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PREFACE

The Government Museum, Chennai, had started acquiring
zoological specimens from 1856 onwards. Atpresent, asthefishgallery
consists of South Indian fauna of fishes, a student or a layman gets a
complete picture of South Indian fauna of fishes. Apart from collection,
preservation, display arrangement and interpretation of the exhibits in
the galleries, a great deal of efforts had been concentrated on various
other fields of museum activity, such as the building up of reserve
coliection for faunistic surveys for research and reference purposes, the
publication of the results of these researches in a valuabie series of
guide books and bulletins. It is believed that this guide book will meet all

the needs of students and other visitors and prove to be useful to them.
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GUIDE TO THE FiSH GALLERY

'INTRODUCTION

"The Fish Gallery of the Madras Government Muscum is aceemmo-
dated in a large, spacious hall on the first floor of the. Zoological
Galleries .in the rear building, immediately adjoining the Inverte-
hrate Cullery and direetly ahove the Mammal Gallery.” Tt can be
reached either through the eentral or the two side passages leading
from the Invertebrate Gallery. On entering the Fish Gallery, the
huge specimen of the Whale Shark, suspended from the eeiling in
the centre, the two large mural pamtmg% on the walls depicting
some of the oceanic fishes in their native haunts and the other large
speeimens of sharks, swerdfish, ete., mounted on the wall will arrest
the attention of the visitors.

The specimens exhibited in” the Fish Gallery consist mainly of
stuffed, dry-preserved ones, a few of which are coloured as far as
nossi¥le to resemble the natural eolours of. the living. fishes, a fow
specimens of plaster or wax casts and a few arlg‘mal bpeelmens
preserved in spirit.as wet mounts in- jars in a vevtical show' ease in
‘the right hand corner at the farther end of the Gallery, - However,
since’ most of the stuffed specimens as well ag the =,p1r1t preseWed
.. specimens of fishes have lost their natural eolour, brief notcs on their

-re2] ‘eolours during their living condition are ineluded wherever
- possible in the present Guide. book to help the visitors to have some-
--'ldea of :the original colours of these ﬁshers

_ e e‘chﬂnted collectmn iri this GaIlerV alqo 1ncludoq E:) number
of fully aiticulated skeletons of selected species of fishes: (both cartila-
einous and hony fishes), a few commereial by-produets deri ived from -
fishes, sueh as fish oils, isinglass’and. fish manuare, a selected series of
. thé common’ edible fishes of the Madras Coast,” some introductory
_ exhibits to illustrate the external and internal sirueture of hony
and eartilaginous fishes and. a few miseellaneons exhibits sueh ag a
walking stick- made. of shark vertehrae, a log-of “wood pierced “and
split into two by the’ “sword ” of a sword ﬁs'h, ete,‘, pertain‘in_g‘ to
ﬁshes in general. : - ‘ '

The majority of the speciniens ave arranged in their striet syste.
matic sequence (as, followed by Day in his latest edltmn of ‘the
- monumental work on Fishes of India) and d]spldyed in . Lahble-like
- glass eases with sloping fops and ivepresent in a fairly complete
manner the fish fauna of the South Indian seas, espwlallv of the
Madras Coast. Some. specimens, Whlch on aceount of their large
- and unweildy sure, could not Ye fitted in their proper- pomtmns into
“the regular systematic series, are exhibited as isolated _specimens on

the w -111‘-; or in separate, speclally large show cases g 1in the ease of
the Giant-Pereh, the Mahseer, the Eagle 'Ray, ete., or suspended
from the ceiling, as in the case of the Whale Shark Specimens.
_preserved in aleohol are also exhibited separately in a vertical case
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in the ecorner, for the sake of convenience, as there are practical
diffienlties in displayiny them in their proper systematie loecations
in the sloping show eases among the general scrvies of etmffed and
dev-movwmited speeimens of fishes, which, howevsr. form  the bulk of
the exhibited collections in this gallery, and which, by themselves,
help to present a fairly complete preture of the piscine fauna of the
South Indian waters.

In the present Guide book an attempt has heen made to give =z
coneise sceount of the salient featuves of the vavinus roain groups
of fishes met with on our shorves. together with brief notes on their
living eonlours. habits and economice importance, if any, and ineiden-
tally, 3t is hoped that the present hand-hook will serve as a useful,
eoneise, popular introduction to a study of South Indian fishes.

Tishes eonstituie a large and imporitant class of vertebrate
animals, - Their most charaeteristie feature is that they are almost
exclusively adanted to a life in water. the majority of them being
elongated and “ streamlined ™ for rapid progression in water. They
have their extremities modified into specialized appendages known
ag fins. They breathe by means of gills which are specialized respira-
tovy areang adapted for hreathing air d'ssolved in the water. They
are eold-blooded animals with a heart eonsisting of only two chambers.
The bod'es of most fishes are eovered by seales which may sometimes
he modified to form hard, ossecus plates.

Fishes mostly live in the sea, but a considerabie nember of species
inhahit freshwaters, estuaries and stretches of hraelich water. snd
a few have accessory respiratory organs which enable them to survive
out of water for short periods. Marine fishes may be elassified
according to their habitat into shore fishes, pelagic fishes and deep
gen fishes. Shore fishes usually inhabit eoastal waters and live near
the snrface, while pelaoie fishes inhabit the surfass waters of the
ocean, even far away from the coasts. Deep sea fishes live in the
depths of the ocean amd possess various peeuliar adaptations includ—
ing lnminous organs, to suit the unusnal condltlons that prevail in
the deep sea. ‘

Fishex are divided into twn main grouns or sub-classes, namely,
(1} the Chondvpteryeii (or Elasmohranchii) which inecludes the
cartilaginons fishes such,as the Sharks, Ravs and Skates, character-
ized by the presence of a cartilaginous skeleton. and (2) the Teleostei,
which include by far the great majority of living fishes; known as
the bony fishes, characterized by the preseree of an osseous or bony
‘skeleton. '

Besides the mature of, the gkeleton,. the - Chondroptervgii
~ (Elasmobranchs) mav be distingu’shed from the Teleostei (Bony
fishes) by the following characteristie features.—

(1) The ~ill slits behind the head on the sides are m:posed
In bony fishes, they are covered by a gill cover ¢r operculum.

(2) The mouth opens downwalds wheleaq in a bony fish, it
is usually ferminal. .
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(3) The skin is tough and numerous small seales with denticle-
like sharp points (plaeoid scales) are embedded in the skin. These
seales hecome modified into teeth in the mouth. The placoid seales
are very different in structure from the flat, overlapping scales of a
bony figh.

(4) In the tail of sharks, the backbone is-'bent upwards and
is continued into the upper lobe of the fin' (which is much longer
than the lower lobe of the fin), while the lower lobe of the fin arises
from the lower side of the upturned backbone (heterocereal).

Tn the ease of the bony fishes the fail fin is symmetrical and
divided into two equal npper and lower lobes, but the vertebral
column stops short at the base of the tail fin, witheut entering either
of the lohes (homoeercal).

In the Rays and Skates, the tail degenerates into a whip-like
gtructure in whieh the backbone tapers to a fine poini (leptoeercal
or leal-tail). ,

Typical examples of the above characteristie types of tail fins are
exhibited in the ease containing introduetory exhibits in this Fallery.

(58) The eartilaginous fishes also differ from the bony fishes
in their breeding habits. While bony fishes lay small eggs which
hatell outside the body of the mother, elasmobrarchs generally bring
forth their young ones alive or their eggs haich within the bedy of
the mother. Some.elasmobranchs (e.g., some species of sharks)
enclose their eggs within horny capsvles popularly known as
“ Mermaid’s Purse ”. - Specimens of the horny epg eapsules of sharks
ave fglso exhibited in one of the Introduetory show cases.

INTRODUCTORY EXHIBITS

e
Two centrally placed sloping show cases right in front of the
central passage leading into the Fish Gallevy from the Invertebrate
Gallery, eontain a series of selected introduetory exhibiis intended
to illustrtate the salient feaures in the extermal and internal structure
of the bony and ecartilaginous fishes. '

The exhibits relating to the first great division of fishes, namely,
the cartilagious fishes in these Introductory cases eonsist, among
others, of a stuffed specimen of a shark (Fie. 1) to show the exposed

Fr¢. 1—CAROUHARIAS SORRAM . THE COMMON SHARK SHOWING
THE EXPOSED GILL SLITS AND HETEROCERCAL TAIL.

