. 
Distribution.-Widespread from Red Sea and east Coast of Africa 

to Japan, Australia and Malanesia. (Coastal waters.) 

Family 17. EPHIPPIDAE 

133. Ephippus orbis (Bloch) 
1787. Chaetodon orbis Bloch, Naturg. ausland. Fische, Berlin, 3, p. 81, pI. 202,. 

ig. 1. (East Indies.) 

1, 172'0 mm., Pondicherry. 
Distribution.-From the east coast of Africa to China, Formosa 

and the Philippines. (Coastal waters.) 

Family 18. DREPANIDAE 

134. Drepane punctata (Linnaeus) 
1758. Chaetodol1 punctatlls Linnaeus, Syst. Nat., (ed. 10,) London) Pt. 1, p. 273. 

(Asia.) 

1, 92'0 ·mm., Pondicherry ; 1, 85·5 rom., Kilingimedu, Karaikkal~ 

D;stribut;on.~Red Sea and east coast of Africa to Australia, Chin a, 
Philippines and Polynesia. (Coastal and est~arine waters.) 
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Family 19. SCATOPHAGIDAE 

135. Scatophagus argus (Linnaeus) 
1766. Chaetodon argus Linnaeus, Syst. Nat., (ed. 12), London, 1, p. 464. (India.») 

1, 200 mm., Poraiyar, Tranquebar; 2, 83'5 & 88'5 mm.,. 
Gadil21m R., Cuddalorc. 

Distribution.-Coasts of India, Ceylon, Burma, Malaya, Malay 
Archipelago, Thailand, China, Formosa, Philippines, Australia Melan
esia and P~!j'~e3ia. (Coastal waters, entering estuaries and fresh water 
of rivers and lakes.) 

Family 20. CICHLIDAE 

136. Etroplus maculatus (Bloch) 
1785, Chaetodon maculatus Bloch, Ichth. Hist. nat., Paris, pI. 427, fig. 2. (type

locality not given.) 

22, 41'0-71'5 mm., Usteri Tank; 4, 55'5 65'5 mm., Vellar R., Porto. 
Novo; 28, 14'0-39'5 mm., Ponnaiyar R., Cuddalore. 

Distribution.-Ceylon and Peninsular India. (Coastal fresh waters.), 

137. Etroplus suratensis (Bloch) 
1785. Chaetodon suratensis Bloch, Ichth. Hist. nat., Paris, pI. 217. (Surat.) 

2, 185'0 and 218'0 mm., Pondicherry. 
Distribution.-Ceylon, Peninsular India and Deccan. (Coastal fresh' 

and brackish waters.) 

Family 21. CEPOLIDAE 

138. Acanthocepola abbreviata (Cuv. & Val.) 
1835. Cepo/a abbreviata Cuvier & Valenciennes, Hist. nat. Po iss. , Paris, to, p. 

403. (Anjer Strait, near Java.) 

1, 176-5 mm., Porto Novo. 
Distribution.-Coasts of India, Malaya, Malay Archipelago, and:. 

Philippines. (Coastal waters.) 

Family 22. URANOSCOPIDAE 

139. Ichthyscopus lebeck (Bloch & Schn.) 
1801. Uranoscopus lebeck Bloch & Schneider, Sysl. Ichth., Berlin, p. 47. (Tran-· 

quebar.) 

1, 220'0 Inm., Porto Novo. 
Distribution.-Coasts of I ndia and Ceylon, Malay Archipelago,. 

Australia and Japan. (Coastal waters.) 

140. Uranoscopus guttatus Cuvier 

1829. Uranoscopus guttatus Cuvier, Hist. l1al. Poiss., Paris, 3, p. 305. (Pondicherry.), 

2, 103·0 and 128·0 mm., Porto Novo. 

Distribution.-India. (Coastal waters.) 
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Family 23. SIGANIDAE 

141. Siganus oramin (Bloch & Schn.) 

[VOL. 59 

1801. Anlphacanlhus gutfafus var. oramin Bloch & Scnneider, Syst. Ichth., Berlin, 
p. 207, pI. 48. (Tranquebar.) 

2, 169·0 mln. each, Kilingimedu, Karaikkal. 
Distribution.-Widespread in Indo-West Pacific, ranging from east 

·coast of Africa to Japan) Australia, Melanesia, Micronesia, and Poly
nesia. (Coastal waters.) 

Family 24. TRICHIURIDAE 

142. Trichiurus savala Cuvier 

1829. Trichiurus sal'ala Cuvier, Regne Animal (2 ed.), Paris, 11, p 219. 
1831. Trichiurus savala Cuvier, Hisl. nal. Poiss., Paris, 8, p. 251, pI. 224. (Pondi

-cherry ; China ; Malacca.) 

8, 300·0 to 460·0 mm., Veerampatnam, Pondicherry (topotypes) 
1, 390·0 Kilingimedu, Karaikkal. -

Distribution.--From India and Ceylon to Malaya, Malay Archi
pelago, Thailand, China, Japan, Philippines and Queensland. (Coastal 
waters and esturies.) 

Fan1ily 25. SCOMBRIDAE 

143. Rastrelliger kanagurta (Cuvier) 

1817, Scol11her kanagllrfa Cuvier. Regne Anitnal., Paris, 2, OPt 313, footnote. (Based· 
.on kanagurla Russel1, 1803, Fish CoronulIldel, 11 J p. 28, fig. 136, Vizagapatam.) 

3, 215·0-230·0 mm., Sonakuppam, Cuddalore; 1, 240·0mm., Veeram
patnam, Pondicherry; 2, 225·0 mm., & 230·0 mm., Tranquebar ; 
1, 90·0 mm., Kilingimedu, Karaikkal. 

Distribution.~Widespread in Indo-West Pacifi·c, ranging from Red 
Sea and east coast of Africa to Japan, Australia, Melanesia, Micronesia 
.and Polynesia. (Open sea and coastal waters.) 

Family 25. CIBIIDAE 

144. Scomberomorus commersoni (Lacepede) 

1800. Scolnber commerson Lacepede, Hist. nat. Poiss., Paris, 2, pp. 598, 600, pl. 
20, fig. 1. (Type-locality not given.) 

1, 360·0 mm., Tranquebar. 
Distribution.-Widespread in Indo-West Pacific, ranging from Red 

'Sea and east and south coast of Africa to Japan, Australia, Melanesia 
and Polynesia. (Coastal and brackish waters.) 

145. Scomberomorus guttatus (Bloch & Schn.) 

1801. Sco,nber guttatus Bloch & Schneider, Syst. [chIll., Berlin, p.23, fig. 5. (Tran
.(}ueber.) 

2, 340·5 mm., and 400-0 mm., Tranquebar (topotypes). 
Distribution.-From Persian Gulf through India, and Ceylon to 

Malaya, Malay Archipelago, Thailand, China, Formosa and Philippines. 
Open sea and coastal waters, entering rivers.) 
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Family 27. STROMATEIDAE 

146. Pampus chinensis (Euphrasen) 
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1788. Stronlateus chillensis Euphrasen, Kongl. Vete. A cad. Handl. Stockhobn, 
Stockholm, 9, p. 53. (Channel between Canton & Hong Kong along Chinese coast.) 

2, 205·0 mm. each Veerampatnam, Pondicherry. 
Distribution .-From India and Ceylon to Malaya, Malay Archi

pelago' Thailand, Indo-China and China. (Coastal waters.) 

147. Parastromateus niger (Bloch) 

1795. Sfronlateus n;ger Bloch, J.Vafurg. ausland. Fische, Berlin, 6, p. 93, pI. 422 
(Ma~aya.) 

1, 239·0 mm., Sattankudi, Tranquebar. 
Distribution.-Widespread from Persian Gulf and east coast of 

Africa to Japan and Philippines. (Coastal waters.) 

Family 28. ANABANTIDAE 

148. Anabas testudineus (Bloch) 

1792. Anabas leslud;neus Bloch, Naturg. ausland. Fische, Berlin, 6, p. 121, pI. 322. 
(East Indies.) 

8, 31·0-95·0 mm., Kakalnurnghe village, near Karaikkal ; 7, 19·0-
35·0 mm., ThannikoiI, Cuddalore. 

Distribution .-India, Ceylon, Burma, Malaya, Malay Archipelago, 
Thailand, Indo-China, South China and Philippines. (Rivers, lakes, 
ponds, marshes and ditches ; also estuaries. Both fresh and brackish 
waters.) 

Family 29. ELEOTRIDAB 

149. Eleotris fusca (Bloch & Schn.) 

1801. Poecilia [lisca Bloch & Schneider, Sysf. Ichth., Berlin, p. 453. (New Hebri
des.) 

6, 35·0-55·0 mm., Ponnaiyar R., Cuddalore. 
Distribution.-From the east coast of Africa to the Philippines, Guam 

and through Polynesia to the Marquesas (Brackish to fresh waters.) 

Family 30. GOBIIDAE 

150. Glossogobius giuris (Hamilton) 

1822. Gobius giuris Hamilton, Fish Ganges, Edinburgh, p. 51, pI. 33, fig. 15. 
Gangetic Provinces.) 

7, 35·0-144'0 mm., Ponnaiyar R., Cuddalore ; 223, 45·0-52·0 mm., 
Kudikadu backwaters, Cuddalore; 23, 30'0-52'5 mm., Madukkarai, 
Pondicherry ; 8, 27·5-44·0 mm., Gadilam R, Cuddalore ; 1, 99·0 rnm., 
Kakamurihe, Karaikkal ; 2, 43·5 mm., each, Kunjampetta, Cuddalore ; 
1, 145'0 mm., Sunnambar R., at Nonankuppam, Pondicherry ; 3, 70'0-
195'0 mm., Poraiyar, Tranquebar. 

Distribution.-From east coast of Africa to Australia and New Cale
donia, Philippines, China and Japan. (Fresh and salt waters.) 
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Family 31. PERIOPTHALMIDAE 

151. Boleopthalmus boddaerti . (Pallas) 

[VOL. 59, 

1770. Gobius boddaerti Pallas, Spicilegia, Berlin, 8, p. 11, pI. figs. 4-5. (Indian 
·Ocean.) 

7, 96'5-160'0 mm., Vellar R., Porto Novo; 2, 100'0& 13.3-0 mm., 
mouth of Arasalar R., Karaikkal ; 2, 112'0 & 149,0 mm., KunJampetta, 
'Cuddalore; 1,67'5 mm., Gadilam R., Cuddalore ; 38, 80'0-128'0 mm., 
'Tranq ue bar. 

Distribution : India, Malaya, Malay Archipelago and Thailand. 
(Salt and brackish waters, entering tidal rivers.) 

Family 32. SCORPAENIDAE 

152. Minous monodactylus (Bloch & Schn.) 
1801 Scorpaella 111OI1odactyia Bloch & Schneider Syst. lchth., Berlin, p. 194. 

{Type-loca1ity not given.) 

3, 103'5-1 16'0 mm., Sonakuppam, Cuddalore. 
Distribution.-Seas of India to China. (Coastal waters.) 

153. Sebastichthys strongia (Cuv. & Val.) 
1829. Scorpaena strol1gia Cuvier & Valenciennes, Hist. nat. Poiss.. Paris, 4, p. 

323. (Caroline Islands.) 

4, 68'5-116'5 mm., Porto Novo. 
Distribution.-From India and Ceylon to Polynesia and Ha\vaii. 

(Coastal waters.) 

Family 33. PLATYCEPHALIDAE 

154. Platycephalus indicus (Linnaeus) 
1758. Callionynuis indicus Linnaeus, Syst. Nat. (ed. 10), London, 1, p. 250. (Asia.) 

1, 96'0 mm., Kilingimedu, Karaikkal; 1, ca. 122,0 mm., Kudi-
kadu backwaters, Cuddalore. 

Distribution.-Widespread, ranging from Red Sea and east coast of 
Africa to Australia, Japan and Melanesia. (Coastal waters and estua. 
ries.) 

155. Platycephalus macracanthus (Bleeker) 
1869. Platycephalus macracanthus Bleeker, Akad. Wet. Amst?rdam Vers/ag., 

Amsterdam, 3 (2), p. 253. (Amboina.) 

1, 151'5 mm., Porto Novo. 

Distribution.-India to the MaJay Archipelago and Amboina. (Coastal 
waters.) 

156. Platycephalus scaber (Linnaeus) 
1758. Cotlus scaber Lil1naeus, Syst. Nat. (ed. 10), London, Pt. 1, p. 451. (East 

Indies.) 

2, 118-0 mm. and 161'0 mm., Porto Novo; 3: 220·0-22S·0mm., 
Kilingimedu, Karaikkal; 1, 205'0 tnm., Sonakupparn, Cuddalore. 

Distribution.-Seas of India to ~1alay Archipelago and Amboina. 
(Coastal waters.) 
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Order 15. PLEURONECTIFORMES 

Family 1. PSETTODIDAE 

157. Psettodes erumei (Bloch & Schn.) 
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1801. PleUI'Ollectes erumei Bloch & Schneider, Syst. Ichth., Berlin, p. 150. (Tran
cquebar.) 

1, 187'0 mm., Tranquebar (topotype). 
Distribution.-Widespread, from Red Sea and east coast of Africa 

to Australia, Philippines and Japan. (Coastal waters down to 50 
fathoms.) 

Family 2. BOTHIDAE 
158. Pseudorhombus javanicus (Bleeker) 

1853. Rhombus jav~nicus Bleeker, Nat. Tyds. ned. Illdie, Batavia, 4, p. 502. (Bata
·via.) 

1, 169'0 mm., Porto Novo. !. 

Distribution.-Widespread, frum east coast of India and Ceylon to 
Malaya, Malay Archipelago, Thailand, Indo-China, China and Philip
pines. (Coastal waters.) 

159. P~eudorhombus triocellatus (Bloch & Schn.) 
1801. Pleuronectes triocellatus Bloch & Schneider, Syst. lchth., Berlin, p. 145. 

(East Indian seas.) 

1, 118.5 mm., Pondicherry ; 2, 110.5 and 124.5 mm., Kilingimedu, 
Karaikkal ; 1, 123.0 mm., Keechamkuppam, Nagapatnam ; 1, 100 mm., 
Porto N'ovo. 

Distribution.-Widespread from east coast of India and Ceylon to 
Malay Archipelago and Polynesia. (Coastal waters.) 

Family 3. CVNOGLOSSIDAE 

160. Aesopia cornuta (Kaup) 
1858. Aesopia cornuta Kaup, Arch. Naturg., Berlin, 24, p. 98 (India). 

2, 104.5 and 128.5 mm., Pondicherry 
Distribution.-India and Ceylon. (Coastal waters.) 

161. Brachirus orientalis (Bloch & Schn.) 
1801. Pleuronectes orientalis Bloch & Schneider, Syst. Ichth., Berlin, p.157. 

(Tranquebar.) 

2, 110.0 and 121.5 mm., Vellar R., Porto Novo. 
Distribution.--From India and Ceylon to China and Australia. (Coastal 

waters.) 
162. Cynoglossus lida (Bleeker) 

1851. Plagusja !ida Bleeker, Nat. Tyds. ned. lndie, Batavia, 1, p. 413. (Bata .. 
via.) 

1, 127.0 mm., Tranquebar ; 1, 120.0 mm., Killingimedu, Karaikkal; 
2, 190.0 mm •. each, Sonakuppam, Cuddalore. 

Distribution.-From east coast of Africa to Malaya and Malay 
Archipelago. (Coastal shallow waters.) 
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163. Cyooglossus lingua (Hamilton) 

1822. Cynoglossus lingua Hamilton, Fish. Ganges, Edinburgh, pp. 32~ 
365. (Salt estuaries of Calcutta.) , 

1,77.5 mm., month of Arasalar R. Karaikkal ; 1, 161.5 mm., Tran
quebar. 

Distribution.-East coast of India and Ceylon, Malaya, Malay Archi
pelago and Thailand. (Coastal waters and estuaries.) 

164. Cynoglossus macrolepidotus (Bleeker) 

1850. Plagllsia macrolepidota Bleeker, Nat. Tyds. ned. Indie, Batavia, 1, p. 
415. (Batavia). 

1, 189.5 mm., Tranquebar ; 1, 210.0 mm., Pondicherry ; 2, ca. 340.() 
mm., each, Keechankuppam, Nagapatnam ; 2, 187.0 and 222.0 mm.,. 
Sonakuppam, Cuddalore ; 1, 227.5 mm., Veerampatnam, Pondicherry. 

Distribution.-From Persian Gulf, coasts of India and Ceylon to 
Philippines. (Coastal waters.) 

165. Synaptura commersoniana (Lacepede) 

1802. Pleuronectes c0l11mersonnii Lacepede, Hisl. nat. Poiss., Paris, 3, pI. 
12, fig. 2. (Mauritius.) 

1, 82.0 mm., Sonakuppanl, Cuddalore ; 1, 217.0 mm., Kilingimedu,. 
Karaikkal. 

Distribution.-India and Ceylon to Malaya and Malay Archipelago. 
(Coastal waters.) 

166. Zebrias quagga (Kaup) 

1858. Aesopia quagga Kaup, Arch. Naturg., 1, Berlin, p. 98. (Bombay.) 

1, 112.5 mm., Veerampatnam, Pondicherry. 
Distribution.-From Iran, India and Ceylon to Japan and Australia~ 

(Coastal waters.) 

Order 16. MASTACEMBELIFORMES 

Family 1. MASTACEMBELIDAE 

167. Macrognathus aculcatum (Bloch) 

1795. Ophidium aculeatllm Bloch, Naturg. ausland. Fische, Berlin, p1. 159» 
fig. 2. (Type-locality not given.) 

4, 124.0-150.0 mm., Usteri Tank ; 2~ 140.0 mm., each, Bahur 10 
miles north-west of Cuddalore; 1, 190.0 mm., Madakardipet, M~du
kkarai ; 2,120.0 and 169'0 mm., Madukkarai, Pondicherry. 

D!stribution.-Inc:Iia, Ceylo~, Burma, Malaya, Malay Archipelago~ 
ThaIland, Indo-China and ChIna. (Fresh and brackish waters.) 
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Order 17. ECHENEIFORMES 

Family 1. ECHENEIDAE 

168. Echeneis neucrates Linnaeus 
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1758. Echeneis neucrates Linnaeus, Syst. Nat., (ed. 10.) London, pt. 1, p. 
261. ("In Pelago Indico".) 

I, 600.0 mm., Pondicherry. 

Distribution.- In all warmer seas of the world. (On large sharks 
as host.) 

Order 18. TETRODONTIFORMES 

Family 1. TRIACANTHIDAE 

169. Triacanthus indicus Regan 
1903. Triacanthus indicliS Regan, Proc. zoo1. Soc. Lond., London, p. 184. 

(Based on Russell, 1803, lndian Fishes, p. 14~ pI. 21, coasts of 
India.) 

2, 119.5 lnm., and 200.0 mm., Tranquebar ; 1, 120.0 mm., Pondicherry; 
83.5 mm., Kilingimedu, Karaikkal. 

Distribution.- From India and Ceylon to Penang. (Coastal waters.) 

Family 2. TETRAODONTIDAE 

170. Arothron stellatus (Bloch and Schn.) 

1801. letroden Lagocephaius yare stellatus Bloch & Schneider· Syst- [chIn. 
Berlin, p. 503. (Mauritius.) 

1, 350.0 111m., Kee\,;hankuppalll, Nagapatnam; 1, 360.0 mm., Pondi ... 
cherry. 

Distributivn.- Widespread jll Indo-"Vest Pacific, ranging from East 
Africa to Australia and Polynesia. (Coastal waters.) 

171. Chelonodon fluviatilis (Hamilton) 

1822. Tetrodon f/uviatilis Hamilton, Fish, Ganges, Edinburgh, pp. 6, 362, 
pI. 30, fig. 1. (Lower Bengal.) 

2, about 110.0 mm. each, Sunnamber river at Nonankupram ; Pondi
cherry; 1, 118.0 mm., Tranquebar. 

Distribution.-From India and Ceylon to the Philippines. (Coastal 
waters entering rivers and la~oons.) 

172. Chelonodon patoca (Hamilton) 

1822. Tetrodon natoca Hamilton, Fish Ganges, Edinburgh, pp. 7, 362, pl. 
18, tig. 2. (Ganges estuaries.) 

2, 111.0 and 131.0 mm., Sonakuppam, Cuddalore; 1, 140.0 mm. j 

Tranquebar. 
Distribution.- Widespread in the Indo-West Pacific, rangIng from 

East Africa to the Philippines. (Coastal waters~ estuaries and lagoons.) 
7Z~I/61 14 
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173. Gastropbysus lunaris (Bloch and Schn.) 
1301. Tetrodon lunaris Bloch & Schneider, Syst. nat. Bloch., Berlin, p. 505. 

(Malabar.) 

1, 131.5 mm., porto Novo; 14, 70.0-152.0 mm., Ariyamkuppam, 
Pondicherry , 4, 100.0-181.5 mm., Kilingimedu, Karaikkal ; 1, 111.5 
mm .. Veerampatnam, Pondicherry ; 4, 102'2-167.0 mm., Tranquebar . 

. Distribution.-Widespread in Indo-West Pacific, ranging from East 
Africa to the Philippines. (Coastal waters.) 

174. Lago~epbalus inermis (Temm. & Schleg.) 
1847. Tetrodon inermis Temm. & Schleg,. Faun. Japon Poiss., Paris, p. 278, 

t. 122, fig. 2. (Japan.) 

2, ca. 110.0 mIn. each, Sunnambar R. at Nonankuppam, Pondicherry ; 
1, 118.0 mm., Tranquebar. 

Distribution.-Widespread in the Indo-West Pacific, ranging from east 
Africa to Japan. (Coastal waters,) 

175. Troquigener oblongus (Bloch) 

1786. Tetrodoll oblongus Bloch, Naturg. ausland. Fische, Berlin, 2, p. 6., pl. 
145, fig. 1. (East Indies.) 

2, 85.5 and 113.0 mm., Kilingimedu, Karaikkal; 1, 235.0 mm., 
Keechankuppam, Nagapatnam ; 1, 270.5 mm., Pondicherry. 

Distribution.-Widespread in Indo-West Pacific, ranging from East 
Africa to Japan. (Coastal waters.) 

IV -ZOOGEOGRAPHICAL REMARKS 

Of the 175 species of fishes in the collection under report, Chela clupe
oides (Bloch), C. laubuca (Ham.), Esomus barbatus (Jerdon), Rasbora 
dan icon ius (Ham.), Labeo calbasu (Ham.), L. boga (Ham.), L. kontius 
(Jerdon.), Puntius chola (Ham.), P. dorsalis (Jerdon), P . ./ilmaentosus 
(Val.), P. saran a (Ham.), Puntius (saran a) pinnauratus Day and P. sophore 
(Ham.) (Cyprinidae), Lepidocephalus thermalis (Val.) (Cobitidae), Mystus 
vittatus (Bloch) (Bagridae), Pseudeutropius atherinoides (Bloch) (Schil
beidae), Channa gachua (Ham.), C. leucopunctata (Sykes), C. punctata 
(Bloch) and C. striata (Bloch) of the family Channidae according to the 
classification of Myers (1938) may be considered as the "Primary Fresh
water Group" Because of their physiological intolerance to salt water, 
the migration of these fishes to Peninsular India had to be accomplished 
hy means of fresh water migration routes (Menon, 1955). Aplocheilus 
panchax (Ham.) (Cyprinodontidae), Xenentodon cancila (Ham.) (Belo
nidae), Ambassis ranga (Ham.) (Ambassidae), Etroplus maculatus (Bloch) 
and E. suratensis (Bloch) (Cichlidae), Anabas testudineus (Bloch) (Ana
bantidae), Eleotris Jusca (Bloch and Schn.) (Eleotridae), Glossogobius 
giur;s (Ham.) (Gobiidae) and Macrognathus aculeatum (Bloch) (Masta
eembelidae) may be considered "Secondary" rather than "Primary" 
fresh water fishes. These fishes have a fairly well- developed salt tolerance 
and may have been able to colonise Peninsular India by crossing salt water 
barriers. Leaving out the "Primary" and "Secondary" fresh water 
fishes, the rest are either marine shore fishes or euryhclline fishes which 
are adapted to considerable variations in salinity. 'The euryhaline fishes 



1961.] A. G. K. MENON: Fishes/roln CoronlandeI coast 403 

show a marine type of distribution similar to those of the shore fishes, 
and they are, therefore, considred here ,ilong with the shore fishes for the 
purpose of the zoogeographical discussion. . 

The range of each species in the collection has been carefully investigat
ed and analysed in order to give some idea of the zoogeographical 
affinities of this fauna. Of the 146 species of shore fishes in the collec
tion, Galeoeerdo euvieri (Le Sueur), MugU eephalusLinnaeus and Echeneis 
neucrates Linnaeus, forming 2.0 per cent, are circumtropical in distri
bution. Two species, Rachycentron canadus Linnaeus and Caranx 
earangus (Bloch), forming 1.4 per cent, are also widespread in aU warm 
seas of the world except the west coast of America. Taehysurus jella 
Day, Anguilla hieolar McClell., Bascanicthys deraniyaga/ai Menon, 
Doryichthys Sp. Oryzias melastigma (McClell.), Doryichthys cunealus 
(Ham.), Johnius maeulatus Bloch and Schn. Uranoscopus guttatus 
Cuvier, and AesJpia eornuta (K'iup), 9 sp~cies, or 6.2 p.!r cent, are 
endemic to -the Indian area. Fourteen species, or 9.6 per cent, are dis
tributed throughout the Indo-West Pacific region, ranging from the East 
African area to the Polynesian, including the Japanese and the North 
Australian areas., Sixty-five species, or 44.5 per cent, art! spread from the 
East African area (Red Sea, Arabia, South Africa or Seychelles) to the 
Malay area including the Japanese or the North Australian or the Poly
nesian or in the case of a few species, more than one area of the east. 

"Twenty-four species, or 16.4 per cent, are common to the Indian and the 
Malay areas including one or more areas ( (Japanese, N. Australian or 
Polynesian) of the east. Twenty-nine species, or 19.9 per cent, are found 
in the Indian and the Malay areas only. Thus, it will be seen that ex-

"eluding the endemic forms t here is not a single species which is not found 
in the Malay area, i.e4, about 94.0 per cent of the species of shore fishes 
in the collection are also found in the Malay area. 

The Malay area, with the world's greatest Archipelago containing 
large areas with a depth of less than 200 m., is the richest in animal life, 
no region in the world being so rich in species (Ekman, 1953). The 
present study indicates that the Malay area is the centr~ and focus of 
evolution of the marine shore fish fauna of the Indo-West Pacific region 
and India undoubtedly derived its shore fish fauna from this centre of 
-distribution. 

V-SUMMARY 

The Coromandel Coast, including Pondicherry and Karaikkal areas, 
was surveyed during 1956-58 and a systematic account of the fish collec
tions is given. In all 175 species of fish are listed inclll:ding two recently 
described species. Topotype spe~imen~ of 1.5 species are present i.n the 
collections. A brief zoogeographIcal dISCUSSIon of the shore fishes In the 
collection is also included in the paper. 
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PLATE 33 

Map of the Corolnandel Coast, including Pondicherry and Karaikkal 
areas, showing the localities where fishes were collected .. 
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I - INTRODUCTION 

In a previous paper by us (Misra and Menon, 1958) the distributional 
pattern of the Elasmobranchs and Chimaeras of the Indian region with 
particular reference to the mean annual isotherms was indicated. The 
present paper is a similar study regarding the distribution of the fishes 
of the Orders Clupeiformes, Bathyclupeiformes, Galaxiifonnes, Sco
peliformes and Ateleopiformes of the Indian region in relation to the 
mean annual isotherms of 6°, 12° and 200 e. 

In the Check-List of these orders by Misra (1947), 171 species were 
listed from within the limits of the Indian region, i.e., on the west, the 
Gulf of Oman and then from Ras-el-Haad southwards along Long. 
60oE.; on the south, from Lat. lOS., where it meets Long. 600 E., 
eastwards to. the coast of Sumatra ; on the East, the coast of Burma. 

[ 405 ] 
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In addition to these, 4 more species, viz., Sardinelfa pel/orata (Cantor), 
Pel/ona hoevenii Blkr., Platytroctogen mirus Lloyd and Chirocentrus 
nudus Swns., have been added in this paper at the same time relegating 
two species, Notopterus osmani Rahimullah and Das and Stomias vafdi
viae Br. to the synonymy of Notopterus notopterus (Pallas) and Stomias 
ajfinis Gthr. respectively. Thus the total number of species dealt with 
here is 173 (including 4 subspecies), consisting of 85 littoral, 3 land
locked and exotic, and 85 bathypelagic species. 

The mean annual isotherms of 6°, 12° and 30°C. are shown by 
dotted lines in the accompanying map (Plate 34). The limits of these 
three isotherms were defined in the previous paper (Misra and Menon, 
1958, p. 73) ; and in the classified list of the 173 species given in the end 
are shown their mean annual isotherms, latitudinal and longitudinal 
ranges, vertical ranges, distribution, habitat or depths in metres and 
bottom temperatures wherever available. 

We are grateful to Dr. M. L. Roonwal, Director, Zoological Survey 
of India, for all the library and laboratory facilities offered and for 
going through the manuscript. 