957314



4 GUIDE TO THE FISH GALLERY

oill sfits (which is one of the main features that distingmish eartila-
ginous fishes from bony fishes), specimens of the vertebrae and jaws
of 4 shark (Fig. 2) showing the formidabls rows of strong, recurved

Fia. 9 SKELETON OF THE JAW OF A SHARK SHOWING
ROWS OF SHARP, REQURVED TEETH.

teeth which are actually modifications of the placoid scales, the
heterocercal caudal fin of sharks, a speeimen of the sting ray in which
‘the tail is long and whip-like (leptocarcal), the jaw of a Ray fish in -
which the dentition is in the form of flattened grinding plates
(“ molars ), the horny egg capsules of sharks, (Fig. 3) and certain

Fig. 3--HORNY EGC CASE OF A SHARK
(ELASMORBRANCH FISH).

interesting specimeng of elasmobranchs in which the' front part of
the fish is euriously modified, such as, for instance, the ITammer-
headed Shark, Sphyrne, in which the head is horizontally expanded
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into two lateral lobes so that the outline of tne fish resembles a’
hammer, and a plaster cast of a young specimien of the saw fish
{ Pristis) in which the head is prolonged in front into a rostrum or
“saw ”, bearing a series of processes on éither side, which is used as
a weapon of offence and defenee. An isolated specimen of the “ saw ”
of a saw fish is also exhibited.

The specimens llustrating the general strueture of bony fishes,
exhibited in these Introductory cases, inelude an entire mounted and
articulated skeleton of a typical bony fish with the prineipal bones
individually labelled, the veitehra, the homocereal ~ tail . fin, - the
otoliths or car hones and the air bladder of a bhony fish and some
selected examples of bony fishes in which the fins or the shape and
external st¥ueture of the body of the fish is pecnliarly modified.

Among these exhibits of a general nature relating to the strueture
of bony fishes, the following ave of interest, and deserves special
mention : '

Air bladder.—In many species of bony fishes there arises a long,
evlindrical bag or bladder which lies along the middle of the body,
between the backbone and the gut. -This is known as the Air Bladder
or-the Air Vessel (Fig. 4). During development it arises as a small

‘F16. 4—aIR BLADDER OF A BONY FiSH (TELEOST).

bag or pouch from the gullet. It becomes.larger and larger, but
- refains its connection with the gullet by a narrow tube known as the
pneumatic duet. In some fishes even this duet disappears, the air
bladder thus beecoming a separate, closed bag. - In the Lung fishes
(not represented in India) the air bladder even becomes divided into
two bags which function as a pair of lungs.

. The air bladder of bony fishes is filled with a mixiure of gases,

‘The fish ean regulate the quantity of gas according to the depth in -
which it moves. The bony fishes living at the bottom of the sea

have generally. a small air bladder, while those which swim in the

upper layers of water have a larger air bladder. ' .

The funetion of the air bladder in general among hony fishes is -
to regulate the floating capacity of the fish by inereasing the size
or decreasing it according to the depth, that is to say, it has a hydro-
- gtatie funetion. The gases contained in the air bladder consist of
‘oxygen, nitrogen and a small trace of carbon-dioxide, the same
constituents of atmospherie air. '
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Fins of fishes—Typical stuffed specimens of a bony fish and a
shark are exhibited with all their fins individualiy lzhclled to illus-
frafe the terminology of the fing (Iig. 5). Dins "are external

. CAUDAL FIN

Fia. 5—A TYPICAL BONY FISH WITH
THE VARIOUS TINS NAMED,

appendages of fishes which assist them in locomo-ion. They ave of
two kinds: median and paired. The median fins inelude the dorsul,
the anal and ithe tail fins; the paired fing include the pectoral and.
pelvie fins. The dorsal and anal fins act as balancsrs while the tail
fin, in addition to helping in maintaining stability, also acts as a
rudder. The paired fins eorrespond to the fore and hind limnbs of
the land vertebrates, but strueturally they arve different, as they arve
supported only by a number of spines and rays (fin ravs) instead
of an actual skeleton of articulated hones as in the limbs. of higher
vertebrates. The number of spines and rays in each fin are of
elagsificatory value.

Awnal fin.—This is a median fin situated on the under side of the
fish just behind the vent. In some species, ag in-tho soles, they may
be very long, oeccupying the whole of the under side, or they may be
short, as in some of the sardines, The anal fin is mainly used as
a Rreel or balancer.

Dorsal fin—The dorsal fin is the median fin on the upper side
of the body of a fish and is often divided into two portions—the
anterior dorsal and the pesterior dorsal. In the anterior portion,
the rays of the fins are spinous in many fisheg such as the perches
and the horse-mackerels. The dorsal fin may also sometimes be a
long, continuous one from the head to the tail as in the soles, ‘or
may he broken up into numerous finlets as in the geer fishes. They

“mainly serve as balancers preventing the fish from toppling over to
one side. In the sole fishes, it serves for locomation as well, along
‘with 'the long anal fin, : o
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Caudal fin.—This is the third of the median fing and is situated
at the end of the tail. It is made ap of only soft ravs. The tail
fin may be of various shapes. In fast swimmevs like the mackerel,
the tail fin is deeply forked or crescent-shaped. In the slow-moving
Ruys and Skates, the tail degenerates into a long, whip-like strueture
(leptocereal tail). :

Three different forms of tail fin are reecognized, namely:—

Diphyeercal teil.—In this, the supporting pert of the baekbone
is straislii and this divides the tail fin into twn equal lobes. This
type of tail is found at present only in the embryanie stages of fishes
and in the Lung fishes {Dlpnoi), The vertebral eolumn is continued
right up to the tip of the tail in this type of tail fin which was
present alse in some extinet ﬁshes

Helerocercal tail fin—This type is found in the Sharks, in
which the backbone is bent upwards and the two Iohes of the tajl
fin are unequal, there being a small lower lobe and a larger and more
elongatod upper lobe (Fig. 6A).

F1g. 6-A—HETEROCERCAL CAUDAL FIN OF A SHARE,

. Homocercal tail fin—This type of tail is found in most bony
fishes where the two lobes of thé tail fin are equal and symmetrieal
and the vertebral column stons short ut the base of the caudal fin



& _ ' GUIDE TO THE_ FiSH GALLERY

where it s shghtly bent upwards, without- actually entermg mto the
qtructure of The ﬁn (F}g 6B). . :

FIG 6. B—HOMOOERCAL CAUDAL FIN OF A BONY FISH.

‘Specimens and diagrams to illustrate the dlfFerPnt types of tail
- fin described -above are exhibited -in these Introductory cases.

- Pectoral fins. ~hese are paired fins situated usually fust behmd o
the gill openings.: :In the cartilaginous fishes (Sharks,. ete:), these - -~
- fing are very'large, conspienous structures, used: entirely for steering .
"+ purposes, while among the bony fishes, thcse finis are smaller and:.*
- sevve for both steering .and propulsion. Forward movements of the - -
"~ body are produeed'in bony fishes by flapping of the pectoral fins.

: In- the Skates and Rays, the pectoral fing are much enlarged and - -

. ave fused in front of the head.  The Ray is able to move forwards

~ by the up and down’ undulating movements of these pectoral fins.
These fing are practicdlly the sole organs of locomotion in the Ravs

and ‘Skates,  the attenuated tail being useless for this purpose. The

pecioral fins as well as the other fins of a shark are thick structutes

with plenty of flesh; the fins of the bony fishes, on the other hand

are nompfnat]ve]y thm with the fin rays clearly visible.

CPélvic fins. -_T11efse are paired fins, also kiiown as the ventral fins, -
and are placed on the under side on cither side of the vent. They
corresperid to the hind limbs: of the vertebrates. They-seldom serve
as organs of propulsion, but they may assist the dorsal and anal fing
in balancing the body. In the male Sharks and. Rays, paired
enlarged_appendages known as elaspers are usually found associated
with The- pelvie fins; these probably assist in the t1- ansfcrence of milt
to the female. The funetion of the pelvie fins is connected with the
maintenanee .of the fish’s equilibriom. They may be  compared to
. the centre board of a yacht. The pelvie fins in some cases form

sueking dises w hleh enable the:fish to adhere to the rocks and stoves,
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‘Scales of ﬁshes —The mteo*ument of fishes is covered by hard,

protective structures known as secales. These scales are of various

kinds—placeid - scales, cyelmd seales,  etenoid scales (I‘]g 7) and
- ganoid - ﬁcdles '

F1a, 7—SCALES OF FISHES :

., PLACOID SCALE OF A SHARK ;
b. CYOLOID SCALE OF A' BONY FISH ,;
¢. CTENOID SCALE OF A BONY FISH

lemu seales are found only in cartilaginous fishes (Sharks and
Mays). These seales are in the form of numerous, small, pointed
denticles or tooth-like struetures turned backwards and zirranu*ed in
rows. These give the characteristic roughness to ‘the surface of the
skins of sharks,

Cyeloid and ctencid seales are rounded, .ﬂat, plate-like scales
found in bony fishes. In cyecloid seales the edges are smooth, where-
as ctnnmd scales have comb-like, spiny edges. :

_ Ganoid -scales ‘are found onIv in ‘Ganoid. fishes (such ‘ag the

Sturgeon, Accipenser sp., which are not represented in India). These
scales nre thick and covered with bony enamel onntmnmg a sub-
stanee Lnown as ganoin.

.The arrangement and number of rows of sedles on the body of o
fish are of great elassificatory value. Some selected specimens of
the various types of scales and their modifications commonly found
in fishes are exhibited in the show case illustrating the integumen-
tary structures of fishes in the Skeleton Gallery dowrstan'

Sense organs in fishes—The senses of smell, taste, touch, sight and
hearing are developed to varying degrees in fishes.

In"addition to these msual senses, fishes have a peenliar sense
organ krnown as the lateral line sense organ. The lateral line, which
usually runs along the middle line of the side, aetually consists of
a linear series of pores. These pores are situated each on a scale
and these communicate with a canal or tube sunk into the skin.
There s a group of sensory cells beneath or near each pore and these
serve to help the fish in perceiving the minute differences in the
pressure of the eurrents of water. The real function of the lateral
line senze organ is still uncertain.. Some suppose that it has two or
three sensory funetions sueh as feeling and hearing. The canal- also
appears to be glandular in funetion and seeretes. mucus.
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The organ of “ hearing ” in. fishes is a more complicated develop-
ment of the glandular sense organs of the skin. The ear of the
{ypical fish consists of the labyrinth which dilates into three sac-like
somi-chieular eanals which contain one or more large, Toose bones,
the * eai-stones ” or “otoliths 7. Like the lateral line system, the
hearing organ of fishes serves mamly for balancing and orientating
the fish. The “ ear-stones ” probably serve as dampers on the waves
set up in the secretions of the ear by disturbances {roin outside. By
means of these otoliths, it is possible In many cases te determine the
age of fishes, if they are not too old. A few gpecimens of otoliths of a
bony fish are exhibited.

Besides the above dry-preserved exhibits in thest two sloping
cases, Hlustrating some of the main features in the general cxternal
structure of fishes, a spivit-preserved specimen of a dissection of the
corsmon Kuropean bony fish popularly known as the Pike (Esox
fuscius) is also exhibited in a jar in an adjoining hracket to illustrate
the internal structure of the anterior part of the hody of a fypieal
houny fish, ' :

SUBCLASS CHONDROPTERYGI!

(= ELASMOBRANCHII).

(Sharks, Rays end Skates.)

This subelass includes the cartilaginous fishes such as sharks,
rays and skates. Besides possessing a cartilaginens skeleton, they
are distinguished from the bony fishes by the presence of placoid
scales on the skin, exposed gill slits and a heteroeereal caudal fin.
They alse bring forth their voung cnes alive, ot in some of them the
cees undergo their development in the speeial protective capsules
{“Meymaid’s purse ).

Sharls and rays are mostly marine, but a few enter inio large
rivers {e.g., the Gangetie Sharit). Most sharks live in the open water,
while ravs usually live on the sea bottom, but some large species of
rays swim at or near the surface of the sea. Some species of sharks
and rays in the tropies live habitually in freshwater.

Sharks are active swimmers and are carnivorous (except perhaps,
the Whale Shark, which feeds on plankton). They follow shoals of
heny fighes such as sardines and maclerels and are highly predaceous.
Certain species of sharks scem fo prefer feedine on sea soalkes.
Skates and rays live mostly on erabs and melluses. Unlike the
sharks, they are gregarious and may eause extesive damage to pearl
oyster beds if they arrive in large numbexs. The largest predaceous
sharks may eapture animals ag large as <cals or sea lions.

Sharks are found all along the coasts of India, and some species
of sharks such as the Gangetie shark, Carcharins gongeficus and the
Rayner’s Shark (Galeocerdo rayneri) are noloricus as . man-eaters
and prove to be a menace to bathers and divers in coastal rezions.
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Fatalities among bathers in the sea are not uncommon where one or-
other of these man-eating sharks are known to haunt the area.

During the pearl-fisheries in the Gulf of Manaar, pearl divers ave
frcquenﬂv attacked by them. Sharks also f e(ﬂ vo rac]mmi ¥ 611 COYPSeSs
of human heings.

The D e(‘d]hg season of sharks and rays extends from Sep'rcmbel'
to Apvil when gravid femaie sharks oeeur in large numbers in the
eatehes afong tho coastal aveas. . Thev venerally seek the shelter of
coastal regions, backwaters and estuaries when giving hirth to the
voung ones as these areas are more shelteved and secure than the
open sea.

Sharks aud eays are of great econemic imporitance Besides
vengtituting a favourite article of food among all elasses of people,
espeeialiv on the west eoast, they are valuable for the shark liver oil
witieh tliex vield. Their fing are likewise used for soups and are
exported inlarge quantities to China. The sking of some species are
used as shagreen and for making sheatlis for swords, ele.

Castilaginous fishes ave divided into twe main groups or sub-
orders, namely, (1) Selacholdei, comprising sharks, hammer-heads.
cic.,, and (2) Batoidei, ineluding the saw.fishes, plough fishes {or
sniitar fishes) skates, ravs, siing rays, ete,

Sharks belonging o ihe Selachoidel are distinguished from those
of the seeond group by possessing gill openings at the sides of the
neck and jn baving free pectoral fing not. fused with the head, while
in gseveral members of the second group ('Batoidei), the gill open-
ings are placed on the under side of the dise-like, flattened body,
and the peetorals ave extensive and joined in front with the lead.

A few typical rvepresentatives of each of these suborders are
exhibited as stuffed specimens in this Gallery, some of the very large
ones heing mounted. exposed on the walls and the others in sloping.
elass-topped show eases areanged in their systematie order. Some
of the more important among these species are hriefiv de»«l"hed
below. gronped under their respeetive families.

CRDER PLAGIOSTOMATA

Subordsr SWLACHOIDET.

In this group, which ineludes the shaiks, the body is more or
less evlindrical, tapering ai both ends, -and merging behind, gradu-
ally into the tail. The gill openings ave lateral. sharks are found
in the seas and estuaries of temperate and tropieal regions and some
species cven ascend rivers to eomsiderable distances.

Family CARCHARIIDAIS.

The oxhibited specimens of this family belong to three speecies,
Chamely, Carcharias sorreh, Goleocerdo raynert (’rhc Rayner’s Shark)
“and Sphyraa tudes (the Hammer-headed shark),
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Carcharias sorrah is one of the common sharks frequenhng the
shores of the Madras Coast, attaining a length of about 18 inches.
Tt belongs to the large and - widely distributed genus of sharks,
. Carsharigs, which is distingnished by the longitudnally produced
snout and a erescent-shaped mouth placed ventrally. Ii is closely
allied to Carcharias gangeticus, the Long-tailed Shark, €. melanop-
terus, the Black-finned Shark and C. lwtacaudatws»—a shark commonly
seen in the fish markets (““ Pal sorrah 7 in Tamil)—all of whieh are
commercially valuable and yield shark liver oil. *A wet-preserved
speeimen of €. leticaudeius is exhibited in the vertieal show ease-in
the nght extreme corner at the farther end of this Gallery, contaln-_
ing spivil-preserved speclmens of fishes.

_ Galeocerdo rayneri is popularly known as Rayner’s Shark and
aftains a considerable size  (more than 12 feet in length) in the
Indian seas. But around Indian shores it does not oceur plentifully.
It is one of the man-eating sharks and extremely fierce in its disposi--
tion. Tt is said that this shark is very deceptive and swells itself
out so as fo appear like a floating mass of animal matter, and having
thus lured its prey within ity reach it 1mmed1ately attacks it. It
_feeds practically on everything available in the sea, including sea
snakes..  This shark is dark grey abhove, becoming ~dull white
beneath; the cheeks and lower surface of the snout are vellowish.
The body bears numerous large, black spots and vertieal bars. One
large specimen, 12 feet long, is mounted on the wall, while another,
- mueh smaller one, is exhibited in the sloping show case dlrectly
heneath the specimen on the wall.