II - DISTRIBUTION OF SPECIES 

A detailed and specific study of the distributional ranges of the fishes 
in relation, to the three isotherms reveals the following:-

1. Littoi'al or sen1ipelagic, land-locked and bathypelagic species. -Out 
of the total 173 species, 85 are littoral, 3 exotic and land-locked, and 85 
bathypelagic. All the littoral or semipelagic species are in the 20°C. 
isotherm. Out of 85 bathypelagic species, 52 are in 20°C. and 21 in. 
both 20° and 12°C. isotherms. Of the relnaining 12 species, one species, 
Nansenia graenlandicus (Reinhardt) is restricted to 20°C. isotherm and 
beyond 6°C. isotherm in the Arctic zone; five species, viz., Mycto
phum coccoi (Cocco), Malacosteus niger Ayres, Argyropelecus hemigym
nus Cocco, Argyropeletus aculeatus V and Sternoptyx diaphana Herm. 
are distributed in 20°, 12° and 6°C. isotherms, while two species, Cyclo-
thone acclinidens Garman and Idiacanthus fasciola- Ptrs. have been 
recorded in 20° and 12°C. isotherms and beyond 6°C. isotherm in 
the Antarctic zone; two species, Cyclothone signata signata 
Garman and Al'gyropelecus olje/'si (C.) are distributed in 20°,12° and 
6°C, isotherms and beyond 6°C .. isotherm in the Arctic zone ; Argyro-
pelecus sladeni Regan is restricted to 20°C. isotherm and beyond 6°C. 
in the Antarctic zone, while Cyclothone microdon rnicrodon Gthr. is 
remarkable in having been recorded from 20°, 12° and 6°C. isotherms 
and beyond 6°e. both in the Arctic and Antarctic zones. The 3 land
locked species are exotic and freshwater, viz., Salrno gairdnerii gairdnerii 
Richardson, Sarmo levenensis Walker and Sa/mo trutta/ario L. These 
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have, since a long time, been introduced into the cold climates of the 
~'Indian region" and are known to breed successfully subject to snow
fall, at altitudes ranging from 8000-9000 ft. above the ~ea level and never 
helow it. 

2 .. Endemic species. -Out of the total 170 littoral and bathypelagic 
-speCIes, 33 are endemic to the "Indian region~', the rest 137 occurring 
beyond the "Indian region". AU the endemic species are in the 20°C. 
isotherm. Of the 33 endemic species, 16 are littoral, viz., Ehirava flu vi· 
.atili$ Deraniyagala, Stolephol'us malabaricus (Day), Gudusia variegata 
(Day), llisha leschenaulti (V.), llisha motius (Ham.), llisha sladeni (V.), 
·Gonialosa .mann-zina (Hanl.), Gonialosa modestus (Day), Setipinna phasa 
{Ham.), Coilia cantoris Blkr., Coilia quadragesimalis V., Coilia ramearati 
(Ham.), Thrissocles annandalei (Chaudhuri), 111rissocles kelnpi (Chaudhuri) 
Thrissocles rambhae (Chaudhuri) and Galaxias indicusDay. The remain
ing 17 of the endemic species are bathypelagic, or abyssal having be.en 
.recorded from depths ranging between 272-2395 metres with bottom 
temperatures varying from 11.1 ° to 2.3°Co They are Alepocep/1alus 
edentulus Alc., Alepocephalus longiceps Lloyd, Alepocep/7alus macrops 
Lloyd, Narcetes erimelas Ale., Xenodermichthys squalnilaterus Alc . ., 
Leptoderma afjinis Alc., Tauredophidium hextii Ale., Plat)'troctogen 
mirus Lloyd, Aulostomatomorpha phosp/1erops Alc., Triplophos Jzemingi 
(IVfc Ardle), Bathyclupea hoskynii Ale., Harpodon squamosus Alc., 
Scopelarchus guentheri Alc., Bathypterois (Bathypterois) atricolor Alc., 
iJathyp.terois (Helnipterois) guentheri Ale., Myctophum indicus Day 
and Lampanyctus pyrsobolus (Alc.). 

3. Species extending beyond the "Indian region".-Out of the 137 species 
,distributed beyond the "Indian region", 68 are bathypelagic or abyssal 
and 69 littoral. In the 69 littoral species, 10 species, viz., M acrura ilisha 
(Ham.), Gudusia chapra (Ham.), Corica soborna (Ham.), Ilisha filigera 
(V.), Raconda russelliana Gray, Setipinna breviceps (Cantor), Coilia 
reynald; V., Thrissocles purava (HaIn.), Xenengraulis spinidens J. and S. and 

-Saurida longin1al1us Norman, are restricted to the north of Equator, 
their range of distribution being OO-35°N., 48°-1 42°E., while the re
maining 59 species extend their range both to north and south of Equator, 
Out of the remaining 59 species, 16 species, viz., Elops saUrus L., Megalops 
cyprinoides (Brouss.), Albula vUlpes (L.), Harengula vittata (V.), 
Sardinella jussieu Lac., Sardinella melanura (C.), Sardinella 
pelforata (Cantor), Sardinella sinn (Walbaum), Kowala coval (C.), Clupa 
nodon punctatus (Schgl.), Anchoviella indica (v. Hass.), Thrissocles haelan1a 
(Forsk.), Chanos chanos (Forsk.), Saurida gracilis (Q. and G.), Saul'ida 
japonicus (Houttuyn) and Trachinocephalus l11yOps (Schn.), are re-
markably cosmopolitan extending from the east eoast of Africa eastwa~ds 
through the Indo-Pacific to the islands of Polynesia beyond 180oE., wIth 
a distributional range 35°N.-35°S., 18°E.-149°W. Of the remaining 
43 littoral species, 12 species, viz., Sardinella dayi Regan, Hal'engula 
ovalis (Bennett), Hi/sa kelee (C.), Pellona ditchela V., Ne111alalosa nasus 
(B 1.), Anchoviella COYJ'l111erSOn i Lac., Thrissocles nlalabaricus (B ~ .), Thris
socles setirostris (Brouss.), Chirorentl'us dorab (Forsk.), Clllrocenfrus 
nudus SWns., Saurida tumbil (Bl.), and Synodus indi~s (Day) occur 200S. 

16A 
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or below 200 S., but do not extend eastwards beyond 1800 E., thus showing 
a distributional range 35°N.-33°S., 27°-1800 E. Out of the remaining 
31 littoral species, four species, viz., Dussumieria hasse/Iii Blkr., Ancho .. 
vielfa heterolobus (Rupp.), Thrissocles hamiltoni (Gray) and Thrissoeles 
mystax (Schn.), restrict their range between 13°S. and 18°S. of the Equator, 
with the distributional range 35°N.-18°S., 39°-1800E. The remaining 
27 littoral species, viz., Dussumieria acu fa V., Sardinella albella (V.)~ 
Sardinella cfupeioides (Blkr.), Sardinella jimbliata (V.), Sardinella longi
ceps V., Sardinella sindensis (Day.), Hi/sa sinensis (L.), l/isha brachysoma 
(Blkr.), llisha elongata (Benn.), llisha indica (Swns.), llisha kampani 
(Web. de .Bfrt.), I/isha melastoma (C.), Ilisha novacula (V.), Opisthopterus. 
tardoore (C.), Clupanodon thrissa (L.), Anodontostol11a chacunda (Ham.), 
Setipinna taty (V.), Coilia borneensis (Blkr.), eoilia dussumieri (V.), 
Anchoviella tri (Blkr.), Thrissocles dussumieri (V.), Pellona hoevenii 
Blkr., Thrissoeles kamn1alensis (Blkr.), Thrisso~les valenciennesi (Blkr.)~ 
Notopterus chitala (Ham.), Notopterus notopterus (pallas) and Harpodon 
nehereus (Ham.), extend their distribution between 2°S. and 10:)S. of the 
Equator, not occurring beyond 150"E., within the range 35°N.-·7°S., 
38°--1400E. 

4 .. Deep-sea species restricted to the Indo-Pacific region.-Out of the 
non-endemic bathypelagic species, 22 species, viz., A/epocephalus bie%r 
Alc., Alepocephalus blanfordi Ale., Alepoeephalus microlepis Lloydt 

Bathytroctes l1licrolepis Gthr., Bathytroetes squamosus Alc., Narcetes 
affinis Lloyd, Xenodernlichthys guentheri Alc., Xenodermichthys nudus 
(Br.), Xenodernlichthys lividis Br., Yarrella eorythaeolunl (Ale.), Stomias 
nebulosus Ale., Chauliodus palnn1elas Alc., Saurida undosquamis Rich., 
Evernlanella atratus (Alc.), Melanostomias valdiviae Br., Bathypterois 
(Bathypterois) insularum Alc., Myctophum .fibulatuln G. and C., Mycto
phunl pterotus Ale., Lampanyctus macropterum Br., Diaphus caeruleus 
(Klunz.), Scopelengys tristis Alc. and Ateleopus indicus (Wood-Mason 
and Alc.) have been recorded only from the Indo-Pacific region from the 
Cape of Good Hope to the western coasts of Central America within 
the distributional range 35°N.-35°S., 18°E.-800W., at depths varying 
from 343-3931 m., in bottom temperatures 13.3° to 2.1°C. Out of these 
species 6 species, viz., Alepocephalus microlepis Lloyd, Xenodermiehthys 
guentheri Alc., Narcetes affinis Lloyd, Melanostonlias valdiviae Br.~ 
Myctophum fibulatunl G. and C. and Seopelengys tristis Ale., are res
tricted to the north of the Equator, their 'range of distribution being 
OO-23°N., 53°E.-80oW., at depths varying from 343-3279m., in 
bottom temperatures 17.20° to 2.1°C. Of the remaining 16 Indo-
Pacific species, Xenodermichthys lividls (Br.), and Xenodermichthys 
nudus (Br .), have been recorded only from within the range 0031'-0039'S., 
98°-101°E., in depths 750-903m., just below south of the Equator, 
while 5 species, viz., Yarrella corytha~olum (Ale.), Saurida undosquaJnis 
Rich., Bathypterois insularum Ale., Myctophum pterotus Ale., and Diaphus 
caeruleus (Klunz.) extend their range beyond 28° south of the Equator, 
in depths varying from 457-2084m. and temperatures 13.3° to 3.18°C; 
and 9 species, viz., Alepocephalus blanfordi Ale., AlepoLephalus bieolor 
Ale., Bathytroctes marcrolepis Gthr., Balhytroctes squamosus Ale., 
Stol11ias nebulosus Ale., Chauliodus pammelas Alc., La111panyctus nlacro
petrUlrl Br., Evermanella atralus Ale. and .Ateleopus indicur:; (Wood
Mason and Alcock) restrict their range between 2°·--10t) south of the 
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Equator in depths varying fr01TI 430-1650 m. and bottoln temperatures 
12.120 to 2.2°C. 

5 .. Deep-sea species COl1l/nOn to the Indo-Pacific and Atlantic.-Nine 
:specIes, viz., Vinciguerria nimbarius J. W., Bathytroctes microlepis Gthr.
Platytroetes apus Gthr., Photoston'zias guerni Collet, Astronesthes marh, 
tensii Klunz., Bathylychnus cyaneus Br., Melanostomias melanops Br.~ 
LtJlnpanycfus gemnlijer G. and B., and Diaphus garmani GiJbert, occur 
north of the Equator both in the Indo-Pacific and Atlantic Oceans, 
their range in the Indian Ocean being 4°-24°N., 39°-94c E., and in the 
Athlntic 0~-39°N-., 7:J-13°"T. 

Four species, viz., Gonost01Jla elongatum Gthr., Polyipnus spinosus 
'Gthr., Lanlpanyctus longipes Br., and Neoscope/us maerolepidotus Johnson 
have been recorded north and south of the Equator in the Indo-Pacific 
region and north of the Equator in the Atlantic Ocean within'the ranges 
33°N.-35.:lS., 18°E.-178°W. and OO-41°N., 7°E.-80oW respectively; 
,one speci~s, Chlorophthalmus agassizi Bonap. has been recorded north 
and soutll of the Indo-Pacific and the Mediterranean with the distribu
tional range 20oN.-35°S., 18°E.-155°W and 38°13'N., ls o 13'E. 
re5pectively. 

One species, Diaphus splendidunt (Br.) shows a distributional range 
35°N.--200S., 42°-135°E. north and south of Equator in the Indo
Pacific and 3°_9 0 S., 7°_9°E. south of the Equator in the Atlantic. 

One species Stomias affinis Gthr., has been found north of the Equator 
in the Indo-Pacific and north and south of the Equator in the Atlantic 
within the range pO-15::>N., 41°-98 cE. and 30oN.-5°S., 11°E.-87°W. 
-respectively. 

One species Lan1panycttls n1icropteunt (Alc.) presents a distributional 
range 0°_60 S., 58°-99°E. in the Indo-Pacific occurring only to the 
·south of the Equator and 3°N.-9°S., 7°E.-9°W in the Atlantic occurr
ing both to the south and north of the Equator. 

Of the ren1aining 29 species, 14 species, viz., Bathytroctes rostratus 
'Gthr., eyelothone microdon pal/ida Br., Cyelothone obseura Br., Valen
·elenellus stellatus Garman, eyelothone signata alba Br., Vinciguerria 
lucetius Garman, Argyropelecus affinis Garman. Astronesthes indicus 
Br., Myctophum laternatum Garman, Myctophunl reinhardti (Lutken), 
Myctophum spinosus (Steind.), Myctophu111 valdiviae Br., Diaphus dUlnerili 
·(Blkr.) and Diaphus lutkeni Br. occur both to the south and north of 
the Equator in the Indo-Pacific as well as in the Atlantic, their range 
-of distribution respectively, being 34°N.-40oS., lsoE.--74°W .. and 
44°N.-37°S., 16°E.-87W., three species, viz., Chauliodus sloan; Schn. 
Lestidium (Bathysudis) speciosus Bellotti and Diaphus raftnes quei Cocco. 
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occur both to the south and north of the Equator in the Indo-Pacific ~ 
and the Atlantic within the ranges 35cN.-29°S ... 300E.-1400W and 
37:)N.-40"S., 16cE.-87°W respectively, and also in the Mediterranean:. 
36°-38N., 14°~15°E. 

Out of the remaining 12 species, Nasenai graenlandicus (Reinhard) 
has been recorded from north and south of the Equator in the Indian 
Ocean and north of the Equator in the Atlantic sector of the Arctic 
Ocean within the ranges 4°N.-29°S., 30:)-73°E·. and 72 J N., 400W., 
respectively; Cyc/athone accilinidens Garman has been recorded from 
north and south of the Equator in the Indian Ocean and Atlantic and 
also from the Atlantic sector of the Antractic within the ranges 24°N-
26°S., 41°-97°E, 37°N.-28°S., 9°E.-21°W and 56°31 S., 14°29/E. 
respectively; Cyclothone n'zicrodon.microdon Gthr., has been recorded 
from north and south of the Equator both in the Indo-Pacific and the 
Atlantic, from the Atlantic sector of the Arctic in the ranges 11°N.-· 
SooS., lsoE.-900W., 40oN.-500S., lsoE-SSoW., 65°-67°N., 30°_ 
58°W., 53°-62°S., 95°E.-S7°W., respectively; Cyclothone signata· 
signata Garman has been recorded from the north and south of Equator 
both in the Indian and Atlantic Oceans and also from the Atlantic sector, 
of the Arctic Ocean within the ranges 13°N.--300S., 4so-97°E.k 31°N.-
37°S., 18°E.-21cW., 61 0 21'N., So041'W., respectively; Sternoptyx dia
phana Garm. has been recorded from north and south of the Equator-
both in the Indo-Pacific and Atlantic and also from the subarctic sector 
of the Atlantic in the ranges 35°N.-47°S., 18°E.--115°W., 46°N.-
35°S., 16°E.-87°W., and 46°N., 56°W., respectively, Argyropelecus 
aculeatus V has been recorded north and south of the Equator both in
the Indian Ocean and Atlantic Oceans and also from the coast of Nor .. 
way in the subarctic sector of the Atlantic within the ragnes of 200N.-
32°S., 39°-99°E .. 32°N.-35°~. 16°E-87°W.,and looE.,700N, respectively 
Argyropelecus helnigymnus Cocco has been recorded north and south 
of the Equator both in the Indian and Atlantic Oceans and also from the
Mediterranean and the subarctic sector of the Atlantic in ranges 12°N.-
300S., 51 o-97°E.~ 39cN.-35cS.,27°- 87°W .. 3soN .. 15c E. and 60o-64cN., 
1°-7°W.,-respecti~ely ; Argyropelecus o/fors!i (C.) has been f(cordcd 
north and south of the Equator both in the Indian and Atlantic Oceans 
from the subarctic sector of the Atlantic and also from the Arctic Ocean 
within the ranges 9c N.-35°S., 18°E.-79°W., 63°N.-3°S., 7°E.-74°W. 
and 71 oN., 25°E.~ respectively; A rgynopelecus sladeni Regan has be e n' 
recorded from north and south of the Equator both in the Indian and 
Atlantic Oceans and also from the Atlantic sector of the An tarctic within 
the ranges 12°N.-5°S.! 41°-65°E., 12°N.-12c S· t 11 cE-20c W and 
61°25'30oS., 53"46W., respectively; Malacostells niger Ayres has been 
recorded north and south of the Equator both in the Indian and Atlantic 
Oceans and also from the subarctic sector of the Atlantic within the 
ranges 13°N.-IooS.,~·6°-97°E., L1·2°N-33c S' 5 15°E.~ 700N., respectively; 
Idiacanthus fasciola Ptrs. has been recorded from north and south 
of the Equatur in the Indian and Atlantic Oceans and the subantarctic· 
sector of the Atlantic within the ranges 7°N·.-5c S., 48°-85°£., 400N._ 
36°S., 17°E.--80c W., and 55e S.-56°S./ 14°--16°E ... respectiYely ; Myclo
phuln cocco; Cocco has been recorded from north and south of the 
Equator both in the Indo-Pacific arid Atlantic from the subarctic sector 
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of!he Atlantic an4 also from the Mediterranean within the ranges 34°N.-
39 S., ].8°E.-71°W., 46°N.-38°S., 2°E.-70oW and 37°35'N., 14°10'E., 
respectIvely. 

6 .. Vertical di~tri~ution of th~ species.-Littoral or semilpelagic species 
occur In waters wIthIn the ContInental shelf in depths less than 200 metres 
Bathypelagic species .inhabit waters beyond the Continental shelf in 
depths below 200 metres. Abyssal species occur in waters beyond the 
Continental slope in depths below 2000 metres. Out of the total 85 
bathypelagic species 35 have been recorded both from the bathypelagic 
and abyssal zones, 2 from the abyssal zone and 48 from the bathypelagic 
200-2000 m, The ba thypelagic species are, thus, found to have a 
wide vertical range being capable of migrating upwards and downwards. 

III-CONCLUSIONS 

In the total 173 species of fishes of the Orders Clupeifonnes, Bathy
clupeiformes, Galaxiiformes, Scopeliformes and Ateleopiformes of the 
"Indian regions" 85 are littoral or semipelagic 3 land-locked and exotic. 
and 85 are bathypelagic or abyssal. The Order Clupeifonnes consists 
of 76 littoral, 3 exotic and land-locked and 53 bathypelagic species. 
The Orders Bathyclupeiformes and Galaxiiformes are represented by 
a single species in each, of which the former is bathypelagic and the 
latter littoral. In the Order Scopeliformes 7 species are littoral and 29 
bathypelagic or abyssal. The Order Ateleopiformes is repersented by 
a single bathypelagic species. In other words, out of the total!73 species 
dealt with here, 133 belong to the Order Clupeifonnes, 57 to the Order 
Scopeliformes and one each of the Orders Bathyclupeiformes, Galaxii
formes and Ateleopiformes. Thus the Order Clupeiformes and Scopeli
formes together consist of 170 species, -out of which 83 are bathypelagic 
and 87 littoral. Of the 83 bathypelagic species 16 are endeluic to the 
"Indian region", while 67 species have been recorded from the Indo· 
Pacific, Atlantic, Arctic and Antarctic regions. Out of the 87littoral 
species 3 are exo.tic, 16 are ende~ic and the r~maining 6~ species have a 
restricted range In the Indo-PacIfic and tropolcal AtlantIc. Bathyclupea 
hoskynii Alc., the single species representing the Order Bathyclupei
formes and Galaxias indicus Day, the single representative of the Order 
Galaxiiformes are confined to the Bay of Bengal, and the littoral district 
of Madras, W Bengal and E. Pakistan respectively, while the sole .species 
Ateleopus indicus Wood-Mason and Alcock, of the Order Ateleoplformes 
has been recorded only from the Arabian Sea, Bay of Bengal and the 
Philippine ~eas. 

While the bathypelagic species are not affectt:d by such l,hysiLal 
barriers as the isotherms and a few of the.rrl ex tend their distribution in 
all the five oceans, the littoral species evince a distributional pattern 
quite characteristic of them, by not penetrating into the cold water~ 
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of the Atlantic west of the Cape of Good Hope. The littoral and seLni
pelagic species of the "Indian region" extend their range from the Red 
Sea and the eaS"l coast of Africa, through the Indo-Pacific eastwards 
even as far as to the east coast of tropical North and South Alnerica, 
but their range to\vards the west is restricted beyond the west of the 
Cape of Good Hope. This is due to the fact that the 12°C isotherm 
(Plate 34) bvrdering the south-west coast of Africa beyond west of the 
Cape of Good Hope and extending upto 22°S. latitude, serves as a physical 
barrier for the free intenningling of the fishes of the Atlantic with those 
of the Indian region. However, it is probable that some of the species 
o~curring in 20:)C isotherm Inay often extend their range to 12°C iso
therm in the Mediterranean and teLnperate Atlantic as and when 
surface temperature conditions there become favourable during the 
summer months of'the year. 

An10ng the 16 littoral, semipelagic species extending their range 
eastwards beyond 180oE., Alhula vulpes (L.), with its type-locality in 

TEXT-FIG. l.-l\fap showing land" distribution in the Eocene. (After Norman). 

the Bahama Is., Atlantic, is singular in its occurrence in the Indo-Pacific 
region. The occurrence of some Mediterranean and tropical Atlantic 
species in the Indo-Pacific and some Indo-Pacific species in the tropical 
Atlantic and the Mediterranean may be explained (GUnther, 1880 

; Alcock, 
1899 ; Norman, 1931) by the configuration of the Land masses during 
the Eocene period when the Mediterranean sea extended eastwards and 
opened into the Indian Ocean, and the isthmus of Panama was submerged 
under sea and the Atlantic and Pacific Oceans were continuous (Text
fig. 1), thus making it possible for an intermingling of the species. Smith 
(1953) has suggested that species common to the Indo-Pacific and the 
tropical Atlantic and the Mediterranean may be "relics of inter
mingling, for not very long ago in geological time conditions were different 
and there was almost certainly a warm water connection between the 
Indian and Atlantic Oceans" Besides, the recent and artificially 
constructed Panama and Suez canals may have to some extent served 
as a connecting passage for a free dispersal of species in certain cases. 
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IV-SYSTEMATIC LIST* OF THE FISHES SHOWING THE LATI1UDINAt 
AND LONGITUDINAL RANGES, HABITAT OR DEPTHS IN METRES AND 
DISTRIBUTION 

Range 
Species in latitudes 

and longitudes 

Series Pisces 
Class Teleostomi 

Subclass Actinopterygii 
Order Clupeiformes 

(Isospondyli, 
Malacopterygii S. Str., 

Thrissomorphi). 
Suborder Clupeoidei 

Superfamily Elopoidae 
Family Elopidae 

Family ELOPIDAE 

I. Elops saurus L. 

Range 
of depth 

in metres. 
Distribution 

In 20°C. isotherm 35C N.-35°S., Littoral; euryha- Red Sea, Arabia, east and 
18°E.-155c W. line. south coasts of Africa, 

Family MEGAlOPlDAE 

2. Negalops cyprilloides (Brouss.)

In 20°C. isotherm 

Superfamily Albuloidae 

Family ALBULJDt\E 

3. A/bula vu/pes L. 

In 20°C. isotherm 

Superfamily Clupeoidae 

Family CLUPEIDAE 

Subfamily Dussumieriini 

4. Dusslimieria aClita V. 

In 20°C. isotherm 

35°N.-34C S., 
26cE.-170cW. 

Do. 

Do. 

Cape of Good Hope, 
Madagascar, Mauritiu s 
Pakistan, India, Ceylon, 
Malay Peninsula, Indo
nesia, Philippines, China, 
Kores, Japan, New South 
Wales, Hawaii. 

East and south coasts of 
Africa, Natal, Zanzibar, 
Madagascar, Mauritius, 
India, Pakistan, Ceylon, 
Burma, Malay Peninsula, 
I ndonesia, Siam, Phili
ppines, China, Formosa, 
Fusan, Queensland, Mela
nesia, Micronesia, Poly
nesia, Tahiti. 

Red Se?.. Natal, South 
Afli.;:a, 2anzibar, Mauri
tius, India, Ceylon, 
Pakistan, Malay Penin
sula, Indonesia, Cochin, 
China, Philippines, Korea, 
Japan, Queensland, New 
South Wales, Melanesia, 
Micronesia Polynesia, 
Hawaii, Brazil, Antilles. 

South Arabia, Pakistan, 
India, Ceylon, Malay 
Peninsula, Singapore, 
Indonesia, Siam, China, 
Philippines, Melanesia. 

• Certain nomenclatorial errors and omIssIons occurring in the "Check List of the Fishes of India, 
Burma and Ceylon II. Clupeiformes, Bathyc1upeiformes, Galaxiiformes, Scopeliformes and AteleopJ
formes", Rec. India ~'ll1s., 45, pp. 377-431 (1947), have been rectified. 
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Species 

5. Dlissumieria hasse/Iii Blkr. 

In 20°C. isotherm 

6. Ehirava /lu)'iatilis Deraniya~ala 

In 20°C. isotherm 

7. Stoleplzorus ma/abaricus (Day) 

Subfamily Clupeini 

8, Harengula Olllllis (Bennett) 
= [Harengula :mnclata (Rupp.)] 

In 20°C. isotherm 

9. Harengula vittata (V.) 
In 20c C. isotherm 

10. Sardillella a/bella (V.) 

In 20°C. isotherm 

11. Sardillella c1upeoides (Blkr.) 

In 20°C. isotherm 

12. Sardinella day; Regan 

In 20°C. isotherm 

13. Sardinella /imbriata (V.) 

In 20°C. isotherm 

14. Sardillella jusiell Lac. 
[Sardinella gibbosa (BIkr.)] 

In 20°C. isotherm 

15. Sardillella longiceps V. 

In 20°C. isotherm 

1 (. Sardinella melanura (C.) 

1 n 20°C. i sot herm 

Range 
in Ja ~itudes 

and longitudes 

Range of 
depth in 
metres 

Littoral 

Distribution 

India, Ceylon, Burma, 
Malaya Peninsula, Singa
pore, Indonesia, Siam, 

Co chin China, Philippines .. 
Formosa, China, Queens· 
land. 

6°_7°N., 79°50' E. Littoral; euryh .. - Ceylon. 
line. 

26°N.-7°S., 
80~-127°E. 

14eN.-20oS., 
57·-74°E. 

25°N.-7°S., 
62°-123°E. 

25°N.-7°S., 
39°-123°E. 

34°N.-25°S., 
32°E.-149°\V. 

Do. 

Do. 

India. 

Suez Canal, Red Sea~ 
Arabia, South Africa, 
Natal, Seychelles, India, 
Ceylon, Pakistan, Indo
nesia, Philippines, China, 
Japan, Melanesia, Micro
nesia, Polynesia. 

South Africa, Zanzibar. 
Indonesia\ Siam, Melan
esia, Polynesia. 

East coast of Africa, Paki
stan, India-Indonesia, 
Siam, Hongkong, Phili. 
ppines. 

Do. Ceylon, MaTaya, Indonesia,. 
Phi1ippint:~, Japan. 

Do. India, Mauritius. 

Do. 

Do. 

Do. 

Do 

Pakistan, India, Ceylon 
Burma, Singapore, Indo: 
nesia. Siam, Tonkin 
China, PhilipPInes. ,. 

Nata), Durban, Mauritius, 
Bourbon, Madagascar, 
India, Ceylon, Malaya. 
Indonesia, Shanghai, 
.i-Jongkong, Philippines, 
Queensland, Micronesia, 
Polynesia, Fiji, Samoa. 

Mombasa, Arabia, Sey
chelles, Pakistan, India~ 
Ceylon, Indonesia, Co
chin China, Philippines. 

East coast of Africa,. 
Mauritius, Madagascar, 
Pakistan, India, Ceylon 
Malaya, Singapore, Indo: 
nesia, Siam, Philippines, 
Japan, . Micronesia ~ 
Polyrefi8.. 
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Species 

17. Sardi/le/la per/orola (Cantor 

In 20oe. isotherm 

18. Sardillella sindensis (Day) 

In 200 e. isotherm 

19. Sardillella sinn (Walbaum) 

In 200 e. isotherm 

20. Macrura ilisha (Ham.) 

In 20oe. isotherm 

21. Macrura kelee (C.) =[Hilsa 
kanagurta (Blkr.)]. 

In 20°C. isotherm 

22. MacrurtJ sinensis (L.) = [Hilsa 
loti (C.V.)] 

In 20°C. isotherm 

23. Gudllsia chopra (Ham.) 

In 20o e. isotherlt' 

24. Gudltsia variegata (Day) 

In 20oe. isotherm 

25. Kowala cO~'al (C.) 

In 20oe. isotherm 

26. COl'ica soborna (Ham.) 

In 20°C. isotherm 

27. [!isha brochysoma.<Blkr.) 

In 200 e. isotherm 

28. Ilisha elongata (Benn.) 

In 200 e. isotherm 

29. l/isha /iligera (V.) 

T n ~?Ooe. isotherm 

Range in 
latitudes and 

longitudes 

25°-4°S., 
62°-128°£. 

25~N.-7°S., 
62°-1200E. 

S:>-24°N., 
67°--1000E. 

16:>-20N., 
96:>-98"E. 

25°N.-18°S., 
62°E.-149°W. 

1()-26°N., 
S5°-111°E. 

22°N.-7°S., 
76°-114°E. 

6->-18°N., 
72°-l0soE. 

Range of 
depth in 
metres 

Littoral 

Do. 

Do. 

Littoral; 
haline 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Littoral 

Do. 

00. 

eury-

Distribution 

Persian Gulf, Malaya, 
Singapore, Indonesia, 
Siam, Philippines, China, 
Polynesia, Samoa. 

Pakistan, India, Indonesia, 
Formosa. 

Red Sea. Arabia, Zanzi
bar, Malaya, Indonesia, 
Annam coast, Hong
kong, Philippines, Mic
ronesia, Polynesia, 
Samoa. 

Iraq, Persian Gulf, Pakis--
tan, India, Ceylon, 
Burma. 

Aden, Zanzibar, Durban, 
Pakistan, India, Ceylon, 
Malaya. Amoy, Indo
nesia, Siam, Micronesia. 

Pakistan, India, Ceylon, 
Malaya, Indonesia~ 
Siam, Cochin China ,
Cambodia, Formosa, 
China. 