Zygaena tudes (formerly Imown as Sphyrna tudes) - (Fig. 8) is
the Hammer-headed = shark, “readily distinguished by the curious
shape of its head.  As its popu_lar name indieates, the outline of the

F16. 8—ZYGAENA TUDES: THE HAMMYR-EEADED SHARK.

front pari of the body of this shark resembles that of a hammer,
the head being markedly hamr:c.-like and produced mdeways into
iwo lateral lobes. The eyes are placed at the lateral extremnities of
these lobes and the nostrils are placed on its front border. The
Tamil name, “ Komban sorrah ”, meaning *‘ Horned Shavk ¥ alludes
to the resemblance of the lateral lobes of the head to a pair of horns.
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This species sometimes reaches a length of 'six feet. Tt is commonly
seen in ﬁs_h I_narkfets, 'fmd its liver oil has great market value as it is
very rich in its Vitamin A content. ‘

. Family RHINODONTIDAE,

This f.a,mily_ ineludes the hu.ge Whale Shark Rhineodon fypus, a
medinm-gized speciinen. of which, 22 feet long, is exhibited in the
centre of the Fish Gallery, suspended from the eeiling (Fig. 9). The

F1¢, 9—RHINEODON TYPUS: THE WHALE SHARK
" (22 FEET LONG).

Whaie Shark is probably the largest of existing sharks and is said to .
attain a length of 50 feet or more. It is costmopolitan in distribu-
tion, being found all over the tropical parts of the Atlantic, Indian
and Pacific Oceans, There have been several teecrds of the ‘Whale
Shark on the Indian'coastal waters, both oun the east and on the
west coast. , The home of the Whale Sharks, however, seeins to be
the various archipelazoes in the Pacifie, Indian and Atlantic Oceans,
from where they migrate to other areas. Their movements are .
seasonal, depending on the occurrence of planiton on which they
feed. They visit the ecastal waters of India between January and
April, attracted by the abundance of zoo-plankton in these waters
during this time of the year. Whale Sharks, unlike the other shavks,
feed on minute planktonie organisms, the cnormous gill rays serving -
to strain off the sea water just as the baleen plates of \Whale-hone
whales which feed in a similar manner. Although the mouth of the
Whale Shark is wide enough to engulf a man, the tecth are minute,
almost mieroseopie in size, the largest in a full-sized specimen heing
only one-tenth of an ineh in length. The teeth, 250 to a row, are -
mranged in about 15 rows. '

The colout. of the Whale Shark is rather variable, but the Tudiau
Ocean specimens are generally deep bluish grey or lavender purple
above, and dead white beneath. The dorsal surface of the head and
body édre inarked by a pattern of numerous white spots. On the head,
these ave just seattered; but on the hody, these spots are arranged
in a vegulay series of transverse rows. 1In each alternative row, the
spots are fainter, and tend to eoalésee into linear white hands, The
presence of these markings indicate the shore-hunting habits of this
Shark; for, as a rule, sueh markings are absent from speecies which
-live in 1he open sea. ' '
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Family SCYLLIDAE,

This family includes the Doz fishes, Tiger- sharks, ete. T'he
mouth is placed on the under side and the eyes ave w vithout any .
nictitating membrane. The teeth are small and are arranged in
several rows. The first dorsal fin is spineless.

The exhibited specimens of this family ineinde scveral specitnens
of the Tiger Shark- (Stegostome tigrinum) and ono speecifien’ of the
famiiliar Indian Dog fish, Chéescyllium indicum. - :

Stegostoma- tigrinum  (Tamil: Valluvan sure) Js -the famliar
Tiger Shark of the Indian waters (Fig. 10). It Is eommon at

Fm._ 10—sgrEgi: STOMA TIGRINUM : THE TI(;ER SHA}’..!s
(YOUNG &,PELIMLL\)

Madras, and reaches a length of about seven . feel. The peculiar
feature of this shark is that the young are hlack with narrow white
lines or bands across the head and body, belween which ave white
spots, b+ the adults are tawny brown, uniformly coloured, or with
more ov less frregular transverse bands of rounded white spots. The
favourite food of the Tiger shark consists of molluses and crusta-
ceans. One full grown specimen, seven and half feet in length, is
mounted on the wall, exposed. The other three speeiméns are
vounger ones. In the very young ones, the linear bands ave distinet,
but in the older specimens these have broken up into vows of spots.

In Chifosyllium indicum, the head is rather depressed and wueh
flatter below than above. The colour is exiremely variable. They
are usually grey, with dark or even black eross bands or they may be
uniformly of a reddlsh brown eoloor.
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Suborder BATOIDET.

This suborder includes the Saw fishes, Skates and Rays.  The
body is not eylindrieal, but is either denressed and elongated (e.g.,
the-saw fishes and the plough fishes) or diseoidal and broadly ovate
or almost cireular in outline, with a whip:ike {ail, {e.g., sting rays
and eagle rays). In saw fishes; the body, though semewhat depress-
ed, is still long and shark3like with. a well developed tail terminatng
in a heteroeereal eaudal fin. The form of the hody in these fishes
is adapted for living on the ‘sea  bottom. The pectoral fins ave
enlarged, and their front edges extend round the sides of the head.
The toil and the median fing are rather redueed in size, althongh
in the plon~h fishes, gnitar fishes and the saw figshes these chavacters
ave legg pronouneed. In the more speeialized forms (rays and
skates), the trunk. surrounded by the enormously enlarged pecioral
fing, forms a broad, flat dise frorn whiel the tail projects ag a slender
appendage. The eves and spirzeles ave on the npper sueface of the
body while the gill elefts and the mouth ave on the lower suriace.
The upper surface is alvo morve darkly  ecoloured, while The Tower
surface 1s. as a rule, pale. :

Ravs aud skales oeenr in Tnrwe nuribers in Indim weders, where
they often veach a very lavge size. Many are dreeaded In- Asheren
heenuse of the wounds inflicted by the poisonous spines on the tails,
while othiers cause great damage to oysters. Skatez are gregarious
and may prove very destruetive to ovster beds when thev avyive in
large nitnhers. Ravs usually e hidden in the sand and ave noted
for the way in which they suddenly eneirvele fish or other prey swim-
miny ahove them, with their long tails and then injure them with
theiv verrated tail spine.

The eees of ravs and skates oenerally underen their development
in thin, horny, eg® capsules which are more squavish in form and
smaller than those of sharks. They have hovn-like protuberances at
the emmers.

Ravs and skates are of considerahle economie velue, Theiv skins
viold valnable shasvern and are sometimes nsod as o substitute for
sand paper. Their finy are exported to China for use in making
soups, along with the fins of sharks, and their livers yield large
quantities of oll whieh is very rich in Vitamin A econtent.

Family PRISTIDARE.

Thiz family includes the remarkable saw fishes which reach an
immense size, They are larye, shark-like vavs, with a long, saw-
shaped wprolonzation of the snout (rostrum) hesring a  series of
strong, enamelled, tocth-like projections on cach side, embedded in
soelkars,  The “gaw ” of the saw fish, in very larga speeimens, mayv
reach a length of six feet and may be as broad as one foot at its base.
Maw fishes grow io a considerable size and mav reaeh a leneth of fen
to twenty feet or even longer.
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There are only four species of saw  fishes in the Indian seas of
which only two appear to be common on South Indian eoasts,
‘namely, Pristis perrotteti and Pristis cuspidatus (Fig. 11) and both

Fre.. 11--PRISTIS CUSPIDATUS : THE SAW-FISH.
o {YOUNG SPRCIMEN).

these species are represented by exhibitéd specimens:in this gallery.
A large specimen of Pristis perrottefi, over 12 fect in length, and
the isolated rostrum (or “saw ™), about 6 feet long. (of another
much larger speeimen) are exhibited on the wall. A plaster east of
a young one of the same species, and a stuffed speecimen of the other
speeies, Pristis cuspidatus, are also exhibited. :

Saw fish enter large estuaries and may. eveil migrate beyond tidal
infinence. They may eause congiderable havoe with their ¢ saws”™’
among the shoals of mullets and sardines on which they mainly feed.
The “saw ” appears to be a weapon of great-use in obtaininz food.
-When a saw fish gets into a shoal of fish; it moves its saw rapidly

“from side to side, killing a number. of fish. TLarge vietims are
attaclked with the “saw” whose teeth tear off lnmps of flesh from
the body of the vietim and the detached pieces are eaten by the saw
fish.. The “saw ” also appears to be used for grubbing in the mud.

‘Saw fish, like many true sharks, ave born alive, the infant * saws ”
being encased in gelatincus sheaths while still within the parent. The
skeletal strueture of this “ saw ” as waslied ashore on the beach puzzled
the earlier naturalists, and as late as the vear 1864 they were des-
eribed as being dismembered arms of an unknown speeies of stavfish.
The liver oil of the saw fish is valuable on aceccunt of its large
quantity vielded by the fish as well as its high vilamin poteney.

Family RHINOBATIDAE,

This [unily comprises the Rays popularly kvowu as the plough
fishes, euitar fishes or the shovel-nosed rays. Most of the mumbers
of this family are of small or moderate size, but two of the species
commen arourid South Indian coasty, namely, Rhyechobatus ancylo-
gtomus und Bhynchobatus djeddensis (specimens of both of whieh
are exhibited in this gallery) reach a large mize, the former species
even giowing 1o a length of nearly ten feet.” The bedy is long and
depressed with an elongated and  pointed saneut. The  anterior
portion of the body is slightly expanded laterally and the tail is
thickened and moderately elongated. The spiracles arve large and
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placed eldse to the eycs. The teeth ave small, nmmerous and arranged
in pavements. The skin is xough and coaise, covered uniformly with
the pointed deniicles of the placoid scales. '

Rhynchobatus djeddenssis (Fig. 12) is greyish hrown above and
dull white below. There is generally a large dark spot at the root
of the pectoral fin, surrounded by a ring of small, white spots. This

s

F1g. 12---RHYNCHOBATUS DJEDDENSIS: THE PLOUGH FIS
OR GUITAR FISH. :

fish grows to a length of gix feet, and the oil from iws liver is much
estoemed.

Plongh fishes feed on burrowing melluses living o1 the fleor of
the cecan.  The narrow, pointed snout helps them to shovel the sand
and get at the molluses. . This habit of digeing in the floor of the
gen and-eausing furrows has heen responsible for the popular names
“ shovel-nosed fish 7 and “plough fish ”. The alternative names
;Q'Liital' fish 7 and “ fiddler fish ” allude to the peculiar shape of the
igh, : '

These fishes are very destructive to marine meciiuses and crusta-
ceans. They are said to be gregarious and live in large droves.
Sometimes they do great damage to the pearl oyster beds in Ceylon.

Yeonomieally, these fishes ave only of limited importance, Large
speciniens arve salted and consumed while smoller oges sre eaten
fresh. On the east coast, this fishery attaing ite waximium develop-
ment in Mareh. : :

Rhinobatus granulefus is another speeies with groups of tubercles
on the back and a row of compressed spines along its middle, which
become oheolete with age. These fishes are extremely numerous along
the coasts of India, and prefer a sandy to a muddy bottom, They
attain a length of at least seven feet, and are veddish grey above
and dull white beneath.

1Pamily TORPEDINTIDAL.

This family includes the fishes popularly nown as the Torpedoes
or Rleetrie Rays. They have a soft, perfectly smooth- skin. The
Arunl is hroad and the tail stout, with a rayed dorsal and eandal
fin and a longiindinal fold along cither side. An elaborate electrie
organ, musealar in ity stroeture and esmposed of many hexagonal

257-9—2
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cells, each filled with soft fluid is present between the pectoral fin
and the head. These eells are eapable of produeing a severe electrie
shoek, 'The Electric Bays are peeuliarly soft to the touch and
rather limp. They are found in-all warm seas and are not much
valued as food. It is said that the exercise of the power to give
an electric shock soon exhausts the fish and some rest iz essential
before it can recoup ite energy and be ready for inflicting another
shock.

Two species oceur in Indian walers, namely, Narcine timlei
(Fig. 13) and Astrape dipterygie, and both these species are repre-
sented in this gallery, each by a single specimen. In Nercine timled

Fig. 13-—NAROINE TIMLEI : THE ELECTRIC RAY.

the body and fing are reddish brown above, with numerous irregularly
sized, chocolate-coloured spots while the lower surface is white. It
attaing a length of about eighteen inches.

In Astrape dipterygin, ihe body is dull reddish brown above, and
whitish below., It is much smaller than Nercine fimlei, and reaches a
length of at least ten inches. '

Family TRYGONIDAE.

The Sting Rays are included in this family. These are charac-
rized by a very wide, broadly ovoid or almost cireular, dise-like
body and are more specialized than the rays referred to above.
The peetoral fing are continued to the extremity of the snout where
“they become continuous with each other. The dorsal fin is absent
altogether, or there is a single small fin, near the root of the tail.
The caudal fin may be present or absent. The tail is long and
slender without any lateral folds. There is ofien- a strong, serrated
‘spine on the tail, behind the dorsal fin, if this is present. The
spine dr “ sting ” ig shed from time {o time and ig replaced by a
younger one which develops behind it. In some specimensg two or
even more spines may be in uge at the same time. :
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Sting Rays are mostly inhabitants of tropical seas, some of them
entering into rivers. The skin may be smooth, or more usually
. rough and beset with sharp, spinuous tubereles. These fishes lie flat
on the sandy bottom of the sea and feed mostly on crabs and shell-
fish. They are all ovo-viviparous, the eggs hatching within the
body. The Sting Rays which are armed with serrated spines on
the tail are eapable of inflicting severe wounds, not only due to their
serrated strueture, but also apparently due to the presence of some
poisonous substance which scems to be carried into the wound.

The exhibited specimens belong 1o the genera Urogymuus and
Trygon. In Urogymnus, the tail is long and spineless and the hody
. is densely eovered with tubereles. Two large specimens belonging
to this genus are mounted on the wall .

In Trygon, the tail is long and armed with ‘a serrated spine, the
teeth are flattened and the body is either smooth or with tuberecles.
.The exhibited specimens of Frygon bhelong to three species, Trygon
mbricate, Trygon kuhli and Trygen sephen. Of these, Trygon
sephen appears to be better known for its economie value.

The String Ray (T'rygon sephen) (Fig. 14) haunts the 'botf'om
of the sea like other rays and skates. Tt generally prefers shallow
water with a sandy or muddy bottom. Its food consists of small

Fie. 14—TRYQON SEPHEN! TP STING RAY.

fishes,  prawns..crabs and molluses, its flattened teeth being well
adapted for erushing this type of food ~ When a fish or suitable
prey is within its Peach, it darts ahove, ¢neireles the viciim-with its
long, whip-like tail, wounds it with the serrated tail-spines and
overpowers it. These tail spines cause wounds which do not easily
heal, and such wounds are considered to be dangerous.- '

The Sting Ray- is said to migrate towards the shore during the
soutil-west monsoon as these skates are common then in the inghore
catches, ' '

25 7-3—2a
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Iiconomieally, Sting Ruays are of some importance. Tiarge
numbers of Sting Rays are eared by sun-drying as the flavonr of
the sun-dried produet is preferable to thai of the salted skate. A
fairly important hy-produet of the Sting Ray is the liver oil which
has considerable Vitamin-A poteney. The skin of its back is said
to yield valuable shagreen.

Family MYLIOBATIDAR.

The Eogle Rays are inchided in this fanily. -In the Eagle Rays,
the tail is long, slender and whip-like, without a caudal iin, and
there is a single, small, dorsal fin near its base. The pectoral fins
are lavge, spreading along the sides of the body, thus making it
appear very hroad. These fing are not prezent on the sides of the
head but appear again at the end of the broad, truncated snouf as
a pair of horn-like processes which represent the detached fins.
This pair of restral fins in front of the snout unite to form a sort of
a raved pad. The hedy is smooth or tuberculated on -the upper
surface. The teeth are arranged in the formm of a mosaic-work or
pavement. The cagle-like appearance of these fishes iz suggested
by ihe form of the skull. The eyes are on the sides of the head,
with heavy eve-brows above them.

- Kagle Rays ave found. in most warm seas in the T'ropical and
Temperate zones. They are generally very destruetive to clams snd
oysters,. whieh they crush with their flattened teeth.

Specimens helonging to a few species of Myliobalis, Aetobalts,
Rhinoptera and Dicerobetis arve exhibited. In Myliobaiis, the fins
on the head meet in the form of a soft appendage in front sand teeth
are disposed in several rows. Aefobatis bas only one series of very
broad teeth and in Rhinoptera, the fing on either side of the snout
form a lobe. In Dicerobatis (Fig. 15), of which specimens of two
species are exhibited, there are nmmerous small. teeth in hoth jaws
and the cephalic fing form an appendige on either side of the snout.

ﬁ %

Fig. 15—DICEROBATES THURSTONI : THE GAGLE RAY.
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Aetobatis navinari is the Spotted Ragle Ray, rather showily
colecured. It is greyish olive, greenish alive or leaden grey ubove,
usually eovered all over the baeck with numerous, dirly white or
bluish spots edged with black. - Tn the immature form the back is
of a deep leaden eolour and the spots arc practieally ahsent. Ti
attains a width of six feet. The strength of its jaws is enormous,
and very hard.shelled; elams ave often cracked and caten by these
Rays. This species has a wide rvange of distributicn, being found
all over in tropieal and snb-tropieal scas.