Pakistan, India, Burma,_ 
Malaya. 

Burma. 

Pakistan, India, Ceylon, 
Burma, Malaya, Indo
nesia, Siam, Cochin, 
China, Philippines" 
Melanesia, Tahiti. 

India, Pakistan, South 
West Borneo, Siam. 

India, Ceylon, Malaya, 
Indonesia, Siam, Cochin 
China, Hongkong. 

Pakistan. India, Ceylon, 
Malaya. Indonesia, Siam, 
Indo-China. Formosa, 
China, Japan, Korea. 

Inll:a, Cey!on, 
Chin:'. 

Indo-
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Range in Ra~ge of 
Species latitudes and depth in Distribution 

longitudes metres 

30. I1isha indica (Swns.) 

In 20°C. isotherm 25;)N.-7°S. Littora 1 East coast of Africa, 
38°-123°E. Zanzibar, Pakistan, 

India, Ceylon, Burma, 
MaJaya, Indonesia, 
Siam, Cochin China, 
Philippines, China. 

3]. llisha kampelli (Web. de 
Bfrt.)-

In 20°C. isotherm 13°N.-7°S., Do India, Indonesia, Siam. 
80°-1 18°E. 

32. I1isha lesclzenaulti (V.) 

I n 20°C. isotherm 11 cN., 79cE. Do. India. 

33. llisha melastoma (C.) 

In 20°C. isotherm 25°N.-7:lS., Do. India, Pakistan, Burma, 
62°-118°E. MaJaya, Indonesia, 

Siam, Cochin, China. 

34. llisha motius (Ham.) 

I n 20°C. isotherm 19°_27°N., Do. I ndia, Pakistan. 
85° __ 95°E. 

35. I1isha Ilol'acula (V.) 

In 20°C. isotherm 22°N.- 70 S., Do. Burma Indonesia, China. 
96°-114°E. 

36. lIisha sladelli (Day) 

In 20)C. isotherm 16°-21oN., Do. Burma. 
96°-98°E. 

37. Pel/on a ditchela (V.) 

I n 20°C. isot herm 17;)N.-29"S., Do. Natal, Madagascar, India. 
300 -1400E. Ceylon, Burma, Malaya, 

Indonesia, Pelew, Gulf 
of Carpentaria. 

38. Pellona hoevenii Blkr. 

In 20c C. isotherm 17°_7°N .• Do. India, Malaya, Indonesia, 
83°-123°E. Siam, Annam coast, 

Philippines. 

39. Opisthopterus tardoore (C.) 

In 20°C. isotherm 25°N.-7°S., Littoral; Pakistan, India, Ceylon, 
62°-114°£. euryhaline Burma, Malaya, Indo-

nesia, Siam, Indo-China, 
Hongkong. 

40. Raconda rllsselliana Gray 

In 20°C. isotherm OO_25°N., Do. Pakistan, India, Ceylon, 
62"-105°E. Burma, Malaya, Penin-

sula, Indonesia, Cochin, 
China. 

Subfamily (Dorosomatilli) 

41. Clupanodon punctatlls (Schl.) 

In 20°C. isotherm 35°N.-18"S .• Do. India, China, Japan, 
80oE.-149°W. Korea, Tahiti. 

42. Clupanodon thrissa (L.) 

In 20°C. isotherm 35°N.-3°S., Do. India, Ceylon, Philippines, 
72°-1 35°N. IndO-China, China, 

Japan, New Guinea. 

-43. Gonia/osa manmilla (Ham.) 

In 20°C. isotherm 6·-27°N., Do. Pakistan, India, Ceylon. 
62·-95°E. 
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.4. Gonialosa modestus (Day) 

In 20°C. isotherm 

• 5. Nematalosa nasus (SI.) 

In 20°C. isotherm 

46. Anodonlosloma 
(Ham.) 

In 20°C. isotherm 

chaclinda 

Family ENGRAULIDAE 

47. Setipinna bre~'iceps (Cantor) 

In 20°C. isotherm 

48. Setipinno phasa (Ham.) 

In 20:>C. isotherm 

49. Setipinna taly (V.) 

In 20°C. isotherm 

50. CoUia borneensis Blkr. 

In 20°C. isotherm 

51 Co ilia cantoris Blkr. 

In 20°C. isotherm 

52. CoUia dussumieri V. 

In 20°C. isotherm 

53. Coilia quadragesimalis V. 

In 20°C. isotherm 

54. Coilia ramcarati (Ham.) 

In 20°C. isotherm 

S5. Coilia reynald; V. 

In 20eC. isotherm 

56. Anchol'iella commersonii Lac. 

III 20°C. isotherm 

57. Anchoviella heteroloblls (Rupp.) 

In 20°C. isotherm 

Range in 
latitudes and 
longitudes 

IO-22°N., 
88"-I03°E. 

24°N.-29°S., 
30o-123°E. 

Range of 
depth in 
metres 

Distribution 

Littoral; euryha- Burma. 
line • 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. 

Durban. Iraq, Musca t, 
Pakistan. India, Ceylon, 
Burma, Malaya, Indo
nesia, Canton. 

Pakistan, India. Ceylon, 
Burma, Malay Penin -
sula, Indonesia, Siam, 
Indo-China, Hainan 
Philippines, Melanesia.' 

India, Pakistan, Burma, 
Malay Peninsula, Indo. 
nesia, Indo-China. 

India, Pakistan, Burma. 

India. Pakistan, Ceylon, 
Burma, Malaya, Indo
nesia, Siam. Cochin 
China, China. Korea. 

India, Burma. Malaya 
Siam, Indo-China. 

In.Fa. 

Pakistan, India. Mal. ya. 
Indonesia, Siam Indo-
China. . 

India, Pakistan, Ceylon. 

India, Pakistan, Burma, 

India, Burma, Malaya, 
Singapore. 

South Africa, Muscat, 
India, Ceylon, Indonesia, 
Siam, Cochin, China. 
Hongkong, Amoy, Phili
ppines. 

Red Sea, India, Burma, 
Indonesia, Siam, Cochin 
China, Philippille~. 
Queensland, S;:>loJlJon, 
Fiji. 
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58. Allc/tlJviella indica (V. Hass.) 

In 20°C. isotherm 

59. AncllOviella ti'i (Blkr.) 

In 20°C. isotherm 

60. Tltrissocles annandalei 
(Chaudhuri)-

I n 20°C. isotherm 

61. Tltrissocles baelama (Forsk.) 

In 20cC. isotherm 

62. Tltrissocles dllssumieri (V.) 

In 20°C. isotherm 

63. Thrissocles hamiltoni (Gray) 

In 20°C. isotherm 

64. Thrissocles kammalelZsis (Blkr.) 

In 20:)C. isotherm 

65. TlIrissocles kemp; (Chaudhuri) 

In 20°C. isotherm 

66. Th";ssocfes malabariclls (Bl.) 

In 20°C. isotherm 

67. Tltrissocles mystax (Schn.) 

In 20°C. isotherm 

68. TIzrissocles plII'ava (Ham.) 

J n 20°C. isotherm 

69. Thrissodes ramblzae (Chau
dhuri) 

I n 20°C. isot;lerm 

Range in 
latitudes 

and longitudes 

25°N.-20CS., 
39 cE.-170oW. 

lO-25°N., 
62°-142°E. 

Range of 
depthi n 
metres 

Do. 

Do. 

Do. 

Do. 

Dv. 

Do. 

Do. 

Littoral 

Littoral; euryha
line. 

Do. 

Do. 

[VOL. 59, 

Distribution 

South Africa, Zanzibar, 
Pakistan, India, Ceylon, 
Malaya, Indonesia, 
Siam, Cochin, China, 
Annam, Hongkong, 
Formosa, Japan, Pelew 
Islands, Samoa, Tahiti. 

Pakistan, India, Malaya, 
Indonesia, Cochin, 
China, Amoy, Philip
pines, Pelew Islands. 

India. 

Red Sea, Zanzibar. 
Mauritius, Seychelles, 
Pakistan, Ceylon, India, 
Malaya, Indonesia, Siam, 
Indo-China, Guam, Poly
nesia, Samoa. 

India, Pakjstan, Ceylon, 
Burma, Malaya, Indo
nesia, Siam, Indo
China, Hongkong, Phili
ppines. 

Pakistan, J ndia, Ceylon, 
Burma, Malaya, Singa
pore, Indonesia, Siam, 
Cochin, China, China, 
Korea, Philippines l 
Queensland. 

India, Pakistan, Ceylon, 
Indonesia, China. 

India. 

South Africa, Pakistan, 
India, Ceylon, North 
Celebes. 

India, Pakistan, Ceylon, 
Burma, Malaya, Singa .. 
pore, Indonesia, Siam, 
Annam, China, Philip .. 
pines, Queensland, 
Fusan. 

Pakistan, 
Bonin 
nesia. 

India. 

India, Burma, 
Islands, Micro-
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Species 
Range in 
latitudes 

and longitudes 

Range of 
depth in 
metres 

Distribution 

70. Thrissocles set iroslris (Brouss.) 

J n 20°C. isotherm 25°N.-29°S., Littor~l; euryhaline Red Sea, South Africa 
300 -167°E. Pakistan, Malaya, Indo~ 

nesia, Siam, Indo-China 

71. Thrissocles va/encielmesi (Blkr.) 

In 20°C. isotherm 

72. Xellengraulis spinidens J . ..\: S. 

J n 20cC. isotherm 

Superfamily A lepocephaloidae 
Family ALEPOCEPHALIDAE 
(including Platyproctidae 
Roule 1919). 

73. Alepocepha/lls bie%r Ale. 

J n 20°C. isotherm 

74. Alepocepha/us blanfordi-(Ale.) 

In 200 e. isotherm 

75. Alepoeephalus edentullis Ale. 

In 20°C. isotherm 

76. Alepocephalus longieeps Lloyd 

In 20°C. isotherm 

77. Alepoeephallis maerops Lloyd 

In 20"C. isotherm 

78. Alepoeephalus microlepis Lloyd 

In 20oe. isotherm 

79. Bathytroctes macl'oiepis Gthr. 

In 20oe. isotherm 

80. Bathytroctes miel'oiepis Gthr. 

18°N.-7°S., 
72°-123°E. 

11°-22°N., 
85°-101°E. 

13°N.-8cS., 
46--121°E. 

6°N.-8°S., 
77°-121°E. 

12° 50' N., 
81 c 36'E. 

12°49' 30"N., 
96°24' 30"E. 

17°7'30" N., 
94°5'30" E. 

7°_23°N., 
57°-76°E. 

12°N.-2S., 
96°-120E. 

In 20°C. and 12°C. isotherms 12° 49' 30"N., 
92° 24' 30"E. 

and 
36C'N. :7°W. 

Do. 

Do. 

438-1080 

694-1650 

868 

1267 

766 

1102-1591 

3931 

914-1993 

China, Queenslanl 
Melanesia. ' 

India, Malaya, Singapore 
Indonesia, Philippines. J 

India, Burma, Siam. 

Gulf of Aden, 1061-
1060m., 10.86°C. at 
1 OOOm., surface tempera
ture 23·69°C.; Arabian 
Sea, 658m., 9·2°C., 
surface temperature 
27.8°C. ; Bay of 
Bengal 438-504m., 
11·I°C., surface tempara-
ture 26·2°C., West 
coast of Sumatra, 
750m. ; Flores Sea~ 
521-538rn. 

South of Cape Comorin 
AT1650m., 5e C. ; Flore; 
Sea, 694m. 

Off Madras coast, 868m. 
7·5°C. 

Andaman Sea, 1267rn. 

Off Arakan coast, 766m. 
12.4°C. 

Gulf of Oman, 1260-
1280m., 6·3c C.; Lacca
dive Sea, 1505-1591m., 
South of Cape Comorin, 
1102m. 

Andaman Sea, North 0 
Celebes, 3931m. 

Andaman Sea, 8 mile s 
southeast of Cinque I.,· 
914m.; south east of 
St. Vincent. Port ugaJ., 
1993m.,3·I°e. 
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81. Balllytroctes rostratlls Gthr. 

In 20°C. and 12<»C. isotherms 

82. Batlzytroctes sqllamosus Ale. 

In 20°C. isotherm 

83. Narcetes affinis Lloyd 

In 20°C. isotherm 

8 •• Narcetes erimelas Ale. 

In 20°C. isotherm 

85. Xenode·michthys guenther; 
(Ale.) 

In 20C'C. isotherm 

86. Xenodermichtlzys Ibidis (Br.) 

In 20·C. isotherm 

87. Xenodermichtlzys Iludus (Br.). 

In 20°C. isotherm 

88. Xenodermlchthys squamilatnlls 
(Ale.) 

In 20°C. isotherm 

89. Leptoderma ajfillis Ale. 

In 20°C. isotherm 

90. Tallredophidillm hextii Ale. 

In 20<lC. isotherm 

91. platytroctes apus Gthr. 

In 20°C. isotherm 

'2. Platytroctegen miru.J Lloyd 

In 20°C. bothcrm 

Range in 
latitudes 

and longitudes 

9°N.-6°S., 
4so-S5°E., and 
44°N.-SoS., 
2°-34°W. 

24°35'10"., N., 
57'46' 6"'E. 

0°39'2" S., 98°52' 
3"E. 

Range of 
depth in metres 

1,113-2,000 

1,018-1,353 

1,83& 

1,353 

768-903 

750 

676-766 

1,377 

18°26'N., 85° 24'£. 2,395 

lS~2'N., 72°34' E.; 1,353-2,743 
and 1°22'N., 
26°36'W. 

12°tS'46-N ... 
74°5'29"'E. 

914 

l[VOL. 59, 

Distribution 

Northeast coast of Afrka, 
1,500-2,OOOm., 3.5°
S.7°C. ; between Zanzi
bar and Seychelles, I,SOO 
-2,OOOm., 3°5 ;-S. 7°C. ; 
Bay of Bengal, I,SOO-
2,000 m., 3.so-S.7°C.; 
Pernambuco, Brazil , 
Morocco coast, 1, 113m., 
goC.; 1 ,234m., sec.; 
Gulf of Gascony. 

Off the Laccadives, 
1 ,353m., 6.7°C.; Bali 
Sea, lOlSro. 

Gulf of Oman, 1,838m., 
4.4c C. 

Northwest of Laccadives~ 
1,3S3m.,6.7:C. 

Gulf of Aden,I,022-1,08() 
m. ; Off Travencore 
coast, 786m., S.3°C. : Off 
Madras coast, 1,240m., 
S.6°C. 

West coast of Sumatra, 
768-903m. 

West coast of Sumatra. 
750m. 

Off Andamanst 676-676m. 
765nl., 8.3"C. 

Off Kistna Delta, 1,377m. 
S.l°C. 

Off Ganjam Coast, 2,395m.; 
2.3°C. 

In the neighbourhood of the 
Laccadive banks, 1,353 
m., 3.7°C. ; Mid-Atlantic 
2,743m.) 2.8°C. • 

Laccadivc Sea, 91tJm •• 
7.6u C. 
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Family DOLICHOPTERYGIDAE 

93. Aulostomatomorpha 
phorops Ale. 

In 20°C. isotherm 

ph os-

Suborder Chirocentroidei 

Family CHIROCENTRIDE 

94. Chirocent. us (/G'rab (Forsk.) 

In 20oC~ isotherm 

95 .Chirocentrus rundus Swns. 

Suborder Chanoidei 

Family CHANIDAE 

96. Chano. chanos (Forsk.) 

In 20°C. isotherm 

Suborder Salmonoidei 
Family SALMONIDAE 

97. Salmo gairdnerii gairdenerii 
Richardson In 20°C., 12°C. 
and 6°C. isotherms 

98. Salmo levenensis Walker 
In 20°C., 12°C. and 6°C. iso
therms 

99. Salmo trutta [ario L. 
In 20°C., 12°C. and 6Q C. 
isotherms 

Family MICROSTOMIDAE. 

100. Nansenis graenlandicus (Re
inhardt) In 20°C. and be
yond 6°C. isotherms in the 
arctic zone 

7 ZSI/61 

Range of 
latitudes 

and longitudes 

Range of 
depth in 
metr~s 

1,828 

Littoral 

Do. 

D.i~tribuhon 

1 accadi ve Sea, 
3.7~C. 

828 m. 

Red Sea, Natal, South 
Africa, Muscat, Pak is
tan, India, Ceylon, 
Burma, Malaya, Singa
pore, Indonesia, Siam, 
Annam, Hongkong, 
China, Formosa, Japan, 
Philippines, QUeemland, 
l\felanesia, Fiji. 

South Africa India, Cey
lon, Malaya, Singaport" 
Indonesia. 

Littoral; eury- Red Sea, Arabia, Zanzibar 
naline Mozambique, Mauritius, 

South Africa, Natal. Sey
chelles, Chagos kchi
pelago, Maldives, Lacca
dives, India, CeylOn
Malaya, Indonesia, Tahiti 

Paki~tan (introduced): 
India (introduced); 
Ceylon (introduced) ; 
South Africa (intro-
duced) ; North America. 
from British Columbia t(l 
California ; England 
(introduce~). 

India (introduced); South 
Africa (introduced) : 
Australia (introduced); 
England, Scotland. 

Pakistan (introduced) 
South Africa (introduced 
South Australia (intro
duced) ; North America 
(introduced) ; Eurasia .. 

Off Natal and DeJagoa 
Bay, 439-475m.; South 
Africa near Zanzibar, 
AR T640-658m; Mal. 

dive area, 494m., 0.86°C. 
North Atlantic. 

17 
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Suboder Stomiatoidei 

Superfamily Gonostomoidae 
(HETEROPHOTODER MI) 

Family GONOSTOMlSAE 
(GONOSTOMIDAE + 
MAuROLlCIDAE Jordan) 

lOt. Gonostoma elongatum Gthr. 
in 20°C. and 12ee isotherms 

102. Cyciothone acclimdens Garm. 
1n 20°C., 12°C. and beyond 
6°C. isotherm in the antarc
tic zone 

103. 

Range of 
latitude 

and longitudes 

Range of 
depths in 

metres 

795-4333 

223--4·411 

600-5202 

[VOL. 59, 

Distribution 

Laccadive Sea, 1349-
2194m., 5·6°C.; Off Mi
nikoi Id., 2194m.; Banda 
Sea, 658m.; South of 
Ne.;v Guinea, 1463m.; 
East Coast of North 
America, 795-4333m.; 
Gulf of Guine a, 2000m. 

Northeast coast of Africa, 
520-4030m.; Gulf of 
Aden, N200, 952(-O)m.; 
between Chagos I. and 
Zanzibar, 520-2500m.; 
between Chag es and 
Ceylon, 520-2500m. 
Arabian Sea, N200 
430-984m., 12·12°C. at 
400m., 10·64°C. at 600m. 
9·85°C. at 800m., 8·47°C. 
at 1000m. ; N200, 200e. 
(0) m., 9°C. at 1000m. 
5·57°C., at 1500-m., 
3·18°C. at 2000m. ; Bay 
of Bengal, 520-400Om.; 
between New Amster 
-dam and Sumatra, 520-
4000m. ; West coast of 
America from OO_37°N., 
223-441 1m. ; South 
Atlantic Ocean, 1500m. 
West Co~ of Africa 
between Canary I. and 
Cape of Good Hope. 

South coast of S. Africa, 
1~28-2742m.; between 
Maldives and Chagos Is., 

600-1000m. ; Bay of Ben. 
gal, 887m. ; between New 

Amsterdam and Sumatra;, 
1000-3000m.' North of 
New Guinea, 940-5202-
m.; South of Sandwich 
Is. 940-5202 m. ; South 
of Japan, 940-5202m. ; 
North of New Zealand, 
940-5202m ; Galapagos; 
Middle and west Atlantic 
Ocean, 914-5202 m. ; 
Mediterranean ; East 
coast of south American 
2500-2700 m. ; West 
coast of Africa between 
Canary I. and Cape of 
Good Hope, 700-4000 m. 
Antarctic Ocean, 3292-
3611m.; Off Singny I., 
S. Orkneys, 2500 m., 
-0·68°C. at 2400m. 
surf. temp. -O·42°C . 
Daris Sirait. • 
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106. Cyclothone signata signata 
Garman, In 20°C. 11"C. 
and 6°C. isotherms, and 
heyoI1.d ~ °e. in the arctic 
zone 

7 ZSI/61 

Range in 
latitudes and 

longitudes 

Range or 
depth in 
metres 

520-3278 

Distribution 

Northeast coast of Africa .. 
1000-5064 m.; Gulf 
of Aden, N200, 900 (-0) 
m.; N200,-952 (-0) 
m.; AT 1061-1080 m. ; 
Gulf of Oman, NIOO. 
1500m., 5·75°C.; between 
Zanzibar and Sey
chelles, 2000-5071 m. ; 
between Seychelles and 
Chagos Archipelago. 
1500-4129 m.; between 
Chagos Archipelago 
and ~eylon, 2500-
4133 m. Arabian Sea. 
N200, 430-984 m., MT 
2937-3183 m., N200, 
2000 t -0) m.; Bay of 
Bengal, 2500 m.; North 
of New Amsterdam. 
Cape Verde Is., 250-
550 m.; Gulf of Guinea. 
South-west coast of 
Africa. 

South of Socotra, 800-
4000 m.; between 
Seychelles and Chagos 
Archipelago, 800-4000 
m.; Bay of Bengal, 
2000-2500m. ; between 
Cocos I. and Suma
tra, 800-4000 m; West 
coast of Africa between 
Cape Verde I. and Cape 
of Good Hope, 800-
4000 m. ; Atlantic Ocean. 
~F, 2500--2700 (-0) 
m., 2·85°C. at 2598 m. 

Gulf of Aden, 520-2500 
m. ; Northeast coast 
of Africa, 520-2500 m.; 
between Zanzibar and 
Chagos Is., 520-2500 
m.; Bay of Bengal, 
800-2500 m. ; between 
New Amsterdam. and 
Sumatra. 520-2500 m. ; 
Gulf of Panama, 3278m. ; 
West Coast of Africa; 
between Canary Is. and 
Cape of Good Hope, 
600-3000 m. 

Gulf of Aden, 520-2500 
m. ; Northeast Coast of 
Africa, 520-2500 m.; 
between Chagos Arcpi
pelago and Zanzibar. 
520-2500m ; between 
Chagos Archipelago and 
Ceylon, 1900-2500 m. ; 
Bay of Bengal. 800-
2500 m.; West Coast of 
Africa between Canary 
Is. and Cape of Good 
Hope,520--2500 m. 

Delagoa Bay; between 
Zanzibar and Chagos 
Is., 800-2500m . ; bet
ween Chagos Is. and 
Ceylon, 800-2500m.: 
Bay of Bengal, 800-
2500 m. between New 
Amsterdam and Sumatra, 
800-2500m; Molucco 
passage, 1500m.; Gull' 
of Panama 182-3339m. ,. 
West Coast or Centra 
America, 182· .. ·3339m. 
Gulf of Guinea, 2000-
3500m. 

18 
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j 09. Vinciguerria nimbarius J. W. 
I D 20°C. isotherm 

J 10. ValelJciene/lus stellatus 
Garman 
In 20°C. isotherm 

Range in 
latitudes and 
longitudes 

9°-24°N., 
54°-69°E., and 
32°N., 64°W. 

27°N.-4°S., 
43°E.-ll1°W. ; 

and 
30oN.-3°S., 
7°E.-14°W. 

111. Yarrella corytlzaeolum (Alc) 
In 20°C. and 12°C. N.-32°S., 

isotherms 30° -1300 E. 

t 12. Triplopitos Izemingi (Mc ArdIe) 
-(Tr;plophos elongatus Br.) 
In 20"C. isotherm 4°56'N., 

113_ Family STERNOPTYCHDAE 
Sternoptyx diaphana Herm. 
In 20°C., 12°C. and 6°C. 

isotherms 

78° 1 S'3"E. 

5°N.-47°S., 
8°E.-115°W. ; 

and 
46°N.-35°S., 
16°E.-87f)W. 

Range of 
depth in 
metres 

549-2000 

548-3000 

338-740 

2000 

273-4571 

[VOL. 59, 

Di~tribution 

Gulf of Omau; NIOO, 
600m., 12·38°(;.; Arabian 
Sea, 549-640m., 11·80°C. 
at 579m. ; N 100, 1500 
(-O)m., 5·57°C.; N200, 
2000(-0)m., 3·18°C.; 
NI00, 1000(-0)m., 9°C.; 
NI00, 1500(-0)m. 
5' 57°C., off Bermuda. 

Seychelles; betweeD 
Chagos Is. and Ceylon ; 
Bay of Bengal, 2500m. 
West Coast of California, 
548m.; Gulf of Guinea 
3000m. 

Gulf of Aden, OT 457-
549m.; Natal Coast, 
365m.; Zanzibar area, 
640m., 8·8°C. at 627m.; 
Maldive area, 494m., 
10·86°C. at 400m.; Bay 
of Bengal, 338-740m., 
13·3°C.-8·3°C.; Great 
Australian Bight. 

South of Ceylon, 2000m. 

Off Cape Point, 1828m.; 
Zanzibar area, 1789m., 
3·04°C. at 1780m.; 
2926m., 2·17°C. at 
2886m.; between Zanzi
bar and Seychelles, 
11 00-3000m. ; Arabian 
Sea, 1667-1702m., 4·6° 
-4·2°C.; N200, 430-
984m., 8·48°C. at 1000m.; 
AT3676m., 1·93°C. at 
3000m. ; Bay of Bengal, 
2500m. ; between New 
Amsterdam and Sumatra, 
11 00-3000m. ; Timor 
Sea, 828m.; about 60 
miles north west of Lu'
bung L., 1000m.; Phili
ppines, 914-3930m. : New 
Guinea, 914 -3930m.; 
North of New Zealand, 
914-3930m;. South Aus-

tralia, 914-3930m.; Sand
wich Is., Japan, ~14-
3930m. Califorrua ; South 
Atlantic, N450, 2000 m., 
2·74°C.; TYF 1000(-0) 
lD" 3·11 °C.; St. Helena ; 
Cape Verde Is.; Antelles ; 
Jamaica; Portugal, 1123 
-2792m.; Morocco, 
1 I 23-2792m. ; Azores 
Is .:. 1123-2792m. ; 
~etween Tenerifa and 
St. Thomas, 4571m.; 
Sierra Leone, 457lm.; 
Mid-Atlantic Ocean 
4571m.; between Canary
Is. and Cape of Good 
Hope, 273-3G82m. ; New 
foundland, 46°N.,56°W.; 
East Coast of North 
America. 273-3072m. ; 
West Indies. 273-
3082m. ; Off Florida. 
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Species 
Range in 

la.titudes and 
longitudes 

114. Argyropelecus aculeatus V. 200N.-32°S. 
In 20°C., 12°C. and 6°C. 39°-99°E.; and 

isotherms 32°N.-3SoS., 
16°E.-S7°W. 

115. Argyropelerus a/finis Garm. 13°N.-6°S., 
In 20°C. and 12°C. 43°-SsoE.; and 
isotherms 300N.-31°S., 

8°E.-S7°W. 

116. Argyropeler.us hemigymnu, 12°N.-30oS., 
Cocco. In 20°C., 12°C. Sl 0_97°E.; 
and 6°C. isotherms 39°N.-3SoS., 

27°E.-87°W.; 
and 38°N., 15°E. 

117. Argyro"ekcus vTf'cl'sli (C). 9°N.-3SoS., 
In 20°C., 12°C. and 6°C. IsoE.-79°W.; 
isotherms and beyond 63°N.-3°S., 
6-C. in the Arctic zone 7°E.-74°W. ; and 

7I oN.,2soE. 

lIS. Argyrope/ecus .Iaden; l2°N.-SoS., 
Regan. In 20°C. 41°_65°E., 
isotherm and beyond 12°N. 15°S., 
6°C. i& the Antarctic 
zone II°E.-20oW. ; 

and 61 °25' 30"S., 
53° 46'W. 

Range of 
depth in 
metres 

2S0-3000 

tQOO-3S72m. 

IS00-3297 

263-40S0 

430-2886 

Distribution 

Between Chagos Archi-
pelago and Zanzibar. 
2000-2500m; between 
Chagos Archipelago and 
Ceylon I900m.; Red 
Sea; South of Madagas
car; Off Ceylon. 2000-
2500m.; Bay of Bengal, 
2500m.; between New 
A msterdam and Sumatra, 
1100-2500m.; Coast of 
Norway; Azores; West 
coast of Africa 250-
I OOOm. : Gulf of Guinea, 
600-3000m. ; West of 
Cape of Good Hope, 
2000m. ; Off Bermuda; 
Off Florida. 

Coast of South Africa, 
I828m.; Chagos Is., 
1000-2500m.; Sey-
chelles, 1 000-2500m.; 
Gulf of Aden. 1000-
2500m.; Arabian Sea, 
3840-3872m., 1·93C. at 
3500m.; Maldive area, 
MT2249m.; AT 1829-
2051 m.; Bay of Bengal, 
2500m.; West Indies, 
1248m. ; Gulf of Guinea, 
2000m.; Off Florida. 

Between Zanzibar and 
Chagos fs., 1500-2400m.; 
South of Ceylon, 2000m.; 
Bay of Bengal, 3297m., 
1·7°C. ; between New 
Amsterdam and Sumatra, 
lSOO-2400m. ; Azores ; 
West coast of South 
Europe, North Africa; 
between Shetland and 
Fa roes J s. ; Coast of 
Norway; Off Florida; 
Messina; 1\1editerranean. 

West of Chagos Is., 2200-
2500m.; South of Ceylon, 
2000m. ; between New 
Amsterdam and Sumatra, 
2200-2500m.; Galapagos 
Is., 520-4080m.; Gulf 
of Panama, 520-4080m.; 
West Coast of Central 
America, 520-4080m ; 
Coast of Norway upto 
Cape North; Portugal, 
950-1650m. ; Azores; 
Madiera; Cape Finisterre. 
2056m.; between Canary 
Is. and Brazil; Gulf of 
Guinea, 2000-4000m. ; 
Cape of Good Hope, 
914m. ; East coast of 
North America, 263-
3782. 