Dicerobatis eregoodoo inhabits the secs of India castwards up to
the Malay Archipelago and attains a muech larger size. Specimens
measuring sixteen feet and sighteen feet in width have heen recorded.
The tail in these Rays is lisble to be frequently injuved and iy
therefore seldom found in a perfeet condition in adult speeimens,

SUBCLASS TELECSTEI

This subelass includes the bony fishes which comgprise the
majority of living fishes. ° The form of the body is extremely
“variable; normally it is typically fish-like, but it may be elongated
and snakelike as in the cels, or laterally compressed and ribben-
like as in the Ribbon fishes (Twrichiurus) and the Flat fishes (Pleuro-
nectidae), or the hody may be pecaliarly shaped as in the Sea horses
{Hippocampus) and the Coffer fishes (Qsfracionidae). '

These fishes are characterized hy the presence of a hony skeleton,
an operculum or gill cover eovering the gill openings, and trequently
“an air bladder is also present. The body of a bony fish is covered
by a layer of thin, flexible bony plates or seales overlapping one
another like the tiles of a roof. The seales vary greatly in shape and
gize. They may be either eyeloid (with eoncentrie grooves aind simooth
edges) or etenoid (with serrated edees). Some fishes, such as the
Mahsheer, have very large scales, each sometimes measuring over two
inches square, while those of the Mackerel and the Tunny (Thynnus
macropterus) are minute. and in the ease of eels, the seales are huried |
in the skin and are almost microscopie.

- On either gide of the fish’s body, there runs a streak of a dull
colour which consists of a series ol minute pores pierced on the
seales of a single longitudinal row. This line is often curved in the
anterior portion, but is straight in the hihder region. This eonsti-
tutes what is known as the “ lateral line sense organ ”, characteristie
of bhony fishes, and is believed to . be  sensory in - funetion, being
eonnceted with the senses of both feeling and hearing. '

True hone oceurs for the first time among the hony fishes in the
evolutionary ladder of . Vertebrates. In most hony fishes an air
bladder is present. Tt has already been deseribed ahove in detail
in eonnecetion with the Introductory exhibits,
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Many bony fishes undergo remarkable ¢hanges of form in their
growth, In fact, the differences between the young and the adult
of the same species are so great that it is difiienlt to recognize them
as belonging to the same species, This is particularly so in the case
of Flatfishes, Bels, Sword fishes and Coffer fishes, ete. Bony fishes
are also extremely variable under the influence of different climatie
and other environmental conditions. The variation is specially
evident in the colour of the skin, changes in the eolour heing mainly
due to the changes in the chromatophores or pigment cells. The
BSole fishes, for instance, afford remarkable examples-of protective
colouration.

. Marine fishes are usually extremely seunsitivé to changes of
temperature, but fresh-water fishes are less liable to such changes.
A few fishes have been domesticated and introduced into different
parts of the world (e.g., the Carp, the Gourami, ete.) and certain
species of Trout and Salmon have been acelimatized in countries
which are not their native homes.

The flesh of many bony fishes (e.g., the Globe fishes o Puffer
fishes and Trigger fishes) is poisonous, and wounds eaused by 1he
spines of many fishes are poisonous. This is generally . due {o the
poisonous natnre of the mucus that is secreted by the skin or by
mpecial poison glands.

Many speeies of hony fishes live at great depths in the sea and
most of these deep-sea fishes possess speelal Inminescent organs and
other peculiar adaptations.

Many fishes, like birds, perform seasomal migrations. Those
which travel from thé sea to fresh-water, ascending rivers, ete., for
spawning are termed enedromous (e.g., Salmon, Shad, Striped Bass
and some species of Trout), while those which travel from the fresh-
waters to the sea are known as cafedromous (eg., the fresh-water
Eel). Some deep-water fishes undertake a daily vertieal migration.

The exhibited specimens of hony fishes in this Gallery belong
mostly to species found around the coasts of South Indid, especially
the east coast, and are arranged in their systematic order grouped
under their respective families which in their turn are classified
under a few major groups or orders which possess certain distinetive
characters. :

The chief characteristics of the more important and familiap
types of bony fishes exhibited, especially those with peculiar and
interesting features, are briefly outlined below, the various species
being grouped under their respeetive families and the families -
arranged in their systematic sequence under the various orders
Since there are a very large number of species represented among the
exhibits, it Las been possible to make specific mention of only the
more outstanding ones in the following account.
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The classification and sequence of arrangement adopted in the
present Guidd is that followed by Day in his latest edition of his
monumental work, “ Fishes of India”, which is the most up-to-date
and standard reference work available on Indian fishes at present.

ORDER ACANTHOPTERYGII.

This large and important Order includes by far the vast majo-
rity of bhony fishes found in Indjan waters. They are popularly
known ag the “ Spiny Rayed Trishes”. The most characteristic
feature of this group is that a portion of the dorsal, anal and ventral
fing arve unarticulated, forming spines. The air bladder, when
present, is completely closed, and typieally without a pneumaltic duet
in the adult state. The gill openings are placed in front of the
pectoral fins. The great majority of marine fishes belong to this
group. This Order includes the Perches, Mullets, Whitings, Gobiids,
Seorpion: fishes or Lion fishes, Seer fishes and fresh-water fishes such
as Ophioccephalids, ete,

Family PERCIDAR.

This family includes the Perches and Perch-like fishes. The
body is rather oblong-ovate and not markedly elongate.. The mouth
in front of the gnout bears a lateral cleft, oceasionally en the lower
gide. The anterior portion of the dorsal fin is spinuous. The seales
are either eyeloid or ctenokd. The air bladder is usually present
and more or less simple.

This is a large and extensive family, and the species of fishes
belonging to it fall into several natural groups. The Indian speecies
of the family Percidae are almost entirely marine fishes and although -
a few genera, such as Serranus, Lutianus, Therapon, Lobotes, ete.,
aseend the mouths of rivers they are never found any considerable
distance away from tidal influences, The Percidae is one of the most
generalised families of bony fishes, comprising numerous genera and
species, all of them being carnivorous fishes living at the hottom and
near the coasts in tropical and sub-tropieal seas. '

The colours of the Perches in the living econdition ave variable
and differ according to the colour of the. waters -they occupy. In
muddy or opaque water these fishes wsually are darker, while in
clear water they are brighter and generally more lightly ecoloured, -
Colour also varies according to the age and secason. The colour of
the fresh specimen is often very ephemeral and disappears rapidly
in stuffed specimens and those preserved in aleohol. ‘

Several gpecimens belonging to the gencra Lates, Serranus ( =
Epinephelus}, Lufianus Nt = l_lutjamus), Therapon, Diagramma,
Lobotes, Gerres, ete, are exhibited. ‘
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Luates calcarifer (Fig. 16) is popularly known as the “Cock:up ”
(Tamil : “ Koduva 7). Tt iz highly esteemed as a food fish, egpecially
when captured from the vieinity of large rivers.. It inhabits the

Fig. 16—10LaTHS CALCARIFER : THE COCK-UP.

seas, backwaters and mouths of tidal rivers in the Rast. Lates
colcarifer is a large Perch. reaching a maximwe length of over five
feet and attaining a weight of about 200 1bh. The body is oblong,
with fairly large seales. The mouth iy terminal, very wide and
protrusible. The tail fin is broad and rounded. The body is dark
silvery grey above, but paler and almost whitish below.

. This is one of the Indian marine Perches which cnter estuaries
and haekwaters. If is carnivorous and feeds mainly on prawns.
The presence of & large Cock-up in a backwater ix indicated by the
oceasional sudden disturbance it creates in the water when attaeck-
ing and seizing prawns or fishes. This fish is common in the Puheat
backwaters, Ganjam, Pamban and Beypore in Malabar,

This fish is highly esteemed as food on aeeount of 1'.he excellent
flavour of its flesh. Large specimens ave cut and sold as fillets.
The air bladders are dried and made into rough isinglass, much of
which is exported to China and some to Lurope It is also @
favourlte among. anglers in backwaters, L

Several species of Serranus (formerly known by the synonymous
name Epinephelus) are exhibited in this Gallery. They are popu-
larly known as the Rock Cods (Tamil: “ Kelave ™). These species
-are almost entirely marine and their eolour is exiraordinarily vari-
able.” Almost all speeies of Serranus arve estecmed as good food
fizhes, but the -following species are particularly commoen in South
Indian. Seas and figure preminently among the food fishes of the
Madras State: 8. erramus pantherinus, 8. undulosus, S. meculatus,
8. boenack, and 8. lanceolutus. 'The fHesh of very large specimens
tends to _be rather coarse.

" The Rock Cods are mainly distinguished by the presence of two
or three flat spines at the sides of the head. 'The dorsal fin is conti-
nuous, the hard (spinuous) pavt being broadly united with the soft
(rayed) part. The Rock Cods grow to a considerable size. Serranus
pentherinus, for instance, reaches a length of about.seven feet and
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attains a weight of 300 Ths. Servanus {mnceolatns (Tig. 17) also
attains a very large size; a giant specimen of this Rock Pereh is
exhibited in a large show-ease placed along the wall centrally at the

Fig., 17T—SERRANUS LANCEOLATUS ! TIE GIANT PERCH.

rear end of this Gallery. The colour patterns in this group ave
siriking and very vaviable, and they are therefore favourites as
acquarium specimens.

Rock Cods are predaceous fishes Tiving on erahs, prawns, bristle
worms and fishes. Specimens of the giant Roek Cod reared in capti-
vity in marine agnaria are noted for their unusually long span of
life; some -specimens sarviving even for  twenty year:. In their
natural haunts, they may even live longer. These fishes are quite.
commonly seen in the fish markets of Madras City and ave esteemed
as good food fishes. Isinglass is cbiained from the air bladders of

. gome of these fishes, :

The genus Lulianus (= Luijonus) includes perches commonly
known as the “ Snappers”. Several species are exhibited snd of
these, the following ave particularly eommon around Madras shores.
Taglionus margingdus, L. onnuleriz, L, jehnil and L. fulviflamma,
The bhody is rather deep, with a pointed head. The mouth bears
well developed, sharp teeth. The dorsal fin is single and continuous,
with from nine to thirteen, rather strong spines. The tail is gene-
rally square, hut the caudal fin may sometimes be rounded, truncated
or emarginate. The scales are ctenoid (i.e, with the free edges of
the scales serrated and broken up like the edge of a eomb). Parts
of the gill covers {(opereulmn) have spines and saw-like edges. The
colonr patterns of mest of these species arve quite attractive and
varied. As a rule, there is a black bloteh on each side of the tail;
this spot. is more prominent in the young.

These are carnivorous fish, feeding on other smaller fishes (Caranz
spp.. Clupea spp. ete.), prawns, erabs, euttlefish, bristle worms and
other soft-hodied mavine invertebrates. Occasionally they may feed
on sea weeds also. These fishes are gregarious and are frequently
found among rocks and coral reefs. Some of the species have
extraordinarily beautiful colour patterns which harmonize with their
immediate surroundings in ihe coral reefs, Sinec this type of
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colouration helps the fish to conceal themselves amidst their sur-
roundings and attack the unwary prey that may come within their
reach, it is deseribed as “ eryptie eolouration ”. The brilliant and
attractive colours and colour patterns of these fishes have made
them very popular in aquaria.

These fishes owe their popular name “ Snappers ” to their pecu-
- liar habit of moving their jaws when landed ashore, ag thongh they
were going to snap at some ohject. This may possibly be an expregsion
of anger.

As a rule all these fishes bhelonging to species of Lufignus are
highly edible, though the flavour of some species iy insipid. Al
species attain a large size and most of them ave extensively salted and
dried in many loealities. As already mentioned, these fishes make
excellent exhibits in marine aquaria on aceount of their brilliant
colour. Lutignus sebae (T'ig. 18) for instunee, is particularly strik-
ing with its prominent red hands and is a common exhibit in
aguaria,

Fi¢. 18.—LUTIANUS SEBAE ! THE SNAFPIR.

Therapon jorbua and Therapon quadrilineius belong to the group
popularly known as the “ Squeaking Perches . . They have a mouth
whieh is protrusible, with thick lips. The gill cover has one or two
sharp spines and the edge of its first half {preopercle) is serrated
like the edge of a saw. The jaws bear numerous sharp feeth. The
colour is generally silvery grey with a series of dark longitudinal
bands. These small perches are almost entirely marine, but some
are oceasionally found in brackish water, within tidal influence.
Therapon jorbue has been frequently eaptured in the River Hooghly
as far up as Caleutta. These fishes are essentially shallow water
forms entering estuaries within tidal influence., These fishes are not
generally esteemed as food, as they <.z usnally regarded as feeding
on dead fishes and carrion.. But recent researches at the Krusadai
Biological Station have proved that it is not all the eommon species
of Therapon that feed on carrion, and that they eat a considerable
amount of wholesome food, such as prawns, erahs, sea weeds, sand
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hoppers, worms and small fishes.. They also feed on Balanoglossus—-—
the worm-like Hemichordate - which is & very primitive Chordate.

These fishes shovel in the sand with their poinied snouts and pull
* out these worm-like creatures and eat them. Specimens found in
brackish water are also known to feed on the larvae of may flies,
dragon flies and mosquitos. As they are active larvieidal fish, they
may be useful in the biologieal control of mosquito larvae.

Therapon jerbua is popularly known as the Zoned TPerch on
aceount of the linear dark bands, It is common in marine aguaria
and appears to spawn during October in the backwaters at Adyar
and the Cooum in Madras City. When they attain a length of about
four -inches they return to the sea.

These fishes owe their popular name “ Squeaking Perches ” to the
‘fact that they produce a pleasani queaking sound in the sea.” They.
sometimes approach a boat moored in the sea, in small groups and
produce this squeaking noise to which the fishermen lisien by dip-
ping one end of the oar in the water and applying the other end to
their ear. The exaet way in whieh the perch produces this noise is
not elearly understood. .

‘Eeonomically, species of Therapon are valued as larviecidal fish
and are employed in the hiological control of mosquito-borne diseases
in coastal areas. As food, these fishes are not esteemed as they are
reputed to feed on earrion, although they may take other wholesome

prey as living fish, prawns, ete.

bpemes of Pristipome. (of whieh three are exhlblted), -are popu-
larly known as “ Grunters’ ~The palate in these fishes is toothless.
‘The spines of the dorsal fin are strong and elongated. The tail fin
i3 truncated and the scales are large. They are more or less stout
perches of a silvery grey colour, sometimes with black blotches or
spots and greyish or blarkish lines on the sides of the hody. The
-geales are ctenoid, and are of small or moderate swe

These fishes are found in all tropieal seas and even in the
Mediterranean. The young of the Indian species are often taken in
backwaters. They grow to a maximum length of two and a half
~feet. Specimens ahout a foot long are quite common. They abound
where the hottom of the sea is rocky and overgrown - with eorals.
They feed mainly on crabs, prawns, bristle-worms, small fishes,
“molluses and starfishes. When the fish are landed, the produce a
peeuliar sound quite similar to the grunting of pigs; henee the
" popular name “ Grunters ”. All the three speeies exhibited (Pristi-
poma  furcatum, P. moculgtum and P. guoracn) are of economie
1mp01tanee on the Kast Coast. Being of large size and wusually
oceurring in large shoals, they are f'nrly good as food fishes, but not
much esteerned. The air bladdbr is eollected in some plaees for
‘making isinglass.

Species of Diagramme (Tamil: “ Maedanam * or “ Kalmadanam ”

“ Tholan”) are genelally known as the Rock Perches. Two
'spec1es Diagramma crassipinum and - Diagramma punctatum are
exhibited. The llps in these fishes are thick.and folded back. The
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gill cover has saw-like edges. These are rather stout perches, of
a silvery yellow oy grey eolour, growing to a fairly large size, some
species attaining a length of even two feet or more.

Thege fishes are common in areas where the bottom of the sea is
vocky. They arve very common in the sea off the coast of Pamban
in the CGinlf of Manaar.. Their food consists chiefly of prawns, crabs,
hristle-worms and small fishes. These rank among the umnportant
food fishes of the Madras Coast end arve Lighly esteemed as food..

FLoboles suringmensts, of which two speeimens are exhibited, is
another perch widely distributed {irom the Fast Coast of Africa
-through the seas of India ecastwavds to the Malay Avchipelago and
bevond. Tt is brassy brown when alive, bletehed with darker brown
and the ends of the caudal and pectoral fing are of & dirty yellowish
white colour. Tt attains a length of at least two and a half feet, and
iz highly esteemed as a food fish,

The genus Scolopsis is represented among the exhibited servies by
a sinvle specics, Scolposis vosmeri, The adult is of a pale dull red
colour, usually bearing a whitish band round the opereuls, from the
upper edge of which a longitudinal white line of the same colour
passes backwards helow the lateral line. Speeles of Scolposis reach
their maximum abundance off the coasts of Sind and Bombay and
also around Andamans and Nieobars.