Zanzibar area, 2926m., 
2·17°C. at 2886m.; Chagos 
Archipelago, 731-914m.; 
Arabian Sea. N200 
430-98401., 848°C. at 
2886m.; Off Cape Bowles, 
Clarence Id., 61 "25'30"S .• 
53° 4tS'W.; ah temp .. 
t ·1°C.. surface temo. of 
sea 0·65-C., at 335m.-
0·42°C. 

18A 
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Species 
Range in 

latitudes and 
longitudes 

Range of 
depth in 
metres 

119. Polyipnus sP ill osus Gthr. 35°N.-35°S.,-18°- 371-1200 
In 20 C. and 12°C. iso- 137°E.; and 
therms 2°36~5" N., 

3r>27'S"E. 

Super ramily Stomiatoidae 
(I.epidophotodermi) Family 
~TOMIATJDA E 

120. Stomias affinis Gthr. 
Stomias }'aldivi'le (Br.)

In 20°C. isotherm 

121. Stomias nebulosus Ale. 
In 20°C. isotherm 

6°N.-IOOS .. 
41°-125°£. 

122. Photostomias guernei 18°26'N., 
Collet [Photostomias atrox 85°24'E.; and 
(Alc.)] In 20°C. and 12°C. OO-39°N., 
isotherms 14°-87°W. 

640-1091 

430-2500 

400-2505 

124. Chouliodus sloan; Schn. 494-4671 
In 20oe. isotherm 

[VOL. 59~ 

Distribution 

Zanzibar area, OT640-
-658m. ; Indian O~an 
457m.. Northeast 
Coast of Africa, 1362m.; 
Cape to Natal, 1188m. ; 
between north and south 
Sentinel Is., 400-438m. ; 
Off Andaman Is., 438m.; 
11.1°C. ; West coast of 
Sumatra, 371-470m.; 
Celebes Sea, 4S7m. ; 
between Philippines; 
and Borneo; Sagami 
Bay; Australia; Gulf 
of Guinea, 1200m. 

Gulf of Aden, 1200m. 
6.1°C. ; Red Sea, 700-
805m.; Laccadives, 
1349m., 3.I oC.; West 
coast of Sumatra, 594--
1 800m. ; West Indies, 

820m. ; West coast of 
Africa, 2000m. ; Gulf of 
Guinea, 2000m. 

East coast of Africa, 
639-1019m., 9°_6.4°C .. 
Zanzibar area, OT 
640-658m.; Gulf of 
Manaar, 1091m., 6. 40 

C. ; Flores Sea ; Timor 
Sea. 

Off Ganjam coast., 239m., 
2·3°C.;, Off the Anda
mans, 1108m., Azores, 
1138m.; Caribbean sea; 
Atlantic Ocean, 15°_ 
39°N., 20°-82° W., 
0-3000 M. W.; Off 
Florida; Off Bermuda. 

Gulf of Aden, 1022 .. 
1295m., 1·16°C. at 1280 
m., 6'1 C:C. at 1200m. 
10·2°C. at 1000m. 
Gulf of Oman, N200; 
2500m., 2·21°C.; 
Arabian Sea, N200, 
430-984m., 8·48°C. 
at 1000m.,· IO·64°C. 
at 600m. ; Maldive 
area, 494m., 10·86°C. 
at 400m.; Laccadive-
Sea, 2505m.; 2·2°C.; 
Flores Sea, 530m. 

Southeast coast of Africa, 
548-1828m.; between 
Zanzibar and Seych
elles, S94-2200m.; Gulf 
of Aden, S94-2200m.; 
Maldive_ area, 494m.; 
10·86°C. at 400m.; 
South of Ceylon, 
2000m. ; Gulf of 
Mannar, 1091m.; Bay 
of Bengal. 2907m., 
SoC., 1686m., S·loC. 
West coast of Sumatra, 
594-2200rn.; North of 
New Amsterdam. 594-
2200m. ; New Guinea, 
1463-3651m.; South of 
Japan, 1933m.; Mediera;. 
Mid-Atlantic, 4571m.; 
Bermuda Is.. 4611 m.; 
Morocco, 1123m.; East 
coast of north and 
central America. 795-
3783m. ; Gulf of 
Guinea, (;()0-3(J00m.; 
Southwest coast of-
Africa 600·3000m. ; 
Off Florida, Medi .. · 
terraneao. 
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Species 

Superfamily Astroncs-
thoidae 

(Gymnophotodermi) 

Family ASTRONESTHIDAB 

125. Astronestlzes indicus Br. 

126. 

In 20°C. isotherm 

Astronesthes martensii 
Klunz In 20°C. isotherm 

121. Bathylychnus cyaneus Br. 
=[Astronesthps Cyaneus 
(Br.)].-
In 20°C. isotherm. 

Family MELANOSTOMIA noAH 
(incl. MALACOSTEIDAB) 

Range in 
latitudes and 
longitudes 

4° 56'N., 78°' 
15°3M E., and 
()O-26°N.,15c 

-83°W. 

128. Melanostomias melanops Dr. 5°23'2N N., 
In 20°C. isotherm 94°48'l'E.; 

and 14°38'N., 
61°16'W. 

129. Melanostomias valdiviae Br. 00152"N . .' 
fn :ODC. isotherm 98°8' 8"& 

130. Malacosteul niger Ayres 13°N.-IOoS., 
= (Malacosteus indicus 46°-97°E., and 
Othr.). 42°N.-38°S., 
In 20°C., 12°C. and 6°C. 15°E.-l0oW. 
isotherms 

Family IDIACANTHIDAB 

131. Idiacanthus iasciola Ptrs. 
Br. 
In 20°C. and 12°C. iso .. 
tberms and beyond 6°C. 
in the antarctic zone 

SL:bvr:ler Notopteroidei 

Famiiy NOTOPTERIDAE 

132. Notopterus chitala (Ham.) 
In 20cC. isotherm 

)33. Notopterus notopterlls 30oN.-7°S., 
(pallas) =(No tJ pte r u s 73°-115°E. 
osmani Rahimullah & 
Das). In 20oe. isotherm 

Order Bathyclupeiformes 

Family BA THYCLUPEIDAB 

134. Bathyclupea hoskynii Ale. 
20°C. isotherm 

7 ZSI/61 
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Range of 
depth in 
metres 

409-3000 

2000 

800 .. 2000 

1000-1024 

614 

989-2S00 

Fresh water 

Euryhaline 

'272-766 

Distribution 

East of Zanzibar, 3000m.,: 
Off the Travancor e 
Coast, 409-529m., 
12"2°C.; Atlantic 
Ocean; Caribbean Sea. 

Red Sea; South of 
Ceylon, 2000m.; Cape 
Verde I. 

South of Ceylon, 2000m. 
Atlantic N200, 800 
(-O)m.; Caribbean Sea. 

Northwest Coast ofSumat!'!~. 
1 024m.; C~ribbean Sea. 
1000M.W. 

West coast of Sumatra. 
614m. 

Gulfof Aden, t06t-t080m.: 
Chagos Is., 1900-2500m. 
Arabian Sea, N200, 2500 
(-O)m.; Bay of Bengal, 
2500m.; Off Cinque L. 
1188m.; North of Cocos 
Is., lOOO-2500m.; Bar
bados, 630m.; East 
coast of North America, 
989-1950m.; West coast 
of South Africa, 2000m.; 
Gulf Stream, 42·N., 
60oW. 

Between Zanzibar and 
Seychelles, 1500-2500m.; 
South of Ceylon, 2000-
2500m.; East of Bouvet 
Is., 56° 31' 5"'S., 14°29' 
2'E., 1500-4000m.; West 
coast of Africa, 1500. 
4000m.; Off Bermuda. 

India, Pakistan, Burma, 
Malaya. Indonesia, 
Siam, Cochin China, 
China. 

Pakistan, India, Burma, 
Malaya, Indonesia, 

Siam, Cochin China, 
China. 

Andaman Sea, 676-766rn~ 
348-402m., 13·3°C.; Ou 
Madras coast. 272-457 m 

19 



428 Records of ,he Indian Museum 

Species 

OrJer Galaxiif ormes 
Family GALAXIlDAE 

135. Ga/axias indicus Day 
In 20°C. isotherm. 

Order Scopeliformes 
(INIOMl) 

Family SYNODIDAE 
(SAVRlDAE, SYNODONTlD~) 

Ran&ein 
latitudes and 
longitudes 

13°_23°N., 
800 -91°E. 

136. Harpodon nehereus (Ham.) 34°N.-7°S., 
In 20°C. isotherm 38°-1300 E. 

137. Harpodon squamosus Ale. 
In20°C. isothr-rm. 

138. Saurida gracilis (Q. &. G.) 
In 20°C. isotherm. 

15°S6'SO"N. 
81 °31 , 3 ONE, 

2S0N .-29°S., 
300 E.-149c W. 

139. Saurida longimanus Norman 2soN.,S6°E. 
In 20°C. isotherm. 

140. Saurida tumbil (Bl.) 34°N.-29cS., 
In 20°C. isotherm 300 -167°E. 

141. Saurida undosquamis (Rich.) 34°N.-33°S .• 
In 20°C. isotherm 28°-135°E. 

142. Synodus indicus (Day) 
In 20°C. isotherm 

143. Synodus japonicus (}Taut- 32°N.-29°S., 
tuyn)-[Synodus variegatus 30oE.-15SoW. 
(Lac.)] In 20°C. isotherm 

144. Trachinoctphalus my 0 p s 35°N.-33°S .• 
(Schn.) In 20°C. isotherm 28°E.-lSSoW., 

and 
14°-300 N., 
5°-87°W. 

Family SCOPELAIlCBIDAB 

145. Scopeiarchus guentherl 22°14'2S"N .. 
Ale. in 20°C. isotherm 67°8' 5S"E., 

Family EVE1UdANNELLIDAB 

(ODONTOSTOMIDAE) 

146. Evermanella atratleS (Ale.) 14°N.-4° S., 
In 20°C. isotherm. 73°-93°E. 

Range of 
depth in 
metres 

Littoral 

Littoral 

439-504 

Littoral 

106-201 

Littoral 

65-220 

37-91 

Littoral 

Littoral 

1731 

676-2.000 

LVOL. 59 

Distribution 

Littoral districts of Madras, 
West Bengal, East Pakis
tan. 

Zanzibar. Pakistan. India. 
Burma, Malaya~ Indo
nesia, China, Korea. 

Bay of Bengal, 439-
S04m., 11.1°C. 

Red Sea, East and south 
coasts of Afrku,Mada
gasear, Mauritius,Zanzi
bar, Pakistan, India, 
Burma, Ceylon. Indo .. 
nesia, Siam, Chma, 
Philippines, Australia. 
Micronesia, Polynesia, 
Hawaii, Tahiti. 

Gulf of Oman, OT-I06-
201m. 

Red Sea, Nata), Mada~a~
car, Zanzibar, Indonesia, 
Siam, China, Japan, 
Korea, Philippines, Aus
tralia, Sandwich Is., 
Vanicolo. 

Red Sea, OT65-67m., Gulf 
of Aden, 220m., Gulf of 

Oman, 73m., Zanzibar 
area, 183-194m., East 
and south coasts of 
Africa, Singapore, Indo
nesia, China, Japan, 
Philippines, North Wes~ 
Australia. 

GulfofAden,OT-3709Jm.; 
MosselBay,SouthAfrica, 
India. 

Red Sea, Gulf of Aden, 
Arabia, East and South 

coasts of Africa, Zanzi
bar, Madagascar, 
Mauritius, New Guinea, 
Hawaii, Tahiti. 

Natal, Martinique, Pakis
tan, India, Ceylon, 
Malaya, Indonesia, Phili
ppines, Formosa, Hong
kong, China, Japan, 
Fusan, A u s t r a I i a, 
Oceania, Haw a i i, 
St. Helena, Martinique, 
Off Florida. 

Off the Indus Delta, Pakis
tan, 1731m., 4.7°C. 

Chagos Archipelago, 2000 
m.; Bay of Bengal, 1048, 
7.4 °C.; Andaman Sea. 
676-766m. 
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Spe~ies 

Family SUDIDAB 

Range in 
latitudes and 

longitudes 

147. Chlorophthalmus agassisl 20oN.-35cS., 
Bonap. In20°C.isotherm 18°E.-lSSoW. 

and 38°-13'N., 
15° 13'E. 

148. Lestidium (Bathysudis) TN.-29c S., 
speciosus Bellotti 300-97°E.; 

2°N.-3°S., 
==(Omosudis elongatus Br.) 3°_7°E.; and 

In 20°C. and 12°C. isotherm 38°N.,14°E. 

149. Bathypterois (Bath yptero;s) 6°_13°N., 
atric%r Ale. In 20°C. 700-76°E. 
isotherm 

ISO. Bathypterois (Bathvpterois) 14t)N.-29°S., 
insularum l...lc. 300 -700E. 
In 20°C. isotherm. 

1St. Bathypterois (lfemipterois) 4o...:...13°N., 
guentheri Alc. 72°-92°B. 

In 20°C. isotherm. 

FalIljly SCOl>ELI DAE (MyCTO. 
PHIDAE) 

152. Myctophum cocco; (Cocco)-
In 20°C., 12°C and 6°C. iso
therms. 

153. My c top" u In fibulatum r23°N.-SC,N., 
Gilbert & Gramer. In 20°C. and 64°E.-155°W. 
12°C. isotherm. 

154. Myctophum indicus Day 
In 20°C. isotherm. 
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Range of 
depth in Distribution 
metres 

12CO-3CCO 

839-1629 

20H4 

896.1316 

1500.2()OO 

Zanzibar area, 288-293m.; 
Cape of Good Hope to 
Delagoa Bay, 274-548 
m.; Off Colombo Lt., 
48-4S7m.; Off Madras 
coast, 26S-457m., 10°C.; 
West coast of Sumatra, 
371-977m., HO·SoC.; 
Madura Sea, 289m.; Fiji 
Is., 575m., Hawaii; East 
coast of North America 
between 28°_39°N., 
70o-79°W., 291-497m; 
N ortb coast of Africa, 
371-977m; Mediter
ranean. 

Off SeycheJles, 1200-
3000m. ; Off Chages Is., 
1200-3000m.; South of 
Ceylon, 2000m.: Bay of 
Bengal, 2500.; North of 
Cocos Is., 1200-3000m.; 
Gulf of Guinea, 1200-
3000m.; Mediterranean. 

Laccadive Sea, 1629m., S· 
C.; Off Maldives, 839m.; 
Off Cape Comorin, 
S06m.,4.4°C.l 

Off the Laccadive5 ';,084m., 
3.1°C.; Co,",, of 
South Africa. 

Off the Laccadives, t 163m. 
7°C.; Off the Mal
dives, 1316m., 6°C.; 
Bay of Bengal, l026m., 
7.~C. ; East 0 f north 
Cinque I., 896m. ,t2.8°C. 

Between Zanzihar and 
Seychelles; South of 
Madagascar; Bay 0 f 
Bengal, 2000m.; West 
of Sumatra, 520m. , 
East coaa of Australia; 
Japan; New Zealand; 
Admiralty Is.,; West 
coast of Chile; Gulf 
of Panama, 6°21' N., 
800 41'W., 3279m., surf. 
temp. 23·9°C.; West 
coast of South America; 
between Azores Is. 
and New Foundland; 
North of Bermudas ; 
West Indies;· Off 
Azores ; between Azo-
res and Bermudas; 
Off Cape Verde Is.; 
Off Canary Is.; Off 
Brazil, Gulf of Madiera; 
Gulf of Guinea; Gulf 
of Mexico; West of 
South Africa, 3000m.; 
South, of Cape of Gook 
Hl)pe 2000m. 

Off the Indus Coast. 
N200, 2000(-0)m., 3.ti· 
C., ; NIOO,ISOO(-O)m .• 
S.57°C., Hawaii. 

Off Vizagapat nam Coast. 
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Species 

156. Mydophum pterotus Ale. 
In 20·C. isotherm 

IS7. MycttJphum rei n h a r d ti 
(Lutken). 
In lO·C. and l2°C. isothctws 

Range in lati
tudes and longi

tudes 

Range of 
depth in 
metres 

480-3500 

179-2000 

430-4000 

[VOL. 59, 

Distribution 

Between south of Socotra 
and Gulf of Aden, 1200-
20t)Om. between Zan .. 
zibar and Seychelles, 
2500m. ; between Cha· 
g01 Archipelago and 
Seychelles, 2000-2500 : 
between Chagos Archi
pelago and Ceylon 
1900-2500m.; Arabian, 
Sea. N200,4S0-9S0m., 12. 
12°-S.4°C.; Southeast 
of Maldives, 2500mas t 
Bay of Bengal, 2500m.: 
between New Amster
dam and Sumatra, 2200 
2400,m ; West coast 
of California between 
7°N. and 21° 39'-N: 
Gulf of Panama; Off 
Cape Verde Is., Sierra 
Leone; Gulf of Guine a 
2000·3500m. 

Off Cape Point; Gulf of 
Oman; Arabian Sea 
549-640m., I1.SoC. , 
N200,2000(-0)m., 3.1So; 
NIOO, 1500(-0)m.; 5.51° 
C. ; Bay of Bengal, 
179-1S6m. ; Andaman 
Sea, 616-166m. ; Macas-. 
sar Strait; Philippines; 
Japan. 

South of Socotra, 1500-
2000m. ; Gulf of Aden, 
1200m. ; Cape to 
East London; between 
Zanzibar and Seychel
les, 2000m. ; between 
Seychelles and Chagos 
Archipelago, 2000-2500 
m.; between Chagos 
Archipelago and Ceylon, 
2000m. ; Arabian Sea, 
N200, 430-984m., 12.120 
-S-4SoC.; Banda Sea 
(surface plankton)-; 
Halmaheira Sea, 1000 
(.O)m. (vertical net); 
West coast of Chile; 
Japan ; Madeira, IS00 
m .; between Africa and 
South America, 5°31' N. 
23 0 15'W., South of 
Canary Is., 2000 m., 
Coast of Sierra Leone, 
1300-3000m.,; Gulf of 
Guinea, 700-4000 m.; 
Southwest coast of 
Mrica, 2000m.; Medi
terannean. 

Zanzibar; Bay of Bengal, 
Northwest of Australia; 
North of Australia; 
Sandwitch Is.; China; 
Japan; Mid-Atlantic 
Ocean. 
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Species 
Range in 

latitudes and 
longitudes 

IS9·
I

M
2
yctoPhum valdiY;ae Br. 13° N.-31° S., 

n 0° C. and 12 C. isotherms 46°_97° E.; 
and 24° N.-26° 
S. 7° E.- .170 w. 

160. Lamponyclus gemmifer G. B. 22°14'2S"N., 
In 20°C. and 12°C. isotherms 67-8'55"'E.; 

39°39'45*N., 
71°35'IS"'W. 

Range of 
depth in 
metres 

500·4000 

983-1731 

161. Lompanyctus longipes Br. 7°N.-26°S., 53<:_ 1500-2500 
In 20°C. isotherm 97°E., and 0°_ 

31°N., 7°E._ 
15°W. 

16 ~.Lampanyelus Inacropterum Br. 34°~.-tO()S. 
In 200e. isotherm 46°_ t 35°E. 

163. Lampanyctus micropterum 
(Ale.) In 20°C. isotherm 

0--6°S.,58°-99°E.; 
and 3°N._loS., 
7°E.-6°W. 

164. Lampanyclus pyrsobo!us(Alc.) Jso38'N., 
In 20oe. isotherm 82°30'E. 

165. Dlaphus coeruleus '(KluDz.) 34°N._32°S., 
In 20°C. isotherm 39°_135°E. 

166. DiaphUJ dumprili 
In 200 e. isotherm 

430-2500 

800-4000 

1261-1(£2 

343-1500 

214-35(0 

Distribution 

North east coast of 
Africa, 1500-2000 m. 
Gulf of Aden, 1200 m.; 
betv:een Zanzibar and 

Seychelles, 2000.; be-
tween Seychelles and 
Chagos Archipelago, 
1500-2000 m.; between 
Chagos ArchipelJago and 
Ceylon, 2000 m. ; Bay of 
Bengal, 2000-2500 m. ; 
North-East oq New Am· 
sterdam, 1800 m.; North 
of Cocos Is.; 2400 m.; be
tween Sierra Leone and 
Gulf of Guinea, 600- 3070 
m.; South-West Africa 
500-4000 m. 
Pakistan, off Indus Delta, 

1731 m., 4.7°C.; East 
coast of North America, 
983m. 

Off Seychelles, J 5eO· 
200Gm.; Off Chagos 
Archipelago, 2000rn.; 
South of Ceylon, 
2000rn., Bay of Bengal, 
2S00rn.; North of 
Cocos Is., 2400rn.; 
South of Cocos Is., 2200 
m.; Madeira, 1800m.; 
Gulf of Guinea, 2000m. 

Gulf of Aden, 1200m.; 
Northeast coast of 
Africa, 1000-200Om.; 
between Zanzibar and 
Seychelles, 2000 m. ; 
North of Chagos 
Archipelago, 2000 m.; 
Arabian Sea; N 100, 
2000 (-O)m.; 430-984m., 
N-200, 12.12°-8.48°e., N-
200, 2091 (-0); South 
of Ceylon, 2000 m.; Bay 
of Bengal, 2000-2500 
m. ; North of Cocos 
Is., 2400 rn; Japan; 
Atlantic Ocean. 

East of SecycheIJes, 1500--
2000m.; West ofChagos 
Archipelago; North of 
Chagos Archipelago. 
1900-2000 m.; West 
coast of Sumatra, 
1100 m.; Gulf of 
Guinea, 800-4000m. 

Bay of Ben~8J, 1261-
1682 01., •. 3C'C. 

Red Sea; Andarnan Sea, 
343-402m" 13.3°C.; West 
Coast of Sumatra, 371 
m.; Molucco passage, 
1500 m.; Celebes Sea, 
off Mindano, 457 m. 
Japa;;. ; Australia. 

West and east coast of 
Seychelles. 2000 m.; 
North of Chagos Archi
pelago, 2000 m.; Off 
Malabar coast, 114m.; 
South of Ceylon, 2000m.; 
Bay of Bengal, 2000 m.; 
Celebes; Coast of 
Cuba; Southeast coast 
of South America; Gulf 
of Mexico; East coast 
of North America 
between. 35~-39°N. and 
70°.74°W. Gulf of 
Guinea, 600-3S00. 
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Species 
Range in 
latitudes and 
longitudes 

167 Diaphus garman; Gilbert 9°-23°N., 54(,_64° 
In 20°C. isotherm E. ; and 22°N., 

800 W. 

168. Diaphus lutkeni 
In 20°C. and 
isotherms 

169. Diaphus rajinesquei 35°S.-100N., 46° 
(Cocco) In 2{>°e. and 12°e. E.-140oW. 
isotherms 37°N.-40oS., 

16°E.-69°W. and 
38~ 13'N., 15° 
13'E. 

171. Neoscopelus mat.'rolepidotu~ 3,S°N.-29'S., 30°_ 
Johnson-In 200 e. and 12°C. E.-17°W.; and 
isotherm 22°-36'E., 5°_ 

SooW. 

172. Scopelengys Iristis Alcock 6" -12eN., 610 
In 20°C. isotherm ~ooW. 

Order Ateleopiformes 

Family A TELEOPIEDAE 

173. Ateleopus ;nd;clls (Wood 14°N.-4°S •• 73°-
Mason & Alcock). In 123°E. 
20oe. isotherm 

Range of 
depth in 
metres 

loo0-209J 

125.3000 

400-1024 

289-3872 

400-1590 

430·3279 

343·529 

[VOL. 59, 

Distribution 

Pakistan, Off Indus 
Delta, Nl00, 1000 (-0) 
m. ; Arabian Sea, 
N200, 2000 (-0) m. ; 
N200, 2091 (-0) m. ; 
Cuba. 

Northeast Coast of Africa, 
1000-2000m. ; Zanzibar, 
3000m.; West of 
Chagos Is. 2000rn. ; 
Arabian Sea, N200, 
400·465m., N200, 
600 (-0) m.; Atlantic 
Ocean, 0-.35°S., 10oE.· 
14°\V.; TYF 12S-
1000 (-0) m., 7·S7°C. 
at lOOOm., 13·48°e. at 
200m. 

Gulf of Aden, 1061-1080m. 
Off Indus Delta; 
N I 00, 1500 (-O)m. 
5·57°C. ; N200 
2000 (-O)m., 3·18°C.; 
Arabian Sea, 759-1024 
m. ; N 200, 400-64Sm. ; 
N200, 600 (-0) m. ; 
East coast of North 
America; 37°11' 20" N., 
69° 39W. ; Messina; 
Japat;l ; Marquesas Is. 

Northeast coast of Africa, 
500-200Om.; Off 
Seychelles, 1500m.; 
Off Mauritius, 1500 
-2000m.; Arabian Sea, 
3840·3872m., 3·68°C. 
at 2000m; Maldive 
area, 457m.; Bay of 
Bengal, 2500m.; bet. 
ween Cocos Is. and 
West coast of Sumatra, 
520-2400rn.; Madura 
Sea, 289m.; Japan ; 
Gulf of Guinea, 700-
3000m. 

Alagoa Bay to Natal, 
548m.; East coast of 
Africa, 693m, 9°C. 
Arabian Sea, 658m. ; 
9·2°e.; Maldive area, 
494m., 10·86°C. at 
400m.; Andaman Sea, 
343-740m., 13·3-8·3;C.; 
West coast of Suma
tra, 614m., 10·2°C. 
apan; Northeast of 

New Zealand, 95'). 
1097m.,6"-4°C. 

Laccadive Sea, 1828m. 
3·7°C.; Arabian Sea 
N200, 430-984m." 12.120 

-8·48°C.: Pacific coast, 
of Central America, 
271·3279m. 3'8°.2· 1°C. 

Arabian Sea 409.S29m., 
12 .2°-11 '1°C. ; Maldive 
area, 494m.,10·86°C. at 
400m., Andaman Sea, 
343-402m., 13.30 C. • 
Philippines. • 



1961.] MISRA & MENON :. Distribution of fishes 433 

V-SUMMARY 

This,pap~r deals.wi~? the dis~ributional pattern of 173 species of fishes 
of th~ IndIan regI<?!l belongIng to. the Orders Clupeiformes, Bathy
Clup~Ifor~es, Galaxllformes, Scopebformes, and Ateleopiformes with 
specIal relerence to the mean annual isotherms of 6° ~ 12° and 20°C. 
The regiOL al and zonal distribution of these species is indicated according 
to their lcritudinal and vertical ranges, and an attempt has been made to 
separa!e t hem out. as littoral o! semipelagic, bathypelagic, abyssal, 
e~demI~, Indo-PacIfi~, cosm<?pobtan aT?-d so on. T~ese 173 species 
(IncludIng 4 subspecIes) consIst of 85 lIttoral or semIpelagic, 3 exotic 
and land-locked, and 8? bathypelagic species. 

A detailed, classified list of these 173 species is given the 
paper, showing their mean annual isotherms, latitudinal and longitudinal 
ranges, distribution, and vertical ranges, depths in metres and bottom tem
peratures wherever available. Out of the total 173 species, 133 belong 
to the Order Clupeiformes, 37 to the Order Scopeliformcs and one each 
to the Orders Bathyclupeiformes, Galaxiiformes and Ateleopiformes. 
Orders Clupeiformes and Scopeliformes together constitute 170 species 
out of which 83 are bathypelagic and 87 littoral or semipelagic species: 
Of the 83 bathypelagic species, 16 are endemic to the "Indian region", 
while 67 species have been recorded from the Indo-Pacific, Atlantic, 
Arctic and Antarctic regions, unaffected by isothermal limitations. Out 
of 87 litto:~l or semipelagic species, 3 are exotic, 16 are endemic and the 
remaining 68 species have a restricted range extending eastwards into the 
Indo-Pacific and even as far as the tropical Atlantic, but never extending 
westwards and penetrating the cold waters of the Atlantic west of the 
Cape o~ Good Hope. The Cap~ thus represen~s a w~ll dem~rcated line 
of divisIon between the Indo-PacIfic and AtlantIc speCIes of lIttoral and 
semipelagic fishes. 
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PLATE 34 
Map, showing the mean annual'surface isotherms 6°C, 12°C and 20°C' in . the 

Indian, Pacific and Atlantic Oceans~ 
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This paper is a report on a small but extremely interesting collection 
of spiders made mainly by me as a member of the Rajasthan Survey 
Party, Zoological Survey of India, during 1956-57. The material con
tains abou t a dozen species, of which three are new to science. In addi· 
tion to the notes on distribution, I have added summaries of my ecologi
cal field observations on each species. The specimens, including the 
types, are in the National Collections of Zoological Survey of India, 
Calcutta. 

I take this opportunity of recording my sincere thanks to Dr. M. L. 
Roonwal, Director, Zoological Survey of India, for facilities and en
couragement. 

II-SYSTEMATIC ACCOUNT 

Family 1. ERESIDAE 

t. Stegodyphus pacificus Pocock 

1900. Stegodyphus pacijicus Pocock, Fauna Brit. India, Arach., London, p. 209. 
Specimens collected.-4 ~~, KaHana Desert Afforestation, ca. 11-2 

Km. west of Jodhpur, 13-xii-1956. 1 ~, from Bareganga, ca. 16 Km. 
north of Jodhpur, 17 ... xii-1956. 

Measurements.-Total length 15'70 mm. Carapace 7'50 mm. long, 
5 '50 mm. wide ; abdomen 9·20 mm. long, 8·00 rom. wide. 

[ 435 ] 
7 ZSI/61 20 
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Field notes.-This species lives on bushes of Zizyphus and Acacia 
sp., where they spin a large .sheet-like web, with a tubular retreat. 
The spider lives alone, unlike S. sarasinorum. After cutting the tubular 
retreat, I found the dead mother spider partially eaten by young ones, 
The number of young ones in the nest was about one hundred. Another 
specimen was collected with a cocoon. November and December appear 
to be the breeding time. 

Distribution.-INDIA : Western India; Eastern Khandesh; Poona. 

Family 2. L YCOSIDAE 

2. Hippasa pisaurina Pocock 

1900. Hippasa pisaurina Pocock, Fauna Brit. India, Arach., London, p. 150. 

Specimens collected.-l ~ and 1 ~, from Merta City, 13-xii-1956' 
15 ~ ~ and 5 ~ ~, from Dungar College compound, Bikaner, 6-i-1957· 

Measurements.-Total length 12·50 mm. Carapace 5'50 mm. long, 
.'00 mm. wide; abd9men 7'00 mm. long~ 4'80 mm. wide. 

Field notes .-This species lives on the ground, where it spins a sheet
like web on the surface of grass, with a tubular retreat. The spider 
rests on the upper surface of the sheet. When disturbed it takes shelter 
inside the tubular retreat. 

Distribution.-INDIA : East Khandesh ; Poona ; Bangalore; Western 
India. 

3. Lycosa birmanica (Simon) 

1884. Pardosa birmanica Simon, Ann. Mus. Store Nat. Genova, Genova, 
20, p. 333. (Type-locality: Minhla, Lower Burma.) 

Specimens collected.-l0 ~ ~, 5 d'~, from Kailana tank, ca. 8 Km, 
west of Jodhpur, 14-xii-1956. 20 ~~, 5 d' d', from Bareganga, ca. 16 Km. 
north of Jodhpur, 20-xii-1956. 
. Measurements.-Total length 5'00 mm. Carapace 2-70 mm. long, 

200 mm. wide; abdomen 2'50 mm. long, 1·50 mm. wide. 
Distribution.-INDIA : Western India, Bombay; Mysore ; Bangalore ; 

U. P.; Nagpur; Bengal. Also CEYLON and BURMA. 

4. Lycosa pUDctipes Gravely 

1924. Lycosa punctipes Gravely, Rec. Indian Mus., Calcutta, 26, p. 603. 
(Type-locality: Bangalore.) 

Specimens collected.-2 ~ ~, Merta city, 26-xii-1956. 
Measur~ments.-T()tf\l length 5-60 mm. Carapace 3·00 mm. long, 

1 ~60 mm. \\'Ide ; abdomen 2·60 m.m. long, 1·70 mm. wide. 
field notes.-Lycosa birmanica and L. punctipes occur on damp soil 

maInly near the edges of tanks and lakes. They are very fast runners. 
L. birmanica also runs over the surface of water. 

DistribUtion.-INDIA : Western India; Bangalore ; Lucknow ; Bihar; 
Bengal.. 
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Family 3. PHOLCIDAE 

5. Artema atlenta Walckenaer 

1837. Artelna atlellta WaIckenaer, Apteres, 1, p. 656. 

437 

Specimens collecte.d.-l ~ Merta City, 27 -xii-1956. 6 ~~, J orebir; 
ca. 16 Km. south-east of Bikaner, l1-i-1957. 

Measure'!lents.-Total length 6·10 mm. Carapace 2-60 mm. long, 
2-50 mm. wIde; abdomen 3-50 mm. long, 2'50 mm. wide. 

Field notes.-See under Crossopriza /yoni below. 
Distribution.-INDIA : Western India; Travancore ; Meerut · Poona ; 

Punjab. Also BURMA (Tharrawady). ' 

6. Crossopriza Jyoni (Blackwall) 

1867. Pholcus lyoni Blackwall, Ann. Afag. nat. Hist., London, 19(3), p_ 302. 

Specimens collected.-5 ~ ~, Mandore, ca. 11 Km. north of Jodhpur, 
12-xii-1956. 16 5?- ~,Bhagat-ki-kuthi, ca. 7 Km. south-west of Jodhpur, 
21-xii-1956. 

Measurements.-Total length 4'60 mm. Carapace 1'60 mm, long, 
2'00 mm_ wide; abdomen 3'00 mm. long, 2'50 mm. wide. 

Field notes.-Crossopriza lyoni is a common house spider. It spins 
an extremely fine but irregular cobweb from which it lies suspended 
upside down. It prefers dark: old and abandoned houses. No cocoon 
is made but eggs are glued together and carried in the chelicerae of the 
mother till they hatch. Artema atlenta often occurs in the same situations 
and has habits similar to C. fyoni, but is larger and stronger, so that it 
often kills the latter and occupies its web. Both the species are nocturnal. 

Distribution.-INDIA : Western India; Madras; Meerut; Allahabad; 
Punjab. Also BURMA. 

Family 4. ARGIOPIDAE 

7. Arigope arcuata Simon 

18~4. Arigope arcuata Simori, Ann. Mus. Stor. Nat. Genova, Genova, 20~ 
p. 343. (Type-locality: Burma.) 

Specinlens collected.-2 ~ ~, Jamsar roadside, ca. 17'5 Km. north of 
Bikaner, 10-i-1957. 

Measurements.-Total length 11·70 mm. Carapace 3'30 mm. long, 
2-90 mm. wide; abdomen 8'30 mm. long, 5'40 mm. wide. 

Field notes.-Arigope arcuata makes its web very nicely. The web 
is often suspended between adjoining branches of lowgrowing plants 
and is large and orb-shaped, with very characteristic four white zigzag 
lines marking a cross "X" .in the centre of the web. These white lines 
serve as supports for the legs. The web is spun vertically and the spider 
hangs vertically head downward. 

Distribution.-INDIA : Western India; South India. Also BURMA 

an d A1l.ABIA. 
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8. Cyrtophora citricola (F orskal) 
1775. Aranea eltrieola Forskal, Deseript. Animalium, p. 86. 

~"pecimens collected.-lO ~ ~, Merta City, 26-xii-1956. 
Measurements.-Total length 6·80 mm. Carapace 3-00 mm. long, 

2·20 mm. wide; abdomen 4·30 mm. long, 3·10 mm. wide. 
Field notes.-This species spins a very fine web which is roughly 

conical but may have several stages below the dome. The web commonly 
hangs under bushes of Zizyphus sp. The spider hangs downwards 
at the apex of the inverted bowl of the web. The webs are placed together 
to form a colony on a single bush. 

Distribution.-INDIA : Western India; Bangalore; Chingleput; 
Kanara ; Punjab. Also BURMA, CEYLON, AUSTRALIA, MADAGASCAR, 
AFRICA and SOUTH EUROPE. 

9. Araneus nauticus Koch 
1875. Araneus nautleus Koch, A egypt. Abyssin. Araeh., p. 17. 

Specimens collected.-l ~, Kailana tank, ca. 8 Km. west of Jodhpur, 
14-xii-1956. 

Measurements.-Total length 5.50 mm. Carapace 2'60 mm. long, 
2·30 mm. wide; abdomen 3'40 mm. long, 3·50 mm. wide. 

Distribution.-INDIA : Western India; Poona ; Eastern Khandesh ; 
Darjeeling. Also PAKISTAN and BURMA. 

10. Tetragnatha mandibulata Walckenaer 
1873. Tetragnatha mandibulata Walckenaer, Hisl. Nat. des. Inst., 2, p. 211. 

Specimens collected.-8 ~~, 7 (J 0, KaHana tank, ca. 8 Km. west of 
Jodhpur, 14-xii-1956. 

Measurements.-Total length 8·40 mm. Carapace 2·00 mm. long, 
1·50 mm. wide; abdomen 6'70 mm. long, 3·20 mm. wide. 

Field notes.-These spiders were collected from twigs of Acacia 
arabica overhanging a tank. The spiders rest by day with their legs 
stretched out before and behind and are only active at night. They 
spin large orb-webs at sundown among grasses and other foliage usually 
in the vicinity of water. 

Distribution.-INDIA : Western India; Bengal; Nicobar Islands_ 
Also BURMA -and the AUSTRO-MALAYSIA. 

Family 5. GNAPHOSIDAE 

Genus Gnaphosa Latreille 

11. Gnapbosa kailana sp. nov. 
Material.-l ~, KaHana Desert Afforestation, ca. 11'2 Km. west 

of Jodhpur, 13-xii-1956. 1~, Nagaur, Merta Dist, 26-xii-1956. 1~, Lallgarh, 
Bikaner, 8-i-1957. All colI. B. K. Tikader. 

Description.-General : Cephalothorax brown, legs and clypeus 
lighter than cephalothorax ; abdomen dirty white. Total length 8'30 mm., 
carapace 2-90 mm. long, 2·20 mm. wide; abdomen 5'30 mm. long, 
3·30 mm. wide. 
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Cephalothorax.-Heart-shaped, relatively broad in front, convex 
with a fovea, clothed with spine-like hairs and a brown narrow line 
encircling almost the entire border of cephalothorax, the tufts of dark 
brownish hairs, three on each side. Eyes viewed from front : anterior 
row of eyes slightly procurved ; anterior median eyes slightly smaller 
and darker than the anterior laterals ; the posterior row recurved and 
longer than the anterior row, posterior medians white, with irregular 
outline, slightly larger than the laterals and further away from each other 
than from laterals. Clypeus narrow, Inargin bearing spines, directed 
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TEXT-FIG. l.-Gnaplzosa kailana sp. nov. Fenlale. Holotype. (a). Dorsal view of 
whole body. (b). Right chelicera. (c). Maxillae and labium. 
(d). Spinners. 

forward. Sternum oval, pointed behind, densely clothed with spiny
hairs. Labium, maxillae and chelicerae. Text-fig. 1, b, c. Legs long. 
stout, with spiny-hairs and strong spines interspersed, I and IV legs 
longer than others, tibia I with two pairs of ventral spines and a single 
spine in between the former, metatarsi I and II with two pairs of ventral 
spines. Scopulae extend upto the base of metatarsi I and II. 
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Abdomen.-Elliptical, covered with hairs, a dagger-shaped line more 
white than the ground colour of abdomen, this line extends from the 
base of the anterior mid-dorsal to the middle of abdomen; several 
irregular tufts of dark brown hairs on the abdomen. Ventral ~urface 
uniform less white than dorsal side, clothed with hairs. SpInners 
Text-fig. Id. 

Type-specimens.-Holotype: I female, Z. S. I. Reg. 'No. 2490/18, 
Paratypes : 2 females, Z. S. I. Reg. No. 2491/18. 

Type-locality.-Kailana Desert Afforestation, ca. 11·2 Km. west of 
Jodhpur, Rajasthan, India. 

Geographical distribution.-INDIA : Western Rajasthan: Near Jodh
pur; Merta city, Dist. Nagaur ; Bikaner. 

Comparison.-This species resembles Gnaphosa occidentalis Simon 
but is separated as follows.-(i) Cephalothorax brown and three tufts of 
dark brownish hairs on each side (in G. occidentalis cephalothorax 
uniform dark brown). (ii) Abdomen dirty white, several irregular tufts 
of dark brown hairs on the dorsum (in G. occidentalis abdomen uni
form dark brown). 

Genus Scotophaeus Simon 

12. Scotopbaeus rajastbanus sp. nov. 
Material.-I ~, Merta 7rity, Dist. Nagaur, 27-xii-1956, colI. B. K. 

Tikader. 
Description.-General : Cephalothorax, legs and clypeus brown; 

abdomen dark brown. Total length 6·60 mm. ; carapace 2·30 mm. 
long, 1·90 mm. wide; abdomen 3·90 mm. long, 2·20 mm. wide. 

Cephalothorax.-Narrowed in front, convex, with a conspicuous 
fovea, clothed with fine hairs. Eyes viewed from front: anterior row 
slightly procurved ; anterior medians considerably larger than the laterals 
and black. Posterior row slightly longer than the anterior row and 
procurved ; eyes posterior row more or less equal and equidistant of 
each other, the posterior median white, the two laterals moderately dark. 
Clypeus narrow. Sternum oval, slightly pointed behind, clothed with 
hairs. Labium triangular and almost contiguous with the maxillae. 
Text-fig. 2b. Chelicerae vertical, margin without tooth. Legs long, 
spined, IV legs longer than others. Scopulae extend upto the base of 
metatarsi I and II. 

Abdomen.-More or less elliptical, narrowed behind, clothed with 
fine pubescence, mid-anteriorly with an obscure white patch; ventral 
surface darker than the dorsal, with small widely placed white dots. 

Type-specimen.-Holotype.: 1 female, Z. S. I. Reg. No. 2492/18. 
Type-locality.-Merta city, Dist. Nagaur, Rajasthan, India. 
Geographical distribution.-· Known only from the type-locality. 
Comparisons .-This species resembles Scotophaeus blacklvalli (Thorell) 

but is separated as follows.-(i) Cephalothorax brown (in S. blackwalli 
cephalothorax light to deep reddish-brown). (ii) Chelicerae vertical, 
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margin wi thout tooth (in S. blackwalli chelicerae vertical outer margin 
with three teeth and inner with one). ' 
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TEXT-FIG. 2.-Scotophaeus rajasthanlls sp. nov. Female. Holotype (a). Dorsa 
view of whole body. (b). Maxillae and labium. (c). Spinners. 

Family 6. THOMISIDAE 

Genus Thanatus Koch 
13. Thanatus Iaitceoletus sp. nov. 

Material.-2 ~ ~, Bikaner town, 12-i-1957, colI. B. K. Tikader. 
Descripfion.-General : Cephalothorax and abdomen dirty-white; 

eyes black, legs concolorous with cephalothorax ; clypeus white. Total 
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length 6'40 mm. ; carapace 1'60 mm. long, I-SO mm. wide; abdomen 
3-20 mm. long, 2'20 mm. wide. 

Cephalothorax.-Broader behind, narrowing in front, clothed with 
hairs and scanty spines; a pale band encircles almost the entire margin 

-a s 

TEXT-FIG. 3.-Thanatus [anceo/ellis sp. nov. Female. Holotype. (a). Dorsal view of 
whole body. (b). Epigynum. 

of cephalothorax and two oblong dark brown broad patches sub-laterally_ 
Eyes black, two rows, both recurved, but the posterior row longer, both 
the rows form a crescent-shaped area. Clypeus lon~, mar~in with nv~ 
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spInes, directed forward. SternuJn pale-white and hairy. Legs long, 
stout~ spined femora, petella and tibiae with irregular iO'.lgitudinal dark 
brown bands. 

Abdomen.-Oval, clothed with fine hairs, a longitudinal dark brown 
t anee-like spot in front on the middle, two longitudinal light bluish 
bands on the posterior half of the abdomen, four' to six longitudinal rows 
of spines from the black pigmented spot on the dorsal surface of 
abdon1en. Ventral surface pale white, with numerous irregular brown 
dots especially on the sides. Epigynum as seen in Text-fig. 3b. 

Type-specimens.-Holotype: 1 female, Z. S. I. Reg. No. 2493/18, 
P(Jratype: 1 female, Z. S. I. Reg. No. 2494/18. 

Type-Iocality.-Bikaner town, Rajasthan, India. 

Geographical distribution.-Known only from type-locality (Bikaner, 
Rajasthan.) 

COlnparisons.-This species resembles Thana/us striatus Koch but is 
separated as follows.-(i) Cephalothorax dirty white and with two 
oblong dark brown broad patches sublaterally (in T striatus cephalo
thorax yellow brown with t\VO lateral bands of dark brown and a median 
brown stripe behind the posterior eyes). (ii) Sternum pale white \vith 
hairs (in T striatus sternum yello\v-bro\vn, heClvily spotted with dark 
hrown): 

III-SUM~1ARY 

Three new species of spiders are described in this paper. All the 
species were collected from desert areas of Rajasthan. The new species 
belong to three genera and two families (Ganaphosidae and Thomisidae). 
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A NOTE ON LADY-BIRD BEETLES (COLEOPTERA: COCCINELLIDAE), 
FROM RAJASTHAN, WITH FIRST RECORD OF BULAEA LICHATSCHOVI 
(HUMMEL) FROM INDIA 

By 
A. P. KAPUR and A. R. BHAUMIK 

Zoological Survey of India, Calcutta 

(With 1 Text-figure) 

During the course of a general faunistic survey of Rajasthan by the 
Zoological Survey of India, in 1958, the following four species of lady
bird beetles (Coleoptera : Coccinellidae) were collected by the Survey 
parties. 

1. Epilachna chrysomelina, subsp. orientalis Zimm. 
2. Menochilus sexmaculatus (Fabr.) 
3. Bulaea lichatschovi (Hummel) 
4. Coccinella septempunctata Linn . 

. B. lichatschovi is undoubtedly a new addition to the list of Indian 
Coccinellidae, as will be seen from the remarks made under this species. 
Except for M. sexmaculatus, which is an Oriental species, all the other 
species are of palaearctic origin. Details of the material belonging to 
each species together with brief notes on their geographical distribution 
and colour variation are given below. 

Subfamily 1. EPILACHNINAE 

1. Epilachna chrysomelina orienta lis Zimm. 

1936. Epilachna chrysomelina subsp. orientalis Zimmermann, Z. indukt. 
Abstamm. lI. Vererblehre, 71, pp. 527-537. 

1950. Epilachna chrysomelina subsp. orientalis Zimm., Kapur, Bull. ent. 
Res., 41 0), pp. 175-179, (larva). 

Material.-l02 examples as follows: Rajasthan, Mohangarh, 
15.1.1958 (1 example); Jedbaisar-Jaisalmer, 21.1.1958 (3 examples) ; 
Panchpodra Salt Depot, 14.11.1958 (2 examples) (all K. K. Tiwari CoIl.); 
Gudha, Nagaur district, lO.VI1.1958 (7 examples) (A. K. Mukherjee ColI.) ; 
1,£1.1958 (6 examples); 8.11.1958 (1 example); 7.1V.1958 (1 example) ; 
8.V.1958 (2 examples); 20.V.1958 (3 examples) ; 26.V.1958 (5 examples) ; 
27.V.1958 (9 examples); 30. V.l958 (6 examples); 26.V1.1958 (25 
examples); Dudu, 11.lV.1958 (I example); Sambhar Naraina road, 
21. V.1958 (6 examples); Lihorana, 23.V.1958 (4 examples); Kuni, 
24.VIIL19S8, "on leaves of water melon" (20 examples) (all T G. 
Vazirani CoIl.). 

Remarks.-Found on cucurbits, this species feeds mainly on the 
l~avcs. It occurs as a serious' pest of cucurbits in the Middle East and 
occasionally also in northern India (note the occurrence on water melon 
above). We have not come across this species from eastern and southern 
parts of India. 

[ 445 ] 
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Subfamily 2. CocelNELLlNAE 

Tribe 1. SYNONYCHINI 

2. Menochilus scxmaculatus (Fabr.) 

1781. Coccinella 6-maculata Fabr., Spec. ins., p. 96. 
1850. Cheilomenes sexmaculata (F.), Mulsant, Ann. Soc. Agric. Lyon 

(2; 2, p. 444. 
1943. Menochilus sexmaculatus (F.), Timberlake, Bull. Hawaii. Sug. Ass. 

ent. sere 22, 47 (1), p. 40. 
1958. Menochilussexmaculata(F.), Kapur, Rec. indianMus., 53, p. 333. 

Material.-I8 examples as follows: Rajasthan, Gudha, Nagaur 
district, 8.11.1958 (7 examples).; 5.111.1958 (6 examples); 7.1V. 1958 
(1 example); Kuchaman road, 16.11.1958 (4 examples) (all T G. 
Vazirani Coll.). 

Remarks.-"All the 18 specimens show the usual three black markings 
on each elytron which are light yellow to pink in ground-colour. None 
of the black elytral markings show any tendency towards confluence, 
a feature which is more evident in" the populations from several other 
(Oil the whole more humid) parts of India. The size of the examples 
represented in the collection varies relatively considerably, the smallest 
specimen being 3·3 mm. long and 2.9 mm. wide, and the largest being 
5.0 mm. long and 3'9 mm. wide. 

This oriental species is widely distributed in South-East Asia and 
has been recorded from as far as Taiwan. It also occurs in the neigh
bouring countries of India, namely, Nepal in the north, Ceylon in the 
south, as well as in East and West Pakistan. 

Tribe 2. COCCINELLINI 

3. Bulaea lichatschovi (Hummel) 

(Text-fig. 1) 

1827. Coccinella Uchatschovi Hummel, Essais Entom., 1 (6), p. 43. 
1874. Bulaea Uchatschovi (Hummel), Crotch, Revis. Coccinellidae, p. 105. 
1951. Bulaea licJza:scJzovi (Humnlel), Kapur, Brit. Mus. Exped. South 

Arabia, Pt. 18, p. 296. 

Material.-3 exalnples: Rajasthan, Japog (District Jaipur), 
2S.lV.1958 (T G. Vazirani CoIl.). 

Remarks.-Crotch (loc. cit.) gave its distribution as "Sandy and 
desert places from Senegal through Egypt and Arabia to Central Asia 
and Persia." Heyden (1894)1 subsequently recorded it from Afghanistan, 
and Korschefsky (1932)2 from Hungary, Turkey, etc. It was hitherto, 
not recorded from India and its occurrence in Rajasthan is, therefore, 
of interest. 

The species shows considerable variation of spots. This has been 
illustrated by Kapur (Ioc. cit.) in the Arabian material studied by him. 
While seyen examples ~xamilled by hiln from South Arabia had full 

1. He.yden) L. von, Dts:.h. ent. Z., 1894, p. 83. (1894). 
2. Korscheisky, R.Ccleopt. Cat. Berl., 16, (120), p. 377 (1932). 
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number of spots. (lar,ge .and sometime confluent), 11 examples from 
South-West ArabIa (Aslr) were without the elytral spots· on the 
,other hand in the six examples from Yemen and Aden the elytral spots 
were .much reduced in size though not altogether absent. In the above
mentl.ooed three examples from Rajasthan, the size and number of the 
spot IS not reduced but the elytral spots are lighter in colour, being 
dark-brown and not quite as black as the markings and spots on the 
head and pronotum (l'ext-fig. 1 Q, b). It is, however, difficult to state 
whe~her Rajasthan would be an area of light pigmentation for this 

. specIes. Perhaps more material from Rajasthan would be required 
in order to determine whether or not the light pigment of the elytral 
·spot., as noted in the examples mentioned above, would be a character 
·of any significance at all. 

0'0 mm. 

a 
i EXT-FlO. I.-Outlines of Bulaea lichatschovi (Hummel) from Rajasthan, showing 

the relatively diffused and light elytral markings. 

4. Coccinella septempunctata Linn< 

1758. Coccinella septempunctata Linnaeus, Systema Naturae (ed. x), p. 365. 

M aterial.-45 examples: Rajasthan, Gudha, Nagaur district, 
25.IV.1958 (T G. Vazirani ColI.). 

Remarks.-This is a well-known species which, though of Palaearctic 
origin, is widely distributed in India. A detailed acco~nt. of th~ geo
graphical variation in the elytral markings of this speCIes In IndIa, by 
Kapurl has already been sent for pUblication. Suffice it to say here 
that out of 45 examples of the species, 33 examples showed reduction in 
the size of the spots, to examples had normal size spots (i.e., easily 
comparable in Si7.£ to the ones in populations from Europe, the type .. 
locality of the species) and only two exatnples showed enlarged and 
partially confluent elytral spot<.;. 

1. Kapur, A. P. Proc. ls/ Ali-India Congr. Zool., (1959) Pt. 2, pp. 479·492 (1962). 
22A 
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SUMMARY 

[VOL. 59,. 

·During a general faunistic survey of Rajasthan carried out during 
1958 by the Zoological Survey of India, the following four species of 
lady-bird beetles were collected: (1) Epilachna chrysom elina , subsp. 
orientalis Zimm., (2) Menochilus sexmaculatus (Fabr.), (3) Bulaea lichat
schovi (Hummel) and (4) Coccinella septempunctata Linn. Of these 
only M. sexmaculata is oriental, while the rest are of palaearctic origin. 
B. lichatschovi is recorded for the first time from India. E. chrysomelina 
orientalis is a phytophagous species which occurs generally as a pest of" 
Cucurbits in several parts of northern India and of the Middle Eas t 
while the other three are well known carnivorous species. 
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During the years 1958 and 1961 a detailed survey of the manne 
molluscan borers in the Port Canning and the adjacent areas of the 
Sundarbans (West Bengal) was carried out. Ten species of t.h.e family 
Teredinidae were thus collected. A preliminary description of a new 
species found, namely, Bankia (Ne()bankia) roonwali, has been published 
recently (Rajagopaliengar, 1961), and a fuller description, with illustra
tions and ecological notes, is givc."n here. About 40 entire specilnens 
and several shells were collected around Sajnakhali, Sundarbans, West 
Bengal. "rhe specimens were extracted from the following kinds of 
mangrove tr(~es, of which all but the last mentioned were living :-

Bengali name Botanical nalne Family 

1. " Baen " A vicennia officinalis Linnaeu5 I 
A vicennia alva Blume S Verbenaceae 
A vicennia marina Vierhapper 

2. " Gengwa " Excoecaria agallocha Linnaeus Euphorbiaceae 

3. " Goran " Ceriops. decandra Ding Haul 

j Rhizophoraceae 
(:;:=:: C. roxburghiana Arn.) 

Ceriops tagal (Perry) Robinson I 

~ ="" C. cando lie an a Arn.) J Rhizophoraceae 

[ 449 ] 
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4. " Khalsi " Aegiceras corniculatus (Linnaeus) Myrsinaceae 

5. "Pu~sur" Xylocarpus 111011uccensis Roemer I 
~ Meliaceae 

(= Carapu 111vlluccensis Lamarck) J 

I am indebted to Dr. M) L. Roonwal, Director, Zoological Survey of 
India, for placing at my disposal the valuable material to work out and 
for many useful suggestions. I am thankful to Dr. H. C. Ray, Zoologist, 
Zoological Survey of India, for kindly going through the paper,to Dr. A. 
Daniel, Zoologist, for his valuable co-operation in the preparation of 
this paper and to Shri K. l'hothathri of the Central National Herbarium, 
Howrah, for kindly supplying the correct botanical names of the plants. 

II-SYSTEMATIC ACCOUNT 

Genus Bankia Gray 
1840. Bankia Gray, Gen. Synops. Brit. Mus., London, 42nd ed., p. 154 

(nomen nUdUI11). 
1842. :Bankia Gray, Gen. Synops. Brit. Mus., London, 44th ed., p. 76 

(diagnosed, but no species named). 
1847. Bankia Gray, Proc. zool. Soc. Lond., London, 15, p. 188 (type-species 

designated). 
Type-species :-Teredo bipal111ulata Lamarck. 

Subgenus Neobankia Bartsch 

1921 Neobankia Bartsch, Proc. bioi. Soc. Wash., Washington, 34, p. 25. 
Type-species :-Bankia (Neobankia) zeteki Bartsch. 

Bankia (Ncobankia) roonwali Rajagopalaiengar, 1961 

(PIs. 35 and 36 ; Table 1) 

(a) Material 

Lot A.-Con. H. C. Ray, Sajnakhali, Lat. 28° 7'N., Long. 88° 50'E., 
24-Parganas, West Bengal, 21-28 March, 1958, as follows :-(i) 1 
example, Sajnakhali Forest Office jetty, 21.iii.1958, ex. a log of wood. 
(ii) 6 examples, south bank of Sajnakhali Khal, east of the Forest Office 
23 and 28.iii.l958, ex. pieces of living mangrove trees. (iii) 12 examples., 
'l'etulbaria camp about 17 Km. south west of the Forest Office, 25-26. iii. 
1958, ex. pieces of living mangrove trees. 

Lot B.-CoIl. A. S. Rajagopalaiengar, Sajnakhali, Lat. 28° 7' N.:
Long. 88° 50' E., 24-Parganas, West Bengal, 26th April-3rd May, 1961 
as follows :-(iv) 1 example, south bank of Sajnakhali Khal about 
200 metres west of the Forest Office .. 26. iv.1961, ex. a piece of living 
U Gengwa" tree. (v) 2 examples, Baentolla-Bharani, a creek about a 
Km. west of the Forest Office, 26-27.iv.1961, ex. a piece of living 
" Gengva" tree. (vi) 3 exa111ples4 south bank of Sajnakhali Khat 
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.about 3 Km. east of the Forest Office, 29.iv.1961 ex. trunk of a living 
" Goran "tree. (vii) 4 examples, bank of Gomdi river about 5 Km. 
w~~.t of the Forest Office, 30.iv.1961, ex. piec~~ f)f living" Goran " tree. 
'(VIU) 3 examples, bank of Gomdi river about) Km. west of the Forest 
Office, 30th April-1st May, 1961, ex. pieces of living I0Io Khalsi " tree. 
(ix) 3 examples, Sajnakhali Forest Office jetty, 2.v.1961, ex. a piece of 
., Pussur" wood. (x) 2 examples, Sudhanyakhali about 13 Km. south 
of the Forest Office, 3.v.I96I, ex. pieces of living "Goran" tree. (xi) 3 
examples, Sudhanyakhali about 13 Km. south of the Forest Office, 
3.v.1961, ex. a piece of H Baen " trc(;. 

Lot C.-l example, Sewri ti:nber pond, Bombay, January, 1957. 
·Coll. V C. Palekar, ex. ,vood. 

(b) Description 

1 Shell (P1.36, Figs. 1, 2 ; and Table 1).-Globular, thin, white to deep 
pink depending upon nature of wood infested. Extreme anterior area 
marked by usual sinus, without much callus. From this region radiate 
dental ridges curving downwards over anterior lobe. Anterior lobe with 
38-56 equidistant ridges having finely denticulated free Inargin. Space. 
between ridges twice as wide as ridges but slightly narrow towards umbo ; 
ridges closer in younger shells. Length of anterior lobe almost equa 1 
to its height. Line marking junction of anterior and anterior median 
portion wavy. Anterior part of median lobe about h~lf as wide as 
anterior lobe and separated from it by an impressed wavy iine, with more 
closely set ridges than in anterior lobe, bearing 28-32 denticulated 
ridges. Dental ridges meeting those on anterior lobe at slightly greater 
than a right angle but not continuous with them. Middle portion of 
median lobe narrow, extending from unbonal region to ventral knob; 
its surface crossed by wavy lines of growth irregularly. Postt;rior part 
·of median lobe as wide as anterior part of median lobe, with feeble lines 
of growth. Posterior-medi~.n portion bending slightly inwards at its 
junction with posterior lobe but without clear demarcation. Posterior 
lobe formlng the auricle, quite conspicuous and bearing translucent linc:s 
of growth. 

Interior of shell smooth, middle part of median lobe appearing as a 
.depressed groove. Umbone projecting as a knob. Apophysis (hy
pophysis or blade of some authors) springing from the umbone curves 
.and passing downwards almost to ventral knob; lying oblique to inner 
.surface of shell. Auricle extending over median lobe as a shelf. 

TABLE I.-Measurements (ill nlln.) oj Bankia (Neobankia) roon"Tali 
R ajagopala it I1gar 

Range 
Body-part (15 exs.) Holotype 

1. Total length 56·0-180·0 (in spirit) 112·5 
378·0 (Ii ving) 

2. Length of shell 
3. Height of shell 
4. Length of pallet 
5. Length of stalk 
6. Length of blade 

. 7. Diameter of blade 

6·0-12·0 12·0 
6'U-- (2·0 12·0 
1 j 0 - .30-0 36 0 
5-0-20-5 15-0 
7·0-21·0 11·0 
2'0--... 4·0 4'0 
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2. Pallets {PI. 35, Fig. 3 ; PI. 36, Figs. 3-6, and Table I).-Long, fragile~ 
well-formed cone-in-cone type, with a cylindrical stalk white or pink 
depending JPon the we' .>~; infested. Blade yellowish brown to chocolate 
consisting of a series of 'cones, somewhat semicircular in cross-section, 
i.e., slightly bulged along outer surface and flat along inner surface. 
Individual cone-elements of blade arranged very compactly, leaving no, 
space for the narrow tapering part of cones to be visible. Cones asym
metrical, i.e., more developed on one side of the axis, the condition being 
reversed on the other blade. Number of cones 6-13 (13 in holotype). 
Membrane (periostracum of some authors) covering the cones thrown 
into pectinate processes (denticulation of some authors) at the free 
margins of cones on both sides. Lateral borders of cups (cones) not 
drawn out and with or without pectination-in the latter case pectination 
being eroded or lost. Number of pectinate processes variable, 23-46 
along outer margin with average 36, and 19-35 (average 25) along inner 
margin. Range for holotype : 30-43 (average 37) along outer margin, 
19-30 (average 26) along inner margin. Pectination appearing bifid 
in some cases. Outer and inner margins concave. Concavity either 
nearly equal in depth on both sides, or outer margin slightly deeper than 
inner. Outer margin circularly con.cave , inner margin with a distinct 
angulation in the mid-region resulting in almost a V-shaped condition. 

A cylindrical rod (similar to the stalk), projecting axially from the 
distal extremity of ~lade (i.e., from the centre of concavity of last cone 
indicating the continuation of the stalk through the whole length of 
pallet as its core), present in some but not clear in others, is present in 
the holotype. . 

3. Siphons (PI. 35, Fig. 3 ).-Fairly long, conjointed. almost equal in 
length and mottled with reddish brown spots irregularly. I nhalent and 
exhalent siphons separate just subterminally. Tip of inhalent siphon 
wider than that of the exhalent and bearing a few tiny papillae-like 
structures along the rilTI. 

4. Collar.-A well developed collar present at base of siphons and 
s lightly rolled out on itself. 

5. Burrol1'.-It is lined by a calcareous tube non-adherent to the animal 
except at the collar region. Calcareous tube fairly thick, particularly at 
posterior end. 

(c) Type-specimens 

All type-specimens deposited in the National Zoologicai Collections, 
Zpological Survey of India, Calcutta. 

Holotype.-One example from Material Lot B (viii), above, Z.S.I. 
Reg. No. M16751/2, Sajnakhali, colI. A. S. Rajagopalaie'1gar, 30.iv.1961, 
ex. a piece' of living '" Khalsi "tree. Paratypes.: Four, as follows :
Two from Material Lot B (vii), one from (ix) and one from (xi), above,. 
Z.S.I. Reg. Nos. M 16752/2 to 16754/2. 

(d) Type-locality 

INDIA: West Bengal; Sajnakhali (24-Parganas District), about 5 Km .. 
"'est of the Sajnakhali Forest Office,: Lat. 22° 7' N., Long. 88° 50' E. 
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(e) Geographical Distribution 

INDIA: Bombay: Sewri timber pond, West Bengal: (24-Parganas 
District), Sajnakhali and its vicinity 

(f) Comparisons 
Bankia (Neobankia) roonwali has certain unique characters not ;net 

with in any of the species so far known of the subgenus Neobankia. In 
respect of compactness of cones on the blade, it resembles B. (N.) tenuis 
Sivickis, whereas in the pectination of the free margin of cones it approxi
mates B. (N.) lineata Nair. In general shell characters it bears some 
resemblance to B. (N.) zeteki Bartsch, johnsoni Bartsch, lineata Nair and 
denticuloserrata Daniel. 

Another peculiarity which distinguishes this species from all others 
is in the arrangement of denticulated ridges on the anterior lobe of the 
shell. According to Bartsch (1927) and Nair (19 55) these ridges, which 
are apart in the early stage of the shell, become closer-spaced as the 
shell increases in age, whereas in the case of B. (N.) roonwali the reverse 
obtains. 

R oonwal (1954) recorded Bactronophorus thoracites (Gould) for the 
first time in India from living mangrove trees of Sundarbans. Ganapati 
& Rao (1959) also reported- the incidence of four species of Teredinid 
marine borers from mangroves of the Godavari estuary. My specimen~ 
of Bankia (Neabankia) roonwali also are collected from stems of different 
kinds of living mangrove trees of Sundarbans. 

III-KEY TO KNOWN SPECIES OF SUBGENUS Neobankia (GENUS BankiaJ 

(A). Cone elements dist antly placed-

1. One of the margins denticulated 

Both margins denticulated 

2. Outer free margin of segments (cones) denticulated, 
while the inner free margin smooth 

Inner free margin denticulated, outer free luargin 
smooth 

3. Cones of the blade somewhat angularly cupped 

Cones not angularly cupped but the 0 LIter n1argin more 
deeply concave than the inner 

4. New cups of pallet fornled at the distal extrenlity of 
blade (lateral borders drawn out into slender processes, 
longer on one side than on the other), innet margin of 
cup straight, outer deeply concave 

New cups of pallet formed at the proxilnal extremity of 
blade (inner margin of cup with eight prominent 
teeth, lateral borders of cups drawn out into slender 
processes longer on one side than on the other) 

5. Inner free border being straight, while the outer is 
curved 

Both margins curved (concave) 

2 

5 

barlhe/ow; Bartsch 

3 

occasilll1cuia Ireciale 
et. al. 

4 

rllbra SivicIds * 

konaensis Edmondson 

Zelek; Bartsch 

Johnsolli Bartsch 
--------- ----

*hawaiiensis Edmondson is possibly a synonym of rubra Sivickis . 

7 ZSI/61 24 
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(B). Cone elements large! in number, lateral borders drawn 
out into slender processes-

~. The joints (cones) tulip-shaped and covered with a 
radiant white membrane 
The joints not tuHp-shaped 

7. Margin of outer surface has regular teeth 
8. Dentic1es in the intermediate space of rim (margins) 

simple and non-serrated (dentic1es stronger and stouter 
along margin) 
Each denticle in the intermediate space of rim (margins) 

bears on either side 5 to 8 serrated structures 

(C). Cone elements compact, !~teral borders not drawn out 

9. Stalk continuing through the whole length of pallet as 
its core (lateral borders not drawn out, inner margin of 
cones with a distinct angulation in the middle, both 

roch; Moll 

lineata Nair 

[VOL. 59, 

7 
8 

denticuloserl'ata 
Daniel 

9 

margins pectinate) roonwali 
Rajagopalaiengar 

Stalk not continued through the wh£)le pallet {free 
margins pectinate or comb-like) tenuis Sivickis 
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PLATE 35 

Bankia (Neobankia) roonwali Rajagopalaiengar.1961. 

FIG. I.-Left lateral view of the entire animal (Holotype). 
FIo. 2.-Right lateral view of the entire animal (HolotyPe). 

Flo. 3.-Enlarged left lateral view of posterior r~gioD of tbe Holotype, showing 
siphons and pallets. 
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RAJA'GOPALAIENGER 

Bankia (J\~eobankia) roonwali Rajagopaiaienger. 

PLATE 35 



4S4(b) 

PLATE 36 

Bankia (N eobankia) roonwali Rajagopalaiengar, 1961. 
FIG. I.-Shell, outer view. 
FIG. 2.--Shell, inner view, drawn to same scale as Fig. 1. 
FIG. 3.-Pallet of Holotype, outer view. 
FIG. 4.-Pallet of Holotype, inner view, drawn to satr.e scale as Fjg~ 3. 
Flo. ~.-A cone element of pallet enlarged, outer view. 
FIG. 6.-A cone element of pallet enlarged, inner view. (Drawn to same scale 

as Fig. 5.) 
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I-INTRODUCTION 

The nutrition of fishes provide valuable data not only for determining 
the food charts, but also the seasonal scarcity, shoaling and migration of 
fishes, and such information will be useful to commercial fisheries in 
forecasting the movements of the fish into or out of their feeding grounds. 
It is hoped that the present account on the food ofl arvae, juveniles and 
adults of Sardinella sirm, S. gibbosa, S. melanura, S. clupeoides, S. albella 
S. jimbriata, S. sindensis and S. longiceps, together with a key to i:he 
identification of some young stages of sardines, will add to our knowledge 
of Indian Sardines. In preparing the key, Misra (1953) was of consider
able help. Other references such as Day (1889), Weber and Beaufort 
(1913), Fowler (1931), and Nair (1953) were also consulted. 

• Present address-Central Marine Fisherios Research Unit, Mangalore-l ~ 

[ 455 ] 
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I am thankful to Dr. C. P. Gnamuthu, Director, Madras University 
Zoology Research Laboratory for his constant help. My thanks are 
also due to Dr. (Miss) M. V Lebour and the late Dr. G. A. Steven, 
L~boratory Citadel Hill, Plymouth for some helpful criticisms. I am also 
thankful to Dr. Krishnaswamy, Reader, Zoology Research Laboratory, 
Madras for having helped me in ident~fying the copepods. 

II-MATERIAL AND METHODS 

The material for the study consisted of 621 young fishes and 881 
adults collected from Madras, Nagapatam, Mandapam and Ernakulam 
areas at a depth ranging from 4-20 fathoms. Shore-seines, boat-seines, 
hand nets and gill nets are the main types of gear employed in the fishery. 

The fishes were examined, fixed and preserved in 5 per cent formalin 
and brought to the laboratory where detailed examination was made. A 
detailed description of the method of analysis and the method of deter
mining the volume of stomach contents of young fishes has been already 
dealt with by the author (Kuthalingam 1955). As the diet of the fishes 
varies even in the same species during different stages of growth a~d 
maturity, four broad divisions were made regarding the sexual maturity, 
i.e., immature, mature, ripe and spent. 

The vague and indefinite terms used by many authors were avoided 
in describing the larval stages and the recommendation by Hubbs (1943) 
was followed. For the purpose of convenience three terms are recounted 
below. 

Post larvae.-The structure and form continue to be strikingly unlike 
that of the juveniles and the digestive system is differentiated enough to 
take in food. ' : 

Juvenile.-Young essentially similar to adults with all the taxonomic 
c Ita ractt.'fS. 

Adults.-Full grown with all mature features. 

III-KEY TO THE IDENTIFICATION OF SOME YOUNG SARDINES 

l"be young sardines were collected from the plankton as well as 
f~om the :fishermen's nets. They measured from 25 mm. up to 60 mm, 
SInce these sardines are alike in general shape, stru~ture and appea
rance~ the ~eed. for identifying these commercially important groups of 
fishes \vas telt, In order to identify them w'ithout much difficulty. The, 
easily recognisable characters, such as, fin formula number of scutes, 
col~ur and other important taxonomic features a~e given in Table I 
agaInst t.he names of the respectiv~ species. Text-figures 1 & 2 \\'ere 
drawn dIrectly from the specimens. ' 
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DCT-FIO. I.-Young sardines. (0). Sardinella sirm. (b). S. glbbosa. (c). S. Inelanura. 
(d). S. c/upeoides. 
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TBXT-FIG. 2.-Young sardines. (a). Sardinella albella. (b). S. jin1briata. (c). S. sinden· 
sis. (d). S. longiceps. 

, 
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IV-THE FEEDING HABITS OF ADULT SAR.D!NES 

The previous work on the feeding habits of the different species of 
sardines of the tropical and the subtropical countries was alre2.dy reviewed 
by the author (Kuthalingam, 1960b). In India Sardinella longiceps and 
S.jimbriafa rank as the most valuable species along the west coast, while 
in south-east coast S. gibbosa occurs in shoals. S. kanagurta, S. melanura 
and S. brachysoma, which are commonly landed in Madras coast, are 
known as the Indian Sardines. 

From Table No. 2 it is obvious that the males predominated the catch 
and the spawners were found only in the case of S. /ongiceps. It is also 
evident from the table that the immature fishes appear to take more food 
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TEXT-FIG. 3.-Graph, showing monthly variations in proportions of the food 
components and total average volume of food of the adult sardines. 

than the mature on~s and the spawners were found with empty stomachs. 
However, the spent fishes continued to feed once again. The present 
author admits that such a conclusion can only be accepted with due 
caution especially in view of the fact that these data were based on a 
study of 881 individuals belonging to eight species of sardines irrespec
tive of the possible differences in the tilne of capture, ecological condi
tions of the catch and other bionomic factors. The total volume of food 
·consumed by immature, mature, ripe and spent fishes was measured 
separately and averaged. 
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It is observed frOln tne food chart as well as froln the Text-fig. 3 
that there was aunost a similarity in feeding of these adult sardines. 
Phytoplankton formed the main bulk of the food. They are represented 
by diatoms, algae and green matter. The diatoms were identified as 
Asterionella sp., Coscinodiscus sp, Thalassiothrix sp., Thallasionema sp., 
Rldnozosolenia sp., Tabel/aria sp. Filamentous algae were found in the 
stomach mixed with copious quantities of mucus and were in a partly 
digested condition. Trichodesmium and Oscil/atoria were the only algae 
that could be made out. Very frequently green matter was found. 'fhis 
is probably the digested algae or the sea weeds. Previous workers like 
Huxley (1881), and Lebour (1918) have mentioned the presence of green 
matter in the stomach of certain fishes and consider it as dig~sted plant 
matter. Smaller crustaceae were represented by copepods (Oithona sp., 
Temora sp., Acartia sp., Paraca/( nus sp., and Pseudodiaptomus sp.), 
ostracoda, amphipoda, megalopa, zoea, cypris-larvae and crustacean 
remains. Larval bivalves and pteropods, polychaetes, eggs and sand 
particles constituted the miscellaneous item. The larger crustaceae 
were represented by Acetes sp., Pena2US sp., Squil/a sp., Lucifer, and Pal
monidae. However, the digested matter is not taken into consideration. 

V-THE FOOD OF YOUNG SARDINES 

From Table No.3 it will be seen that smaller crustaceae formed the 
main bulk of the food. They were represented by copepods, copepod 
nauplii (Oithona spinulosa, O. rigida, Temora sp., Paracalanus sp., 
Pontel/a sp., Eucalanus sp., Pseudodiaptomus sp., Labidocera sp., and 
Acarfia sp.) ostracoda, zoea, amphipoda and larval forms of Acetes 
Lucifer, ."fenaeus sp., and cirri pede. Larval bivalves, gastropods and 
broken bits of shells indicated that mollusc formed a minor item of diet; 
parapodia and isolated segments of polychaetes were also present in the 
stomach. Th~y were found in such and advanced stage of digestion. 

VI-REMARKS 

From the data gathered and presented it is ob"ious that young as 
well as the adult sardines are surface feeders, feeding mainly on plankto
nic organisms. Though there are indications of particulate as well as 
filter feeding, it is observed from the data that even though they are 
capable of feeding on organisms of larger consistency indicating parti
culate feeding, the major part of its food is constituted by smaller plank
tonic organisms thus showing that these sardines are essentially filter
feeders. The absence of these species in certain months of the year 
cannot be explianed unless and until we study more about their 
biology and the seasonal d'stribution of the various I'ood organisms in 
the environment. 
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Though there has been considerable diversity 'of opinion as to whether 
the sardines are selective or non·-selective in its food, the observations of 
many authors on the predcmirarce cf different organisms in the 
stomach of sardines collected at different places are worth noting. 
Lewis (1929) examined and found in the californian sardine a very high 
percentage of diatoln. Parr (1930) raised the question whether these 
diatoms were included in their diet in a selective manner or only acciden
tally along with larger copepods. Nair (1953b) reported that the food of 
Sardinella longiceps, consisted of plankton with phytoplankton pre
dominating. Vijayarahavan (1953) showed that the three species of 
Sardines, Sardinella brachysomo, S. kanaKurta and S. melanura feed 
mainly on zooplankton. It is Scofield (1934) who reported that the 
California sardine (Sardinops caerulea) became more efficient filter feeder 
capable of straining diatoms only when they grew larger and the gill 
rakers developed fine straining structure like those demonstrated by 
Kishinouye (1907) in Japanese sardine (Sardil1ops melanostica). 

The foregoing analysis reveals that the adult sardines feed more on 
phytoplankton, whereas in the case of young ones the stomachs were 
filled with zooplankton. It is probable that the diversity in feeding of the 
young as well as the adults may be due to the development of gill rakers 
and filtering mechanism which are the aspects of the study which deserve 
further attention. 

VII--SUMMARY 

The analyses of the stomach contents of 1,502 specimens of sardine 
belonging to eight species were studied with special reference to the sex 
differentiation, maturity and feeding intensity. An aid to the identifica
tion of the young stages of sardines is also given. The results of the 
study revealed that :-

(a) young s:lrdines feed more on zooplankton, 

(b) phytoplankton formed the main bulk of the adult sardines, 

(c) the immature fishes appear to take n10re food than the mature, 

(d) the spawners were found pr actically starving, and 

(e) seasonal ft.uctuations were observed in the volume and cOlnposi
tion of food, 
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TABLE I.-·An aid to the identification oj some young fishes of the genus Sardinella. 

Serial 
No. 

Species 

I Sardinella sirm (Ruff) 

Taxonomic Characters C'olouration 

Maxillary reaches almost the front margin of A bluish-green colour was observed on the dorsal 
the eye. Scales deciduous and thin with very region whereas the ventral region was silvery. 
fine concentric stripes. Teeth were found The sides were also silvery. Just below the 
on the Palatines, Pterygoids and tongue. Gill lateral line twelve dark spots were recordt:d, 
filam; nts were longer than! diameter of the arranged in a row from the anterior region to 
eye. There were sixteen pre-ventral and thir- the caudal. Both the caudal region and the 
teen post-ventral scutes. pectorals were light brown. The other fins 

were hyaline. 

Fin formula 

B. 5 ; D. 18; A. 19; P. 17; V. 18; 
L. 1'40 ; L. tr. 12. (Text-fig. Iu). 

11 Sardinella glbbosa (Cuv. Val.) Maxillary reaches almost the pupil. Lower jaw 
was slightly prominent. Last two anal rays 
were thickened and a little prolonged. Scales 
with partly vertical lines and the hinder part 
with irregular holes were noted. Gill fila
ments were 1 i times in eye diameter. Seven
teen pre-ventral and twelve post-ventral scutes 
were found. 

The upper-part of the body was dark bluish- B. 6 ; D. 19 ; P. 15 ; V. 8 ; A. 20 ; C. 20 ; 

III Sardillel/a melanura (Cuv.) Maxillary reaches under pupil as far as middle 
of the eye; lower jaw was rather longer than 
the upper. Scales were seen in irregular 
longitudinal rows. 25 serrated scales were 
noticed along the abdominal edge. Teeth 
were present on the tongue. Caudal was 
deeply forked and the lower lobe was longer 
than the upper one. Fourteen pre-ventral and 
eleven post-ventral scutes were recorded. 

tV SQrdinel/a clupeoides (Blkr.) Maxillary reaches below the middle of the eye. 
Caudal fin was seen with longer inferior lobe. 
Abdominal profile was more convex than that 
of the back. Lower jaw projected beyond the 
upper. There were eighteen pre-ventral and 
sixteen post-ventral scutes. 

green and the lower silvery. The base of the L. 1'45 ; L. tr. 12. (Te~t-fig. Ib). 
dorsal fin was characterised by a dark black 
spot. The caudal fin was light blue. 

The dorsal region was brownish and the sides B. 6 ; D. 18 ; A. 18 ; P. 14; V. 8 ; L. 
silvery. Caudal was dipped black. The 1,44 ; L. tr. 11. (Text-fii!. Ie). 
opercle had a blue spot. 

Bluish-green above and the sides and ventral- B.6; D. 17 ; P. 16; V.8; A. 20l C.19 ; 
region were purple with gold dots in it. The L. 1'47 ; L. tr. 14. (Text-fig. tal. 
caudal fin was characterised with a blackish 
margin. 



Sardin~ila aibelia (Vat) 

VI SardineI/o fi;mbriata (Val) 

VJI S''lrdinella sindensis (Day) 

VIII Sardinella long;ceps (Cuv. 
& Val.) 

Maxillary reaches middle of the eye. tower jaw 
most prominent. Anal was much lower than 
the dorsal, its base a little shorter than that of 
dorsal. Scales with an irregular crenulated, 
incised and striated margin. Seventeen pre
ventral and twelve post.ventral scutes were 
recorded. 

Maxillary extends below the front margin of the 
eye. Lower jaw was slightly projecting be
yond the upper jaw. A band of teeth was 
seen along the middle of the tongue and also 
on the palatines. The last two anal rays were 
thickened and a little prolonged. The caudal 
is highly forked. The pre-ventral and post
ventral were sixteen and fourteen in number 
res pecti vely. 

Maxillary reaches to below the 1st 1 of the eye. 
Lower jaw was prominent. Preorbital with a 
raised and branched ridge .. Scales with their 
edges a little rough and having some vertical 
lines were recorded. Gill rakers were closely 
set, nearly as long as the eye. Only twelve 
post-ventral scutes were recorded. 

Maxillary extends below the front margin of the 
eye. Lower jaw slightly projected beyond the 
upper. Scales were indistinctly c.Tenulated 
and regularly arranged. Caudal were deeply 
forked. Gill rakers were numerous about 
one half longer than the E'ye. Teeth on pala
tine pterygoids and tongue were noted. Out 
of thirty-one scutes noted, eighteen were pre. 
ventral and thirteen post-ventral. 

the upper part was greenish and silvery below. 
A dark black patch was noted at the tips of the 
dorsal, at the base of the first three dorsal rays, 
at the tips of the caudal and behind the oper .. 
culum. 

B.6 ; O. 19 ; ~. 11 ; v. 8 ; A. 22 ; C. 20 ; 
L. 1'45 ; L. tr. 12. (Text-fig. la). 

The dorsal region was bluish-green and the sides B.6, D. lY ; V. 8 ; A. 21 ; C. 20 ; P. 16 
silvery. Numerous lIne olack dots were L. 1'43; L. tr. 12. (Text-fig. 2b). 
noticed on the dorsal fin. Other fins were 
pale yellow in colour. 

The back was deep blue and the sides golden. B.6; D. 19; V.8 ; A. 19 ; C. 21 ; P. 17 ; 
The end of the caudal lobes were dark. A L. 1'41 ; L. tr. 13. (Text-fig. 2c). 
dark small black mark was seen in the shoulder. 
Caudal was dipped black .. 

The back was blue with golden reflection and the B.6; D .17 ; P. 17 ; V. 9 ; A. 16 ; C. 17 ; 
abdomen silvery. A large greenish gold L. 1'46 ; L. tr. 11. (Text-fig. 2d). 
spot on the upper margin of the operc1e and 
preoperc1e was noticed. Caudal and dorsal 
were stained green. 

----------------------~-------------------------------------------



TABLE 2.-Showing the lenglh range, sex differentiation, maturity stages, etco, of the 8 species of adult Sardines. ~ 
0\ 
0\ 

Sex Maturity and feeding 
I'-._--A ___ ~ e- .A. ------Serial Name~ of Species Tot. No. Length range No. of No. of No. of Average No. of Average No. of Average No. of Average 

No. examined inm.m. & ~ immature Volume mature Volume ripe Volume spent Volume 
of St. of St. ofSt. ofSt. 

cont.in cont. in cont. in cont.in 
c.C. c.C. C.c. C.c. 

~ 
1. Sardinella sirm 78 100-128'0 50 28 78 302 ~ 

~ 
C 
""': 

~ 
2 S. glbbosa 92 90-138'5 62 JO 50 3"8 22 1°2 20 1'4 ~ ..... 

~ 
~ 

3. S. mer:Jllur {I 121 110-128'2 81 40 21 4-2 88 8·8 12 1°3 ~ 
~ 
~. 

~ 

4. S. c/1I;J~oias 128 119-132'0 68 60 128 5'1 ~ c.., 
~ 
~ 

~ 
5 S.a/b,tela 132 10O-!~2·5 90 42 3"9 132 0'9 

6. S.jimbrlata 91 95'2-1100 2 68 30 98 

7. s" ~;ndensi' 91 90°5-112°2 51 40 40 3'3 20 1'2 31 1"7 
~ 

~ 
8, S .lon~ cej S 141 100-16214 79 62 7 4'2 

~ 
60 1'1 30 Empty 10 l"S Vl 

\Q ... 



TABLE 2.-Showing the length range, sex differenciation, maturity stages, etc., oj'the 8 species of adult Sardines.-_ contd_ ~ 

\0 
-..l 0\ 

Food Chart No.1 ..... 
N ~I tI) 
~ -... 
0\ ..... 

Food item/Months Nov_ Dec. Jan. Feb. March April May June July August Species 

~ 
~ 

F 42-0 37'0 37-0 44'0 51-0 52'0 49"0 50'0 46'0 54'0 ~ 
~ 

SC 25'0 32-0 32'0 33'0 2S'0 32'0 37'0 30'0 37'0 40'0 > 
t"'" ... 

M 10'0 14'0 6'0 12'0 12" 0 10'0 S'O IS'O 2S'0 29'0 Sardinella sirm Z 
(;) 

LC 4'0 2'0 S'O 6-0 2'0 12'0 10'0 12'0 4'0 20'0 > s: 
P 42'0 40'0 36'0 44'0 50'0 49'0 SO'O 47'0 47'0 51' 0 

SC 30'0 38'0 30'0 32'0 20'0 31'0 38'0 29'P 3S'0 37'0 S. gibbosa ~ 
M 8'0 11'0 3'0 10'0 S-O S-O 13'0 19-0 20'0 27'0 

~ 
~ -. 

LC 3'0 6'0 4'0 4'0 1'0 g·O Sf{) 10'0 S'O 24'0 ~ 
p 42-0 36'0 36'0 44'0 ~O'O 52'0 48'0 50·0 46'0 52'0 :::--

~ 

SC 20'0 33'0 32'0 34'0 IS'O 33'0 39'0 30'0 37'0 3S'O S, me/anura 
c::r--. ~ 
~ 

M 9'0 10'0 12'0 tt·O 20-0 9'0 5'0 lS'O IS'O 30'0 .c, 
'-t. 

LC 6'0 5'0 8'0 10'0 3'0 20'0 9'0 11'0 12'0 s-o c.., --- -------- ~ 
P 39'0 37'0 38'0 41'0 ~2'0 50-0 48'0 48'0 48-0 50'0 ~ 

~ 

SC 20'0 34'0 26'0 33'0 16'0 32'0 37'0 24'0 30'0 -. 
40'0 ~ 

~ 

M: 12'0 12'0 9'0 14'0 14'0 12'0 7'0 19'0 16-0 16'0 S, c/upeoids 
~ 

I.C 7'0 2'0 S'O 12'0 4'0 24'0 12'0 14'0 s·o 12'0 -..----
P 40'0 40'0 37'0 42-0 ~1'0 52'0 49'0 4fl'0 47'0 50'0 

SC 22'0 39'0 31'0 27'0 21'0 26'0 30'0 27'0 34'0 36-0 

N M 5-0 i'O 8'0 7'0 S'O S'O 14-0 s-O 21'0 32'0 S. a/bella 
00 

3'0 12-0 40'0 1'0 8'0 5'0 7'0 ~4'0 8-0 ~ LC 3'0 0\ 
-l 



TABLE 2.-ShowinK the length range, Sex difjerenciatioh, "laturity slages, etc., of the 8 species 0/ adult Sardines- concld. 

Food Chart No. l-concld. 

Foo~ itemiMonths Nov. Dec. Jan. Feb. March April May June July Au'tust Species 

!> 3~-O 40'0 40'0 40"0 54-0 48"0 52"0 46·0 50·0 54·0 ~ 
~ 

SC 30-0 37·0 33'0 31-0 26-0 30'0 34-0 28-0 32-0 36'0 ~ 
C 
"""C 

M 3'0 7'0 10'0 5"0 12-0 3'0 11"0 20·0 26·0 33·0 S. fimbriata ~ 
LC 4-0 3"0 24"0 6-0 2'0 12'0 3"0 5·0 20-0 4'0 ~ 

~ 

~ 
~ 

~ 
p . 38'0 38-0 40·0 40"0 54·0 48-0 52'0 47·0 50·0 51-0 ~ $S. 
SC - 26·0 37·0 27·0 28-0 27'0 27'0 32·0 25-0 33'0 37-0 ::::s: 

M. 11·0 S'O S'O 13'0 8"0 11·0 10'0 14-0 27·0 37·0 S. sindensis ~ 
~ 

LC 3'0 2·0 20·0 4'0 1·0 8·0 11·0 13'0 8·0 8'0 
t.., 
~ 
~ 

~ 

P 39'0 36-0 40-0 41'0 54'0 49'0 52'0 50-0 50·0 54"0 

SC 27'0 30'0 29'0 30·0 20'0 29'0 30·0 31'0 39'0 40'0 

M 6·0 13·0 11·0 8'0 4'0 6·0 12·0 21·0 20-0 32'0 S. /ongiceps 

LC 2'0 1'0 12·0 2·0 2-0 4'0 6·0 8'0 12'0 12'0 

Not~.- '< 
P-Phytoplankton. 0 
SC-Smaller crustaceae. r 
M--Miscellaneous. Vl LC-Larger crustaceae \C 

'" 
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TABLB 3. 

Sardinella sirm Sardi nell'!. gibbosa ,-__________ __ ..!::.:'!!.'!.:!~'!:..clanura 
length offish (mm.) ,-----"-

("""20-25 -. 
25-30 30-35 35-40 25-30 30-35 35-40 30-35 3S -40 40-45 45-50 50-55 55-60 

l\: umber of fish with 11 16 1.0 12 15 
food. 

Number offish without 
food. 

Area of fishing Madras Off.shore Mandapnm Nagapatam Olf-shore 
In-shore 

Time of catch Morning Mornin~ Evening 

Copepoda 23'2 18·2 20·6 12·2 18·2 30'2 10·8 20·8 15-8 28'8 12·3 10·8 82 

Copepod nauplii 16·8 16·8 10·4 10·2 10·8 8·8 12-2 12-8 10·8 32·2 10·8 12·2 10·8 

Ostracoda 13-0 10·8 N 8'8 16·8 11~ 4·3 18·2 2·2 20'2 10·2 12-2 

Zoea 2·0 2·2 48 4·8 3-4 3-8 2·5 4·8 10·8 10·4 

Amphipoda 4·3 2·2 4·3 4-4 5'3 6·2 12·2 11·2 

ACffteS 4·8 2·2 10·8 3-3 10·2 11'2 12·2 

Squl/la larva 8·8 g'2 2·2 12-2 10·8 8·8 3·4 4'4 

Penaeus larva 12·2 2·6 12·8 12·2 2·2 4·4 3'4 

Lucifer 10·2 2·2 4·2 10·8 2·2 8·0 102 3·4 2·2 

Anomuran larva 5·8 6·4 11·0 22 10·8 80 2·2 3-4 

Bivalve larva 4·2 4·8 2·2 2·5 1·1 3-4 8·2 2·0 2·2 3·0 

Pteropoda 1·4 6·4 6·8 6·0 2·3 2·8 3·3 6·0 3·5 3·4 

Algae 44 2·5 8·8 20'2 2·0 1·4 8·2 1·3 25 4·7 28 

Diatoms 8·2 6·0 2·2 10·8 8·0 0'3 64 34 

polychaetes 2·0 88 8·0 4·2 2·2 6·2 2'S 

Cirripede larvae 10·8 16·0 6'8 2·2 20·2 82 

Pycnogonida . 4·8 5·3 ·6 5·3 2·1 H 2·2 10·8 S'2 

Eggs of crustace 8 2·2 2·5 2'1 2·4 4·3 5·0 3·2 

Green matter 32 3-2 2·5 2·2 S'8 3·2 H 42 

Teleoseanremaills 2-2 1·0 \·8 6·8 4·. 4·1 
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KUTHALINGAM : Feeding habits of sardines 

")howing the percentage average of the various food items of the different species oj young sardines 

Sardinella c1upeoides 
Sardinella alb ella Sardinella fimbriata Sardinella sindensis 

"- r------"-
.A-

60-65 '30·5-35'5 45·5-50'5 
, r------'-

50'5-55-5 
35-40 40--45 45-59 50-55 55-60 35-5--40'5 40'5-45·5 35'5--40-5 40-5-45'5 45-5-50'5 40'5--45'5 45'5-50'5 

14 
II 15 18 18 14 26 IS 22 

2 2 

Madra~ eff-shore Ernakulam Off-~hore Madras Off-shore Madras Off-shore 

Evening Morning Morning Morning 

14·6 18·2 22·8 10·7 11'4 5'2 10·8 12·5 33-4 10·2 32-8 21-8 10·8 20·5 12-5 S-5 

14'4 15·8 20·2 11·2 H 3·8 11·2 11·5 IN 12·0 12·0 14·8 12·4 15'5 13'5 6-4 

16·8 10·8 14·1 12-2 6·2 12-4 12·2 5·0 2-2 20'~ 10'5 ( 8-5 2-4 

2·5 H 2·2 2·2 4·4 10·0 6·!. 8·0 8'5 10'5 3'2 

4·8 5·3 H 8·0 3·2 10-2 18·8 6-5 

4-3 4-4 8-8 3-4 2·0 2-4 10-1! 20·8 7'2 10·~ 

2·2 10·8 12-2 18·8 10·8 3'0 14-2 18·2 8-l 8·0 

2-2 12-8 18-8 20-2 12·2 10-2 20-& 6-4 10·2 4-0 10·4 

8·0 11-2 20-2 18-8 12-8 10-7 18·2 4-() 2-0 12'4 

8-0 18-2 12·4 5-0 4-2 8'8 10·5 80 

2-5 2-0 7'1 2·0 2'5 10·2 3-3 7·0 10'6 5-0 

6-4 6-0 4·2 3·3 6-5 1·1 10·2 8'2 4-I 8'5 6-6 6-5 

6·0 2-5 8-0 11-4 4·2 10-6 7'4 2'6 6·5 3·5 

2'0 6'4 2'0 7'0 2-0 4·4 4·2 2·0 2·6 

8'0 2·2 1-0 3·2 2'2 2·1 6.4 

2'0 10-2 2-3 4-2 1·1 1·2 34 

8'2 2-2 
1'4 1'1 2·1 4-4 2'5 H 

5·3 4'~ 1'4 4·0 2'1 2·0 5·8 0-7 

5-8 12-2 
2-1 2·} 3'7 1'2 

2-! 2'0 1-2 H H 1-0 2'7 2·2 H 
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Sardinella longiceps 
"-- "-'\ 

25-30 30-35 35-40 40-45 45-50 50-55 55-60 

10 20 12 18 20 10 16 

2 

Madras Off-shore 

Evening 

20-2 24-6 15-8 18-5 10-5 0-0 

16-8 11'5 10·8 14-5 8-5 'j·8 j. ~ 

10-0 4-4 18-2 12·5 6·7 4·2 :.~ 

10-5 4'8 2·5 10-5 14·5 8-2 3·2 

6'5 10-8 4·2 10·5 

8·5 4'3 7·2 10·8 6·2 8-2 

7-0 2-2 4·2 8-1 11-2 10-2 1 (,." 

2·5 (1·2 4·0 6-4 6-2 12'4 

4-0 2-0 4·4 4-2 8·0 

6·0 3·2 3,2 S·'l) 

8·5 6·0 6-5 '3-0 4·6 6·' 

6-5 6·4 2-5 2-2 ] '2 5-8 3·!S 

2'0 6-0 6·4 3·3 2·2 2·0 2-0 

~'1 2·0 2·2 3·2 3-0 1-2 ~·4 

1-2 6-0 1 ·2 3-0 3·2 

2-S 4·2 6·8 2·7 

5·0 ~-1 21 3·2 «)'7 

8·.3 S'1 0·3 0·6 

1 ·1 5·3 2-0 ~'3 

:;,1 2·5 4-0 2'0 1'1 

29 
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The White-winged Wood-duck, Cairina scutulata (S. MUller), is 
reported to occur in India, Burma and Malayasian islands. Within 
India it ranges from the western districts of Assam (Goalpara, Kamrup, 
Darrang, Nowgong) to the eastern boundary of Lakhimpur District. 
The frequency of its occurrence increases from west to east. 

In the latter part of the 19th and the beginning of the 20th centuries, 
this species was common in Lakhimpur and Sibsagar Districts and 
straggling to adjoining districts. Col. Graham (see Hume and Marsha11, 
1881) reported this bird to be quite common in Lakhimpur District. 
Baker (1908) stated that he collected as many as 30-40 birds during 
five years from Lakhimpur District. Baker (1929) further recorded a 
great many of these ducks from Sadiya. The population of the duck 
appears to have dwindled during the recent years since sportsmen and 
naturalists have made only stray records of a single bird or a pair. Some 
such records are Hutchinson (1949), of a single specimen in Manipur, 
Ali and Ripley (1948), a pair in Tezu and Brahamakund, and Gee (1958) 
from east of Phillobari, Dum Duma, 3 examples. 

[ 471 ] 
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In view of the reported scarcity of the species during the recent years 
in Assam, the Indian Board for Wild Life proposed this species ()n ~he 
special protection list in 1952 and further in the meeting of the Blrd 
Wing of the Board in 1956, the question of saving the species was raked 
up. The Indian Board for Wild Life recommended an enquiry by the 
Government of Assam into the present status of this species and on that 
basis to constitute a sanctuary for the bird. The Assam Government 
requested the Zoological Survey of India for assistance in this matter. 
A team headed by the ~uthor went for an investigation in February-March, 
1961. The areas suggested by the Indian Board of Wild Life [vid~ Gee 
(1958)] for the possibilities of constituting a sanctuary in Lakhimpur 
District, and the suggestions of the Assam Forest Department, local 
sportsmen, tribal headmen and others were considered and a programme 
was chalked out accordingly concentrating the itinerary to the following 
forest blccks of Lakhimpur District :-

1. Upper Dihing reserve forest (West Block). 

2. Upper Dihing reserve forest including Dum Duma R.F. (East 
Block). 

3. Dibru reserve forest block. 

4. Gali, Poba reserve forest blocks (North bank of Brahmaputra) 

II-FINDINGS ABOUT THE WOOD-DUCK 

The White-winged Wood-duck was observed on two occasions after 
a very thorough search. A single example was seen taking to wings from 
the water of Namchik stream (Lat. 27°25', Long. 95°55'), Tinkopani, 
Namphai reserves in the Upper Dihing reserve forest (East Block). 
Another pair was met with within 5 Kilometres, N.E. of Puma Pathar in 
Digholi beel (Lat. 27°40', Long 95°20') in the Dibru reserve forest block 
at dawn. This pair was observed perched on a dead branch of a Hollock 
tree just at the edge of Digholi beel. On the north bank of Brahmaputra 
river about one kilometre interior of the Poba river mouth (junction of 
Poba river and Brahmaputra) a long drawn honk followed by a croak was 
heard disclosing its presence there. 

III-STATUS, HABIT, HABITAT 

The bird has no doubt become rare and may accidentally be .met with 
either singly or in a pair at dusk or dawn in the dense swampy virgin 
forest areas in Lakhimpur District which are still unexploited and 
inaccessible. Such areas should be studded with beels, pools and sluggish 
creeks, canopied and shaded by forest trees and creepers and with a few 
dead stumps here and there. The water reserves should contain fishes, 
planktons and other aquatic organisms. 

The bird ;s reported to frequent also standing crop cultivated round 
about forest villages and its visit is during the night time perhaps for 
feeding. 

The village headnlen say that the population of the Chinaha or Raj
deohans, (White-winged Wood-duck) has cleteriorated to such a great 
<;xtent within the course of the 1ast 25 to 30 years that very rarely one comeS 
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TEXT-FIG. I.-Recorj of White-w:nged Wood-duck in Assam. 
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across it. This bird was so common that in definite spots of forest one 
could get them without fail in waters of Bud';Dihing, Laikajan and Jonai 
CMurkog-Selek) rivers. 

IV -PROBABLE CAL;SES OF DEPLETION 

There had been a lot of disturbances in the haunts of the bird during 
the recent past, primarily due to opening of forest areas for extension of 

MAP OF N.E.).AKHIMPUR f-E 
~ 

TEXT"FlG. 2.-*Map of N. E. LakhimpUf, showing the area sur\'eyed to locate the 
Wood-duck and a possible site for a sanctuary. 

agriculture, ind ustrialisation and rehabilitation and changes in topography 
due to repeated earthquakes and floods since tbe year 1950. There also 
appears to be an increase in unauthorised shooting taking advantage of 
crop protection weapons and netting and poaching by tribal people who 
are quite ignorant about the rarity of the bird. It is reported by local 

[*In the map for 'Metal Road' read 'Metalled Road' and for 'Unmetal Road' 
read 'Unmetalled Road'.j 
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people that during the last World War, the military people stationed in 
Lakhimpur District took liberty to shoot without discrimination and the 
game suffered in their hands to a great extent and the White-winged 
Wood-duck could not perhaps stand the rigors and have been completely 
wiped out from certain areas and only in small pockets a few exist today. 

V -SANCTUARY 

After a careful consideration of the present status, probable reasons for 
depletion and ecological suitability for the bird in question, a sanctuary 
in the part of the Dibru reserve forest is proposed herewith. 

(i) Sanctuary area 
A part of the Dibru reserve forest block, approxilnately covering a 

marshy area of 30 square metres may be considered for the establishment 

R£rERENCE 
Sw,m" II". 

~~ DUIributi- cd w.w.w .... 
~ :.::. :.-: un S'CCt""ly 
:::.::: ~~ ,."..rslty .;.,. 

MAP OF DIBRU R .. FOREST -~ .... 

~.-""~ t~l¥d~y f ,,7" " f IWomctres ;"",,: 0 1 4 5 Miles 
~Z'EI L\KDY R.I. ( 
t+++t-4++ RAILWAY 0 

:~ .LINE -: 
~ :-:.:::: ROAD en 
~2=73=O~----------~~----------~------~----~~--~27~·lO· 

TEXT-FIG. 3.- Map of Djbru reserve forest, showing the si te recommended for 
the sanctuary. 

of the sanctuary. The area may roughly be demarcated in the map 
"[based on the Survey of India map (1923-26)83 M] by Laikajan on the 
north and a straight line of 6 Kilometres parallel to 28-0', Latitude from 
Puma Pathar and then turning at right angle towards north to meet the 
Laikajan river. The area thus would be defined approximately bet~·een 
Lat. 27°38·5' and 27°41·0' and Longitude 85°18·5' and 95°22·0' 

The whole area is marshy and contains several stagnant pools of which 
three beels, viz., Dighal, Dighali and Majholi are worth mentioning. 
The nullahs (jans) which interconnect, do not flow properly as there is 
an upset in drainage due to series of earthquake and floods since 1950. 
As a result the swamps are on increase and a marshy flora is prevalent. 
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(ii) Flora alld Fauna 

[VOL. 59, 

The general flora as stated is nlarshy composed mainly of several 
species of canes and palms (viz. Pinanga sp., Calamus sp., Livistonia sp.), 
reeds and grasses (viz. Ekra sp., kush, Saccharum sp., and Nal, Phragmites 
sp.), thin and thick clusters of bamboos (viz. Bambusa sp., Dendrocala
mus sp., etc.), undershrubs (viz., PhutukuJa, Melastoma sp., Tora, Alpinia 
sp.), climbers on living and dead trees (viz., Derris sp., Vitis sp., Thunbergia 
sp., Dalbergia sp., Tinospora sp.). In the vast stretches of water are 
found various hydrophytes among which the water hyacinth (Eichhornia 
crassipes) is the most common. The timber trees are not many but 
Hollock (Terminalia myriocarpa), Gondroi (Cinamomium sp.,), Jarul 
(Lagestroemia sp.), Nahor (Mesua ferra), and Hingori (Castanopsis ~p.) 
may be found occassionally. 

The fauna is varied and it would be unnecessary to give a list of all the 
aniInals found in that area except those which may be considered as 
predators or competitors of the Wood-duck. Some may devour the eggs 
and lift the chicks and others may attack the adult birds. Among the 
carnivores mention may be made of the large and small civets, Viverra 
zibetha, Viverricula indica respectively, the fox, Vulpes bengalensis, the 
common otter Lutra lutra, the jungle ~at Felis chaus. Among the birds, 
the osprey, Pandioll haliaetus; the serpent eagle, Spilornis cheela ; and 
crested hawk-eagle, Haliaetus leucoryphus are accused for destruction of 
the eggs and chicks. A lnention may be made of the water monitor, 
Varanus saivator, which is said to catch hold of the adults while they ·are 
busy in collection of their lnorsel from water. 

(iii) Approach to the proposed sanctuary 

The west part of the sanctuary is easily approachable from Tinsukia 
by a metalled road, with a break at Guijangaon (forest beat office) where 
a ferry crossing is necessary to enter the Dibru reserve forest. One has 
to measure 16 kilometres by jeep in dry season to Puma Laika. During 
the monsoon the road is lost, the available transport is a boat or an ele
phant. 

VI - MISCELLANEOUS INFORMATION 

The following information about the White-winged Wood-duck was 
obtained from officials, public men and tribal heads and others. 

1. Shri M. L. Saikhia, D.F.O., Assam State Forest stated that he 
obtained a live specimen from Shri G. K. Lahon, a forest contractor, 
who caught the bird froln a paddy field during night time in a cleared 
forested area of Singpho (LakhiInpur District) in January, 1961. The 
bird was kept with other ducks and was behaving ,veIl but after a month 
it unfortunately escaped from captivity. 

2. Shri B. N. Das, Working P1an Officer, Assam Forest had seen a 
bird in the Tirap river, NalTISai area some 4-5 years back. 

3. Shri Mohanlal, Conservator of Forest, Assam had seen the bird 
in Bokajan, Manipur Road area some time in 1944-45. 
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4. Shri P. D. Stracey, EX. Chief Conservator of Forests, Assam, 
had met the bird twice on Borjan-Digboi Road in 1943-47. 

5. Shri William Needham, Ex. Manager, Murkong Selek Assam Saw 
Mills and Timber Conlpany, said that the bird was not uncommon some 
20 years back in the northern bank of Brahamputra of Lakhimpur Dis
trict, but he has not come across any within the last 5-10 years. 

6. Shri Chiniram Regon, President and Secretary, Mishin Kebong, 
observed very recently a pair in kampung beel, N. Lakhimpur. 

7. Shri Lathoila Duania, the village headman of N. Them, said that a 
pair or two were observed in Tikeri (E. Lakhimpur DistIict) by him in 
1956 .. 57. 

8. Shri Golok Chandra Bharali of Salmora village, Sibsagar, caught 
a pair from Majho!i beel, M oriani range, Sibsagar District, in 1953. 

9. Shri Durga Dhar Lagasur, Contractor, Dibru Reserve forest, 
had seen this bird on several occasions in Dibru reserve forest during 
the last 15 years. 
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PLATE 37 

FIG. I.-The Namphai Forest Block where a single Wood-duck was sighted. 
FIG. 2.-The thick vegetation of Poba (N. Lakhimpur District) where the call of a 

Wood-duck was noted. 
FIG.3.-A close up of the spot (Namchik pool) where a Wood-duck was observed 

swimming. 
FIG. 4.-The Dighal beel (Dibru Forest) where a pair of bird was observed. 
FIG. 5.-A specimen of the White-Winged Wood-duck (Cairina scutula/a). 
FIG. 6.-A veteran forestman who helped the party in trekking through the dense 

forest of Lakhimpur and in sighting the rare Wood-duck. 
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Forest in _ .E. Lakhimpur, As~am) frequented by the vVhite-winged Wood-duck. 
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Zoologists from early times have paid attention to the structure, 
development and nature of the kidneys of fishes. Valuable contributions 
were made by Muller (1884), Balfour (1882), Sedgwick (1905). Kingsley 
(1926): Goodrich (1930), Bridge (1932), Parker and Haswell (1940) and 
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others. 1n spite of all these, Owen (1938) remarked that, "The fish kidney 
has been the subject of several cytological and histological investigations, 
but confusion has resulted from the extreme diversity of kidney types in 
this group". Although several cytological and histological studies have 
been Inade by .Graffiin (1929, 1933 and 1937), Smith (1929). Marshall 
(1930), Nash (1931), and others, the fish kidney still needs further 
investigation. This is not merely due to the diversified form and 
structure of. the kidneys found in them, but also to the varying effect 
of the habitat upon them. It is generaJ]y admitted now that the kidneys 
of fishes bear the impress of the change or changes in habitat that occur
red in their phylogenetic and evolutionary history. A study of the struc
ture of the glomeruli and of the uriniferous tubules has enabled the 
zoologists to arrive at this conclusion. In a previous paper, the urino
genital system of sixteen species of Indian fresh-water fishes has been 
described by the present author, but we know little about the internal struc
ture of the kidneys of these fishes. It was, therefor~, felt that a study of 
t he structure and condition of the glomeruli and of the uriniferous 
tubules present in the kidneys of these fresh-water fishes would yield 
usefu1 information on a subject of whIch we have no knowledge 
at present. 

Acknolvledgments. - My grateful thanks are due to Dr. A. B. Misra, 
Professor of Zoology for suggesting this problem to me and helping me 
with his constructive criticism and valuable guidance which enabled me 
to cODlplete this work in his laboratory. 

II-HISTORICAL RESUME 

Much work has been done in the past on the development of the 
kidneys in fishes. One of the earliest workers in this field was Emery 
(1882), who worked on the pronephros of Feirasfer and Zoarces. His 
studies revealed that in these fishes the pronephros is the functional 
kidney even in the adult. The developmental history of the pronephric 
tubule was given by Beard (1895) in the case of Lepidosteus, Dean (1897) 
in Amia and teleosts in general by Swean (1901). According to Beard, 
three pronephric tubules arise in Lepidosteus, while Dean and Swean 
found three to four of them in Amia and other teleosts, respectively. Se
mon and Kerr (1901) found the development of the tubules in the Dipnoi 
and in Lepidosiren to be similar, of the seven tubules in them, only two 
be:oming functional. -

Guitel (1906) points out that in Lepidogaster the pronephros functions 
as the adult kidney. Kerr (1907), while tracing the development of the 
pronephric tubules in Polypterus, found that while nine nephrocoeles be
came enlarged only five tubules developed. Out of these five, only 
two beeanlc functional. 

Alnong those who have followed the development of the vertebrate 
kidney in general and of the fish kidney in particular mention may be 
made of Goodrich (1900), Felix (1905), Kingsley (1913) and Kerr (1926). 

Renewed iu terest in the structure and fUllction of the kidneys in fishes 
was awakened nearly a quarter of a century ago by the work of experi
mental plJysiologists. Grafflill (1929) studied in detail the structure of the 
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kidney in several species of teleosts and in the lung-fishes and reported the 
occurrence of 'Cysts' in their glomeruli. Marshall and Smith (1930) 
.studie~ the condition o~. the glolneruli in twenty-four species of fishes 
belongIng to twelve famlhf!S, both marine and fresh-water. As a result 
of their observations, they arrived at the conclusion that glomeruii are 
best developed in fishes inhabiting the fresh-waters whereas aglomerular 
condition is found in fishes leading a marine life. Graffiin (1933) 
observed glomerular degeneration in Myoxoeephalus seorpius. Owes 
(1938) described the form and histology of the Kidney of Cyclothone 
.( a deep-sea fish). 

From the foregoing account, it will be seen that kidneys have acquired 
a new value in zoological studies, and it is necessary to examine and 
report upon as many fishes as possible from diverse ecological habitats 
so that the foundation of the new knowledge may be well laid. 

III-MATERIAL AND METHODS 

Very great difficulty was experienced in procuring the material 
required for this work. The kidneys of Hi/sa i1isha, Eutropiichthys 
vacha, Wallago attu and Mystus aor disintegrate and alter in structure 
soon after remo:val from the water. So they had to be dissected and 
fixed immediately after capture on the river bank. This necessitated 
frequent visits to the fishing grounds by the author in the elLrly hours of 
the morning. 

Equal-sized pieces of the head-kidney, the anterior, middle and the 
posterior parts of the kidneys behind the pericardium were secured as 
quickly as possible and fixed in Bouin' s or Allen's fluid. The duration 
of fixation varied in different cases. Sections were' cut 5 to 7 !1. in thick .. 
ness and stained with Iron haematoxylin, Delafield's haematoxylin or 
Mayer's Haemalum and counter-stained with Eosin. 

The following fishes were selected for this work, because they had 
already been studied by the author on an earlier occasion and a clear 
knowledge of the topography and disposition of the parts of the kidneys 
was known to the author :-

1. Rasbora rasbora (Hamilton). 
2. Cirrhina mrigala (Hamilton). 
3. Labeo rohita (Hamilton). 
4. Catla catla (Hamilton). 
5. Notopterus chitala (Hamilton). 
6. Notopterus notopterus (Pallas). 
7. Mastacembelus armatus (Lacepede). 
8. Hi/sa ilisha (Hamilton). 
9. Clarias batrachus (Bleeker). 

10. Heteropneustes fossilis (Bloch)., 
11. Eutroplichthys vacha (81eftker). 
12. Wallago attu (Bloch). 
13. Mystus aor (Hamilton). 
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14. Ophiocephalus marulius (Hamilton). 
1~: Ophiocepha/us gachua (Hamilton). 
16. Ophiocephalus punctatus (Bloch). 

IV-THE KIDNEY 

[VOL. 59, 

A close examination of the sections of the kidneys of the above men
tioned sixteen species has revealed obvious differences between its several 
component regions, namely, the head-kidney*, the anterior, middle and 
the posterior portions of the kidney behind the pericardium. The 
difference is not confined only to the glomeruli as mentioned by the 
previous investigators but also to the renal tubules and the surrounding 
connective tissue. 

CYPRINIDAE 

1. Rasbora rasbora (Hamilton) 

(Plate 38, Figs. 1-3) 

In the head-kidney there is no trace of tubules or glomeruli. "It is 
an undifferentiated mass of lymphoidal and connective tissues. The 
mass is poorly vascularised. 

Glomeruli are present in all the three regions-anterior, middle and 
posterior, that is the portion behind the pericardium, but are non-vas
cularised in the anterior and the posterior regions. In the middle region, 
where a few of them are vascularised, many of them are small and ill
defined. On the whole, there are more non-functional glomeruli than 
functional ones. 

In all the three regions, there are a number of renal tubules which 
lack proper definition. The connective tissue is thick, vascularised and 
lymphoidal (Pl. 38, Figs. 1-3 ). 

2. Cirrhina mrigala (Hamilton) 

(Plate 38, Figs. 4-6) 

The head-kidney is an undifferentiated mass of connective and lym
phoidal tissues. There is no trace of uriniferous tubules or glomeruli. 
The connective tissue is moderately abundant. 

In Cirrhina mrigala also, glomerular degeneration is common. Differ
ent stages of the process of disappearance of the glomeruli are seen in 
sections of the same fish. Many of the glomeruli although otherwise well 
developed are non-va.scularised, some of them being represented only 
by means of a few tufts, while others possess only a few scattered cells. 
Even capsules enclosing an empty space occur (PI. 38, Figs. 4-6). 
Only 'he posterior part of the kidney pussesses a few vascularised 
glomeruli. 

The renal tubules also show signs of degeneration. The tubules are 
comparatively fewer in number than in R. ,asbora, the intertubular 
spaces being occupied by abundant connective tissue. 

----------------------------------------------------------------
• Nole.-The head-kidney has been studied without reference to the inter-ranal 
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3. Labeo rohita (Hamilton) 

(Plate 39, Figs. 1-3) 
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In the head-kidney there is no trace of the tubules or the glomeruli. 
It is an undifferentiated mass in which the lymphoidal tissue is prominent 
but vascularization is poor. 

AmoD:g the Cyprinidae, the kidney of Labeo rohita has very few 
glomeruli. In the anterior and the middle portions they are non-fune· 
tional, whereas in the posterior portion, a few functional ones exist, 
but the non-functional ones predominate in number (PI. 39, Figs. 1-3). 

The anterior region of the kidney has a tendency to become lymphoidal 
because uriniferous tubules are few in number and an appreciable amoun t 
of lymphoidal tissue is present in this portion (PI. 39, Fig. 1). In 
the middle region, well-developed urinary tubules are found and the 
lymphoidal tissue decreases in quantity. In the posterior region many 
of the urinary tubules are adversely affected by the presence of the tym
phoidal tissue (Pl. 39, Figs. 2, 3), but a few functional ones exist. 

4. Catla catla (Hamilton) 

(plate 39, Figs. 4-6 ) 

The head-kidney is devoid of functional elements and consists of 
only an undifferentiated mass of poorly vascularised connective and 
lymphoidal tissues. 

The glomeruli are present in the anterior and the middle portions of the 
kidneys lying behind the pericardium but they are wanting in the posterior 
section. A few functional glomeruli occur in the middle region (Pl. 
39, Fig. 5), while those in the anterior portion are poorly developed and 
avascular (PI. 39, Fig. 4). They are wanting in the posterior region 
(Pl. 39, Fig. 6). 

The uriniferous tubules are fewer in number and surrounded by 
excess of connective and lymphoidal tissues (PI. 39, Fig,;. 4 .. 6). 

The picture of the glomeruli, the urinary tubules and of the con .. 
nective and the lymphoidal tissues indicates that degeneration has set 
in all the three portions of the kidney and the lymphoidal mass is gain
ing preponderance. 

NOTOPTERIDAB 

5. Notopterus chitala (Hamiiton) 

(Plate 40, Figs. 1-3) 

The head-kidney which consists of only a dense and closely set lym
phoidal tissue is devoid of all functional elements. It is very nearly 
avascular excepting for a few stray blood vessels. 

There is no indication of the presence of glomeruli in the anterior 
section, but the same are present in the middle and the posterior portions. 
Some of the glomeruli in the middle region are vascularised, but those 
in the hinder portion are avascular (PI. 40, Figs. 1-3). 
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Uriniferous tubules are absent in the anterior portion, while the 
few that occur in the middle or in the posterior portions are surrounded 
by 1ymphoidal tissue. 

The structure reveals that renal function is confined only to the middle 
portion, while the anterior and the posterior portions are in a process of 
decay. 

6. Notopterus notopterus (Pallas) 

(Plate 40, Figs. 4-6) 

The head-kidney consists of a lymphoidal mass and is highly vascu
larised, but there is no trace of the uriniferous tubules or the glomeruli. 

Glomeruli are absent in the anterior portion of the kidney. A few' 
glomeruli occur in the middle section but those in the posterior portion 
can be identified with difficulty and are represented only by.degenerated 
glomerular tu.fts (PI. 40, Fig. 6). As such their functional utility is 
doubtful. . 

In the head-kidney and to some extent in the anterior portion gf 
the kidney there are strands of cells (PI. 40, Fig. 4) which conform to 
the interrenals referred to by Chester Jones. In the middle and the 
posterior portions by far the greater part of the kidney consists of lym
phoidal and connective tissues, which explains the' paucity of and the 
damage done to the urinary tubules (PI. 40, Figs. 4, 6). 

MASTACEMBELIDAE 

7. Mastacembelus armatus (Lacepede) 

(Plate 41, Figs. 1-3) 

A distinctly defined head-kidney is wanting. 
Glomeruli are absent in the anterior portion of the kidney. In the 

middle region they occur in groups of three (PI. 41, Fig. 2) of which 
only one is well developed and the rest are degenerated. Even these 
glomeruli are avascular. Glomeruli are hard to find in the posterior 
portion (PI. 41, Fig. 3). In this species all the three portions of the 
kidney are therefore damaged. 

The uriniferous tubules of the anterior region are indistinct and 
embedded in a dense lymphoidal mass. The urinary tubules of the' 
~iddle and of the posterior portions are structurally degenerate and have 
been adver&eiy affected by the lymphoidal tissue. 

CLUPEIDAE 

8. Hilsa ilisha (Hamilton) 
(Plate 41, Figs. 4-6) 

In the head-kidney the renal tubules are well defined, but no glomeruli 
can be identified. The tubules lie embedded in a dense mass of con
nective tissue, lymphoidal tissue is less prominent and the head-kidney is 
poorly vascularised. 
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Glomeru!i are indistinct and degenerate in the anterior portion 
(PI. ~ I, Fl~. 4). The ones occurring in the middle and in the 
posterIor sectIons of the kidney are also degenerate and avascular. There
fore, the glomeruli are either pseudo-structures or degenfrate cnes 
(PI. 41, Figs. 5, 6). 

Uriniferous tubules are discernible in all the three portions.,. but 
~any of them are indistinct and hazy in outline both in the anterior and 
In the middle regions (PI. 41, Figs. 4, 5). A few of them are 
recognisable in the posterior region but they are embedded in the 
con~ective and the lymphoidal tissues. In the anterior and the posterior 
portIons, the lymphoidal and the connective tissues form the bulk of the 
kidney and the tubules constitute only an insignificant part of it (Pl. 
41, FIgS. 4, 6). 

CLARIIDAE 

9. Clarias batrachus (Bleeker) 

(Plate 42, Figs. ]-3) 

The head-kidney consists of an undifferentiated mass of lymphoidal 
tissue interspersed with connective tissue which is less prominent than 
the former and the whole mass is poorly vascularized. 

Glomeruli are absent in the anterior region of the kidney of this fish 
and completely degenerate in the middle and posterior portions of it 
(Pl. 42, Figs. 2, 3). 

Uriniferous tubules are present in all the three portions but their 
identity is ill-defined. However, their nuclei are large and prominent 
and acquire a deep stain._ These nuclei proclaim the presence of the 
tubules inside the kidney (PI. 42, Figs. 1-3). 

SACCOBRANCHIDAE 

10. Heteropneustes fossiIis (Bloch) 

(Plate 42, Figs. 4-6) 

The head-kidney 1S devoid of all functional elements and tHe 
lymphoidal mass is avascular. 

Glomeruli are absent from the anterior portion of the kidney of 
this fish but they occur in the posterior and the middle parts of it. 
Most of them are, 1"\owever, degenerate with only a few cells in them 
and are avascular (PI. 42, Figs. 5, 6). 

The uriniferous tubules are better developed in the posterior portioo 
of the kidney than in the anterior or middle sections. However, the 
lymphoidal tissue has adversely affected the tubules. Connective tissue 
occurs abundantly between the tubules (PI. 42, Figs. 5, 6) in a U the 
three portions of the kindney. 
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SCHILBEIDAE 

11. Eutropiichthys vacha (Bloch) 

(Plate 43, Figs. 1-3) 
There IS no well-defined head-kidney in this species. 

[VOL, 59, 

Glomerular degeneration is evident in this fish. In the ant~rior 
portion the glomeruli are non-existant and in the posterior part they are 
degenerate though signs of their presence are available (PI. 43, 
Figs. 1-3). They are well represented in the middle portion of the 
kidney but are of the avascular type. 

The uriniferous tubules are present in the anterior and middle portions 
of the kidney but destroyed in the posterior section. The lYlnphoidal 
tissue displaces and destroys them in the posterior portion (PI. 43, 
Figs. 2, 3). Although present in the anterior part of the kidney the 
tubules are basophylic and according to Grafflin such urinary tubule s 
are to be looked upon as non-functional. On the whole it looks as if 
the kidney is losing its pristine structure and becoming transformed 
into a mass of lymphoidal tissue. 

SILURIDAE 

12. Walla go attn (Bloch) 

(Plate 43, Figs. 4-6) 
The head-kidney is an undifferentiated mass of poo rly vascularised 

l~mphoid tissue in which the connective tissue is less in evidence to 
VIew. 

The !2lomeruli in all the three sections of the kidney behind the 
yericardium are pseudostructures on account of being either degenerate or 
non-vascular (PI. 43, Figs. 1, 3). The degeneration of the glomeruli 
is evident from the fact that often empty spaces or a few avascular 
tt!fts exist in their place. Excessive development of the connective tissue 
has destroyed the glomeruli as well as the urinary tubules. 

The surrounding connective tissue is more prominently developed 
than the uriniferous tubules as mentioned above. Many of the tubules 
are indistinct and degenerate in appearance (PI. 43, Figs. 1- 3). 

BAGRIDAE 

13. Mystus aor (Hamilton) 

(Plate 44, Figs. 1 .. 3) 
The head-kidney is an undifferentiated mass in which the connective 

tissue -is quite abundant but vascularization is poor. 
A few glomeruli are present in all the three regions, but many are 

non-functional and degenerate. Some are degenerate because they are 
avascular; others because of infiltrati.f)ll by the lymphoidal tissue. In 
the middle portion a few function,,~ glomeruli exist. 

In all the three parts of the kidney functional and degenerate urinary 
tubules exist side by side. The basophilic ones are non-functional. 
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OPHIOCEPHALIDAE 

14. Ophiocephalus marulius (Hamilton) 

(Plate 44, Figs. 4-6) 
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In th~ head-kidney and in the anterior and the posterior portions 
-glom.eruh are absent (PI. 44, Figs. 4, 6). The few that occur in 
the middle portion of the kidney are also degenerate containing only a few 
'scattered cells and being non-vascular (PI. 44, Fig. 5). 

.. In th~ anterior .region functi9nal and basophilic tubules exist; those 
In the mIddle portIon are functional. The tubules in the posterior part 
are destroyed by the excessive presence of connective and lymphoidal 
tissues (PI. 44, Figs. 4, 6). There is a preponderance of the con
nective and the lymphoidal tissues in the kidney which adversely affects 
iihe uriniferous tubules and the glomeruli. 

15. Ophiocephalus gachua (Hamilton) 

(Plate 45, Figs. 1-3) 

In the head-kidney the glomeruli are diffused and cannot be made 
out clearly. There is preponderan(.e of connective and lymphoidal 
tissues. 

Some of the glomeruli are well-developed and vascularised in the 
head-kidney as well as in all the three portions, but a few degenerate 
,ones also occur among them (PI. 45, Figs. 1-3). 

The uriniferous tubules are better preserved in the middle portion, 
but many of them being basophilic are non-functional leaving a few 
functional ones. In the anterior and posterior regions a few of them 
·are distinct and functional. Connective and lymphoidal tissues are 
.present in all the three portions of the kidney. 

16. Opbiocepbalus punctatus (Bloch) 

(Plate 45, Figs. 4-6) 

There is a grad ual increase in the number of glomeruli from the anterior 
to the posterior end of the kidney. Though some of them are non
vascular, others are vascularised and well-developed (PI. 45, Figs. 4-6). 

Though some of the uriniferous tubules are well-defined, most of 
them are adversely affected by the encroachment of the connective 
and the lymphoidal tissues. This is especially so in the middle and the 
posterior portions (PI. 45, Figs. 4, 6). 

V--FUNDAMENTAL STRUCTURE OF THE KIDNEY 

The kidneys are the excretory organs of the fishes and are placed on the 
dorsal side of the body cavity below the vertebral column, extending 
from the cardiac region to the posterior end of the body cavity, and in some 
,·epecies extending even into the caudal region. In most cases, the kidneys 
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of the Teleosteans are said to be fused (Kingsley). In fact, the preient 
author found that the two halves of the kidney are fused at one or another 
point on their length. Even the colour, size and shape of the kidneys 
vary from species to species. 

The kidneys are excretory tubules having become specialised and 
adapted to the needs of the fish and the environment as shown by Krogh 
(1939). Each renal tubule begins with a cup-like Bowman's capsule 
lined by a layer of squamous epithelium into which enters a branch 
of the renal artery that forms the glomerulus. This structure, since the 
days of Bowman (1842), is believed to perform the function of filtering 
the excess of water from the blood. Another set of capillaries collect the 
blood, now freed of extra water, and send it back for re-circulation 
through the renal veins. 

Behind the capsule, there is a short 'neck' which soon passes off into~ 
what is termed the 'first convoluted' portion of the 'tubule' This, in turn, 
is followed by th~ U-shaped 'Henle's loop' having a descending and an 
ascending limbs. This again terminates in the second convoluted 
tubule' which opens into the collecting tubule emptying into the ureter. 
The tubules are lined by a single layer. of glandular epithelial cells per
forming the function of abstracting excess of salts from the blood. These 
salts become dissolved in the water filtered by the glomerulus that passes 
through the tubules and thus the urine is formed which is eliminated 
from the body by urination. This nl0dus operandi holds good in the 
case of freshwater fishes. 

In the developmental history of the kidney of Teleostean fishes, two 
successive series of tu buIes known respectively as the Pronephros and the
Mesonephros occur. Being transitory in existence, the former become' 
changed into lymphoidal tissue in the adult and have often been referred 
to as the 'Head kidney' (vide Sedgwick (1905) and Kingsley (1926)), 
while the latter constitutes the functional 'W olffian body' that persists 
throughout the life-time of the fish. 

Several views are held in regard to the relationship obtaining between 
them: 

"1. That they are parts of an originally continuous excretory organ 
called the "Holonephros' which became divided into separate 
blocks differing in respect of the time of development and 
functioning. 

2. That they are two independent organs. 

3. That they are superimposed structures which occasionally' 
overlap, being, therefore, not homologous but homody
namous structures." 

Generally the first view finds acceptance at the hands of workers 
like Hyrtl (1854), Balfour (1886), Kingsley (1926), Goodrich (1930) and. 
others. 
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. According to accepted facts, the pronephros during development 
In most teleosts extends from one to the sixth somites. These have a 
tendency to form a common chamber and a glomerulus, but it is a short
lived structure except in Zoarces, Lepidogaster, and Fierasfer where the 
pronephros remains the functional kidney even in the adult. 

The mesonephros that develops later and behind the pronephric 
tubules becomes the functional kidney of the adult teleosteans. 

VI-HISTOLOGY AND PHYSIOLOGY OF THE KIDNEY IN FISHES 

A survey of the literature bearing on this subject reveals that attention 
has been focussed on the piscine kidney only recently. 

Graffiin (1929) and Smith (1929) were the "Pioneer workers in this 
direction. Subsequently, Marshall and Smith (1930) followed them up, 
and, more recently, Kempton (1943) has added to our knowledge of the 
structure of the Elamobranch kidney. 

Grafflin (1929) working on Lophius piscatorius was amazed to find tlie 
limited number of glomeruli in its kidney. Further closer examination of 
the material revealed that the structure of the glomerulus was indistinct 
and unconnected with the renal tubules. This led him to doubt the 
functionalism of the glomeruli. 

Working in collaboration with Nash and Marshall (1931-32) on the 
kidneys of Myoxocephalus octodecinlspinosus, found the glomeruli well 
developed, but further tests proved that physiologically they were non
functional because the kidneys failed to eliminate. 

"1. Glucose with a high-plasma level (even when phlorizin \vas 
administered), 

2. Ferrocyanide, 

and 3. Cyanol." 

Graffiin performed these tests on sixteen individuals in different 
stages of development and concluded that glomerular degeneration 
had set in these fishes at a very young stage. 

In Myoxocephalus scorpius, according to Graffiin, there are present all 
gradations of glomeruli from very good to very poor ones. In some of 
these glomerular function seemed possible, in ot~ers doubtful .and in 
still others inconceivable. Many of the large sIzed glomerulI show 
considerable vascularity, others varying in size or degree of degeneration, 
and stili others show difference in size of the intracapsular space (with 
or without intra-capsular coagulum). 

Closer examination by Graffiin revealed that even the neck region 
of the urinary tubules are degenerated. 

These observations coupled with his tests led him to prove that the 
glomeruli in Mvoxocephalus scorpius are functionless. 
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During the next few years between 1933-1937, Graftlin worked on 
two lung-fishes, four marJne teleosts and a horned toad. His studies 
showed a certain kind of cyst formation in the glomerular tufts of these 
species. He was led to believe that the cyst formation is not due to a 
parasite but due to the degeneration of the glomerular tuft. 

"The view that cysts are formed by the degeneration and liquefaction 
of the central portion of the avascular tufts is upheld by the presence of 
an amorphous mass in the centre of the cyst of the horned toad and the 
scattered n.uclei in the cyst of Corvina." 

Smith (1929) suggests that the aglomerular condition is due to." the 
peculiar water cycle associated with a marine habitat. Fresh-water 
fishes take in a large quantity of water orally and this is eliminated 
through the kidneys, while marine fishes do not take in such a large 
quantity of the saline water orally and the little that is taken in is 
discharged extrarenally. Thus a persistent oliguria relative to 
fresh-water forms occurs in marine fishes and this oliguria is held' to 
be the cause of the glomerular degeneration. " 

Marshall's (1929 and 1930) studies revealed that about twenty-five 
species of fishes belonging to twelve marine and fresh~water families 
possess aglomerular kidneys. According to him, glomerular deve
lopment is related to water-excretion. To prove this he advances 
three arguments. 

" 1. The protovertebrate kidney was aglomerular and that the 
glomerulus was evolved as an adaptation to a fresh-water 
habitat. 

2. That in the lower vertebrates, the extent of the glomerular 
development is related to the quantity of water normally 
excreted by the organism. 

3. In the mammals (and possibly to some extent in lower ver
tebrates) the primitive water-excretory function of the 
glomerulus has been secondarily diverted to a filtration
reabsorption system designed to excrete waste products 
\\ ithout the loss from the body of excessive quantities of 
water. " 

Marshall asserts that" there is mu~h evidence to show that the 
above mentioned twenty-five species of fishes were inhabitants of 
fresh-water or slightly brackish water. The permanent assumption 
of a marine life by the teleosts appears to be from Mesozoic times" 

The tubular secretion and development dep~nd, according to him 
·on the extent of glomerular development. 
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Kempto? (1~43) ~bserv~s that "Much emphasis has been laid by 
renal ,phys~010g1sts, l~~ludlng ~arshall and. Smith, on the presence 
of a specIal segment precedIng the proxImal convolutions in the 
elasmobranch kidney tubule. The existence of such a structure has 
been attributed to the reabsorption of urea in the Elasmobranchs by 
the renal tubules." But Kempton is of the opinion that, " If this were 
to be correct then there will be found a special cell structure associated 
with a specific cell function." 

By ~arious injections and other experiments Kempton came to the 
conclusIon that there is no "special segment" in the kidney tubule of 
Sqa/us acanthias and asserts that such a segment should be absent 
from other elasmobranchs also, because the cells in the distal portion 
of the tubule meet with the description of the "special segment'" 
described by other authors. 

Owen (1938) described the kidney of a deep-sea fish, Cyclothone, 
as consisting of only two parallel tubules, each starting from a Bow
man's capsule. He c'onfines himself to the structural details only and 
information regarding the functional aspect of the glomeruli is not 
available from his paper. However, his description of the proximal 
convolute tubule as "having a droplet-like appearance as if about to 
be pinched off into the lumen " deserves our attention. 

VII-DISCUSSION AND CONCLUSIONS 

A close and careful study of the structure of the kidneys of sixteen 
species of common teleostean fishes found in the river Ganges or in the 
tanks and pools of Banaras has revealed several interesting and hitherto 
unsuspected features to be present in them. 

Krogh (1939), Marshall (1930) and Smith (1929) assert that 
glomerulus is the structure or apparatus meant for filtering excess of 
water from the blood. Therefore, these structures ought to be fully 
developed in fresh-water fishes and according to Smith and Krogh 
they are so. An important difference between the fresh-water and the 
marine fishes is that the blood of the former is higher in concentration 
than the surrounding water whereas in the marine fishes the sea-water 
is higher in concentration than the blood. To make up for this loss, 
some marine teleosts have been reported to swallow water. Much 
of this swallowed water is retaind in the body by excreting a very 
concentrated urine. To enable them to maintain this equilibrium the' 
glomeruli have become either non-functional or degenerate. 

The reverse of this is said to hold good for the fresh-water fishes. 
That is water from outside tends to enter the body of the fish as the 
concentration of the blood of fresh-water fishes is higher than that of 
the water surrounding them. Thus, there is always the chance of' 
excess of water being present in the body. To avoid this,. these fishes 
have developed an efficient water filtering system-the glomeruli. 



Out of the sixteen species of fishes studied by the present author not a single case was found where the glomeruli 
and the renal tubules were present in full strength or in the normal condition as will be evident from the appended 
Table :-

TABLE.-Showing the presence, absence and condition of the glomeruli and of the renal tubules 111 the kidneys. 

I 

Rasbora rasbtlra 

C Jrrhina mrigala 

Labeo rohiul 

Catla calla 

JVotopferus chi/ala 

Notopterus nofopterus 

II III 

Anterior portion Middle portion 

Avascular A few of them vascularised 

Degenerated Degenerated 

Degenerated Degenerated 

• Glomeruli poorly deve.. A few functional ones present 
loped and avascular. 

IV 

Posterior portion 

Degenerated 

A few of them vascularised 

A few functional ones 

Absent. 

Absent Present, some of them vascula M Present and avascular 
rised. 

• Absent A few of Lhem Pl esent Degenerated glomerular tufts 
present. 

Mastacembelus armafus • Absent Present but avascular. Several Absent 
degenerated ones present. 

v 

Renal tubules 

Urinary tubules lack definition. 

Urinary tubules show signs of degeneration. 

Lymphoidal tissue present. Urinary tubules 
affected by it. 

Urinary tubules few, exceesive connective and 
lymphoidal tissue present ; Iymphoidal mass 
in preponderance .. 

Urinary tubules absent in the anterior portion 
present in the middle and the posterior 
portion~ Lymphoidal tissue pre~ent. 

Lymphoidal tissue excessively present ; urinary 
tubules damaged. 

Cell walls indistinct but nuclei are prominent. 
Connective tbsue is in abundan::!. 

--, 

-< o 
r 



11 Usa ilisha • 

Clarias ba.rachus 

HeterQpnellSles fossilis 

Eutroplchth)s vacha 

Wallago attu 

Mysttus aor 

Ophlo,tphalus marulius 

Ophioetphalus gachlla 

• tudistinct and degenerated Degenerated and avascu1ar • tlegenerated and avaseular 

• Absent • • Degenerated • Degenerated 

Absent Present, but degenerated and Present~ but degenerated and 
avascular. avascular. 

Absent WeU~represented but ava~cu\ar Present but degenerated 

Degenerated • Degenerated Degenera ted 

Non-functional and dege. Non-functional and degenerat- Non-functional and degenerat-
nerated glo.meruli ed. ed. 
present. 

Absent •• A few present but degenerated Absent 
and ava~cular. 

Well·developed and dege- Well·developed and dtgene- WellMdeveloped and degenera-
nerated glomeruli ex.ist. rated glomeruli exist. ted glomeruli exist. 

Urinary tubules indistinct in the anterior and 
the middle portions. A few present in the 
posterior portion though embedded in lym
phoid tissue. 

Urinary tubule~ lack definition. 

Connective tis~ue copiously llresent. Urina.\y 
tubules better defined in the posterior por
tion, 

Anterior region basophilic ~ middle and poste" 
rior regions destroyed by Iymphoidal tissue. 

Tubules destroyed by excessive development of 
connective tissue. A few functional tubules 
are present in the anterior region. 

Functional and basophilic tubules exist side by 
side 

Functional and basophiHc tubules exist in the 
anterior and the middle portions, but destroy .. 
ed in the posterior part. 

A few functional and many non·functional uti~ 
nary tubules present in the middle portion, 
only a few functional tubules present in the 
anterior and the posterior portions. Connec
tive and \ymphoidal tissues present in all tho 
three regions. 

Ophfocephalus punctaCus Welt-developed but avas- Well.developed and vascularis. Well.developed and vascularise- The middle and the pcsterior portions affected 
cular. edt edt by the lymphoidaI mass. 

--------------------------_ .. _-----------

.. 
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A close study of the sections of the various portions of the kidneys~ 
of sixteen species of fishes has shown them to be in a degenerated. 
condition. The degree of degeneration varies with the different species' •. 
In the majority of the cases studied by the present author, the anterior 
portion contains a vascular glomeruli and degenerate urinary tubules. The: 
middle and the posterior portions are not free from signs of degenera
tion (see columns III & IV of the Table) as evinced by the condition of 
the glomeruli and the urinary tubules. But Ophiocephalus gachua and' 
O. punctatus are exception to this rule. In most cases an excessive' 
development of the connective and the lymphoidal tissues has been 
noticed. This shows that the kidneys of these species have to a large' 
extent been put out of action by the inroads made by the lymphoidal. 
and connective tissues. 

It may be that these fishes originally inhabited the seas from where 
they migrated into the fresh-waters, where they have now come to 
stay. This view is in accord with the findings of Smith (1929), G raffiin 

(1931) and Krogh (1938). 

The three species of Ophiocephalus differ among themselves in 
regard to the internal structure of the kidney. O. gachua and o. 
punctatus do not fall into a line with the condition found in other 
teleosts described here, but O. marulius shares their traits. It will be 
idle to speculate on the probable cause of this difference because our 
knowledge of this subject is still far from being complete in all res-· 
pects. 

V III-SUM.MARY 

1. One important result of this study is that aglomerular or dege-· 
nerate kidneys are found in these sixteen species of fresh-water fishes. 
This lends support to Graffiin's (1931) work. 

2. The other important result is that degenerate and aglomerular 
kidneys of the marine fishes was due to oliguria in them as compared 
to fresh-water fishes. This is Smith's view. The presence of aglo
merular and degenerate kidneys in these fresh-water fishes proclaims: 
their marine ancestry. This is in consonance with Smith's view. 

3. That these fishes have in all probability migrated to the fresh-· 
water from the sea. 
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495 (a) 

PLATE 38 

Photomicrographs of sections of the kidneys of: Rasbora rasbora 
(Hamilton) and Cirrhina mrigala (Hamilton). 

Figs. 1-3.-Sections of the kidneys of Rasbora rasbora 
(Hamilton). 

Fig. I.-Section of the kidney through the anterior region. X 186·6 
Fig. 2.-Section of the kidney through the middle region. X 186-6 
Fig. 3.-Section of the kidney through the posterior region. X 186-6 

Figs. 4-6.-Sections of the kidneys of Cirrhina mrigala 
(Hamilton). 

Fig. 4.-Section of the kidney through the anterior region. X 186·6 
Fig. 5.-Section of the kidney through the middle region. X 186·6 
Fig. 6~-Section of the kidney through the posterior region. X 186·6 

CT., Connective tissue. 
G., Glomerulus. 
LT., Lymphoidal tissue. 
UT., lJrinary tubul~s. 
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Transverse .s'ecfons of kidneys of Rasbora rasbora and Cirrhhw mrigala. 
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PLATE 39 

Photomicrographs of sections of the kidneys of: Labeo rohita 
(Hamilton) and Catla catla (Hamilton). 

Figs. 1-3.-Sections of the kidneys of Labeo rohita (Hamilton). 
Fig. l~-Section of the kidney through the anterior region. x 186·6 
Fig. 2.-Section of the kidney through the middle region. x 186·6 
Fig.3.-Section of the kidney through the posterior region. X 186·6 

Figs. 4-6.-Sections of the kidneys of Catla catla (Hamilton). 
Fig. 4.-Section of the kidney through the anterior region. X 186·6 
Fig. 5.-Section of the kidney through the middle region. X 186·6 
Fig. 6.-Section of the kidney through the posterior region. X 186'6 

CT., Connective tissue. 
G., Glomerulus. 
LT., Lymphoidal tissue. 
UT., Urinary tubules. 
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Transverse sections of kidneys of Labeo ruhita and C'alla calla. 
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PLATE 40 

Photonlicrographs of sections of the kidneys of: Notopterus chitalcl 
(Hamilton) and Notopterus notopterus (Pallas). 

Figs. 1-3.-Sections of the kidneys of Notopterus chitala 
(Hamilton). 

Fig. I.-Section of the kidney through the anterior region. X 186·6 
Fig. 2.-Section of the kidney th rough the middle region. X 186·6 
Fig. 3.-Section of the kidney through the posterior region. X 186·6 

Figs. 4-6.-Sections of the kidney of Notopterus notopterus 
(Pallas). 

Fig. 4. Section of the kidney through the anterior region. x 186·6 
Fig. 5.-Section of the kidney through the middle region. X 186'6 
Fig: 6.-Section of the kidney through the posterior region. X 186·6 

CT .• Connective tissue. 
G .• Glomerulus. 
LT., Lymphoidal tissue. 
U f., Urinary tubules. 



REC. I DIA Mus., VOL. ,59 (1961 ) 

GHANDRAS KHAR PLATE 40 

.T 

CT 
.. t.""'''St7:~~. ~5~~i:~>\ 

... J.'ll~·~Sl · .a .~~ ... ~ ... ~~ •.. '. 

:T-~· -"" " ~'!~"" 

2 5 

'Transvers s ctions of kidn ys of ~rolopl('rus (,'hitala (l nd A 'u toptCfUJ 1I0/0jJ/frlIJ . 
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PLATE 41 

Photomicrographs of sections of the kidneys of: Mastacembelus 
armatus (Lacepede) and Hi/sa ilisha (Hamilton). 

Figs. I-3.-Sections of the kidneys of Mastacembelus arnlafus 
(Lacepede ). 
Fig. I.-Section of the kidney through the anterior region. X 1 86· 6 
Fig.2.-Section of the kidney through the middle region. X 186·6 
Fig. 3.-Section of the kidney through the posterior region. X 186·6 

Figs. 4-6.-Sections of the kidneys of Hi/sa ilisha (Hamilton). 
Fig.4.-Section of the kidney through the anterior region. X 186·6 
Fig. 5.-Section of the kidney through the middle region. X 186 6 
Fig. 6.-Section of the kidney through the posterior region. X 186·6 

CT. Connective tissue. 
G. Glomerulus. 
L 1 , Lymphoidal tissue. 
UT .• Urinary tubules. 
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Transverse sections of kidneys of A1astacembelus annatus and .HiLsa ilisha. 
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PLATE 42 

Photomicrographs of sections of the kidneys of Clarias hatrachus 
(Bleeker) and Heteropneustes Jossilis (Bloch). 

Figs. 1-3.-Sections of the kidneys of Clarias batrachus 
(Bleeker). 

Fig. I.-Section of the kidney through the anterior region. X 186'6 
Fig. 2.-Section of the kidney through the middle region. X 186'6 
Fig. 3.-Section of the kidney through the posterior region. X 186'6 

Figs. 4-6.-Sections of the kidneys of Heteropneustes fossilis 
(Bloch). 

Fig. 4.-Section of the kidney through the anterior region. X 186'6 
Fig. 5.-Section of the kidney through the middle region. X 186'6 
Fig. 6.-Section of the kidney through the posterior region. X 186'6 

CT., Cornective tissue, 
G., Glomerulus. 
LT., Lymphoidal tissue. 
UT., Uri nary tubules. 
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T'ransverse sections of kidneys of Clarias batrachus and H/~teropneustt's jt)Ssilis. 
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PLATE 43 

Photomicrographs of sections of the kidneys of: Eutropiichthys 
vacha (Bloch) and Wallago attu (Bloch). 

Figs. 1-3.-Sections of the kidneys of Eutropiichthys vacha 
(Bloch). 

Fig. I.-Section of the kidney through the anterior region. X 186·6 
Fig. 2.-Section of the kidney through the middle region. X 186·6 
Fig. 3.-Section of the kidney through the posterior region. X 186·6 

Figs. 4-6.-Sections of the kidneys of Wallago attu (Bloch). 
Fig. 4.-Section of the kidney through the anterior region. X 186·6 
Fig. 5.-Section of the kidney through the middle region. X 186-6 
Fig. 6.-Section of the kidney through the posterior region. X 186·6 

CT Connective tissue. 
G., Glomerulus. 
LT., Lymphoidal tissue. 
UT., Urinary tubules. 
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Transverse sections of kidneys of EutropiicllO's vacha and H'allago attu. 



PLATE 44 

Photomicrographs of sections of the kidneys of: Mystus aor (Hamil .. 
ton) and Ophioccph 11us marulius (Hamilton). 

Figs. 1-3.-Sections of the kidneys of Mystus aor (Hamilton). 
Fig. I.-Section of the kidney through the anterior region. X 186'6 
Fig. 2.-Section of the kidney through the middle region. X 186·6 
Fig. 3.-Section of the kidney through the posterior region. X 186-6 

Figs. 4-6.-Sections of the kidneys of Ophiocephalus marulius 
(Hamilton). 

Fig. 4.-Section of the kidney through the anterior region. X 186·6 
Fig. 5.-Section of the kidney through the middle region. X 186-6 
Fig. 6.-Section of the kidney through the posterior region. X 186·6 

CT., Connective tissue. 
G., Glomerulus. 
LT., Lymphoidal tissue. 
UT., Urinary tubu!es. 
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Transverse sections of kidneys of Mystus aor and Ophiocephalus marulius. 
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PLATE 45 

Photomicrographs of the kidneys of: Ophiocepha/us gachua (Hamil
ton) and Ophiocepha/us punctatus (Hamilton). 

Figs. 1-3.-Sections of the kidneys of Ophiocephalus Kachua 
(Hamilton). 

Fig. I.-Section of the kidney through the anterior region. X 186·6 
Fig. 2.-Section of the kidney through the middle region. X 186"6 
Fig. 3~.:..-,...Section of the kidney through the posterior region. X 186·6 

Figs. 4-6.-Sections of the kidneys of Ophiocephalus punctatus 
(Hamilton). 

Fig. 4.-Section of the kidney through the anterior region. X 186-6 
Fig. 5.-Section of the kidney through the middle region. X 186·6 
Fig. 6.-Section of the kidney through the posterior region# X 186·6 

CT., Connective tissue. 
G., Glomerulus. 
LT., Lymphoidal tissue. 
UT., Urinary tubules. 
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Transverse sections of kidneys of Ophiocephalus gachua and Ophiocephalus pUllctatus,. 
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