Synegris japonicus and Synegris sérictus ave small perelies ravely
oxeegeding a length of nine inches, and popularly known as the Pink
Perches.~ The ground eelour, which is pink, is very characteristic of
these Terches. Longitudinal “reddish or vellowish lines may be
_ present, - Fresh specimens exhibit a faint but striking blue 1rldesoent
_ sheen on- ’rhe head.

The Pink Perches are good shealing fishes, feeding mainly on
other small fishes, but they alsn appear to fend on ecarvion. These
fishes are of moderate value as food fishes and are frequentl ¥ brought
to the loeal fish markets.

Caesio cuning is another handsome species, bluish green above
and rosy beneath, along the abdomen. It attaing a length of about
eighteen inches. The eaudal fin is deeply forked. The splnes of the
dorsal fin ave slender and fexible.

The genus Gerres is distinguished by au oblong, elevated, rather
cempressed body and a highly protractile month.” The eyes are
comparatively large and the eandal fin is forked. Three species,
Gerres oblongus, Gerres filumentosus and Gerres oyena are exhibited.
As fTood, these fishes arve eaten mostly by the poorer classes of people,
and they are, as a rule, little esteemed as food on account of the
numereus bhones and insipid flavour. Iarge numbers are, however,
salted and dried, and utilized for c.port.

~ The size of the eye generally increases with age in these fishes,
and voung specimens are usnally vertically banded, while in the
adulis these bands mzy be indistinet or even entirely absent,



GUIDE 10 THE FISH GALLERY 29

Family SQUAMIPINNES.

Fishes belonging to this family possess; as a rule, a.very broad
and strongly laterally compressed body. The cyes are lateral and.
are of moderate size. The month is genera]Ly small with a lateral
eleft and situated in front of the smout, In most Indian genera of
this family, there are no teeth vnsthe palate. The soft portion of the
dorsal fin is more extensive than the spinueus portion.” The vemral
fins are thoracie in position, with one spine and five rays. Seales a1
either cycloid or very finely serrated at the edges. ~ An aif bladder
ig present and is usually elmple

The name “ Squamipinnes ¥ refers to the sealy fins, the typwal
species usually having the soft rays of the dorsal, anal and eaudal
and sometimes of the other fins densely covered with small seales.
In some species, a prolongation of the dorsal fin may be present.

“These . fishes are almost entively. marine, and althouzh a few
speeies have becn ‘Teeorded from vivers and estuaries, they are ravely
found beyond the tidal limits.

This family includes some of the most attractive and brilliantly
coloured tropical fishes, such ag the Angel fishes (Holacunthus spp-),
and the Butterfly fishes (Chaetodon spp.).

The Indian genera of of this family fall into two main groups—
(1) the Chaetodontina, in which there are no vomerine aud palatine

teeth and (2) the Toxotina, in which vomerine and palatine teeth are
present,

All the genera exeept one, fall under the first group. The speci-
mens of Squamipinnes exhibited in thiz Gailery belong to the genera
Chactodon, Molacanthus, Scatophagus, Ephippus and Drepane, a1l of
which are included in the first group, Chaetedontina, which lack the

palatine and vomerine teeth.

Chactodon vagabundus is a paltmulally bright and attractive fish,
with a black ocular band, and numerous dark hands which- pass down-
wards and forwards to the centre of the body from where other hands
radiate backwards. Two black vertieal bands are present on 1le
candal fin, This is popularly known as the Butterfly fish and is
conrtnon in rock peols and among coral veefs in elear water, where
their colowr harmonizes well with the coral growths, They are also.
extremely quick in their movements. Many species of Butterfly fishes
are often fantastically colonred. The body s deep and compressed
and the mouth is armed with small, bristle-like teeth.

Three species of Holacanthus are ‘exhibited. The body is highly
eompressed and, as a rule, much elevated. A single dorsal fin Is
present, with about twelve to fifteen spines. Seales of moderate or
small size more or less completely cover the vertieal fins. The air
bladder possesses two horng posteriorly. These are popularly known
as the Angel fishes on aceount of their elegant colour patterns.

Holacanthus imperator is bluish white, with three . narrow. blue
‘bands on the head and about nineteen narrow, oblique, eanary-coloured
bands on the body, and the eandal fin is yvellow.
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Holaconthus annularis is brown, with a blue ring on the shoulder
and six or seven blue bands radiatnig from the eve and Holacanthus
zenthurus (Fig. 19) ig greyish, with a light cpereular band and a
yellow spot on the shoulder. -

o

Fig. 19-—HOLACANTHUS XANTHURUS : THR ANGEL FISH.

Seatophagus argus (Fig. 20) is a-large, purplish fish with large,
round, blackish or greemish spots on the body; these spots are most:
numerous along the back. This fish attains a length of about one foot

F1a, 20—SCATOPHAGUS ARGUS.
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and enters backwaters and rivers. Sinee this is reported to feed on
carrion and other filthy matter, it is not much esteened as a food
fish, although when freshly captured, its flesh is said to have an
exeellent flavour.

Ephippus orbis is a smaller fish of similar shape, attaining a length
of at least six inclies. The back and head are greyish brown, while
the sides and abdomen are silvery, suffused with pink. The fin
membranes are rather {ransparent and finely dotted with black.

Drepane punctata is another elegant speeies attaining a length of
at least fifteen inches. The fin rays of the dovsal fin are strong. The
colour is silvery, with a golden gloss and tinged with purple, and
the body may or may not be marked with veitical bands and black
spots. This fish is widely distributed frem the Red Sea eastwards to
Australia, and in most places it is highly esteemed as food.

Family MULLIDAE.

This family includes the fishes popularly known as the Goat fishes
or Red mullets. The body is rather elongated, with ],1oderdte1v large
eyes placed laterally. The mouth is rather small, placed in frent of
the snout with a lateral efeft. The nost outs\‘andmg feature. of this
family is the presence of a pair of stiff barbels below the chin. The
ground colour is generally bright red or golden, often with longitu-
dinal bands. The barbels are usually hright yellow., A comimon
colour pattern in these fishes consists of long, yellow stripes on the
body, with the belly coloured sulphur-yellow and the fing barred with
cross bands. The seales are large, slightly etenocid and tending to
drop away easily. The air bladder, when present, is simple.

The Goat fishes are earnivorous, feeding on prawns and small
fishes. When they swim along the hottom the barbels are. carried
forwards in order to fecl their way through the water. They have
the habit of ereeping over the hottom of the sea floor in shallow waters,
testing the hottom with their barbels for any available food.

Thege fishes have been recorded from. several loealities along the
East Coast, and from Kozhikode along the West Coast. They are
highly esteemed as food. fishes as their flesh has an exeellent flavour.
They were originally termed Mullus by the Romans in allusion to the
searlet colour of the Roman sandals which were known as Mullus,
Their rich ecolouration has rendered them favourite as exhibits in
many aquaria. '

Specimens of two Qpemes of the genus Upeneus, common on the
Madras Coast, are exhibited in this Gallery, namely, Upeneus tndicus
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=(Fig. 21) and Upeneus luteus. The former which ig puirplish red,
* attains a length of sixteen inches, while the laiter, which is reddish,
~teaches a lensth of about one foot. -

I'1g. 21 —UPENEUS INDICUS : THE GOAT PFISH.

Family SPARIDAL.

This family comprises the fishes popularly lknown as the Sea
Breams or Porgies. The Sea-Breams constitute 2 large and important
family including many speeies of commercial importance. The body
is rather oblong and compressed, with ~moderate-sized eyes, and_ the
mouth is placed in front of the snout, with a lateral cleft. The jaws
are armed with strong tecth, some of which along the sides are large
and blunt (molar teeth) and adapted for erushing and grinding small

- erahs and molluscan shells. There are no teeth in the palate, exeept
in the genus Pimelepterus. Some species, with incisor-like teeth are
herbivorous. A single dorsal fin is formed of spinuous and soft
portions which are nearly equal in extent. The scales are eyeloid.

The ground colour of these fishes is generally brown; sometimes
longitudinal lines may he present, and in some species, the inside of
the moirth is orange. :

These fishes inhabif the seas of temperate and tropieal regions,
and some of them enter freshwaters. These are fairly stout fishes,
some of whieh atiain a length of two and a half feet. They usually.
inhabit the sections of the sca where the hottom of the sea is hard and
heset with coral rocks. They feed on crabs, prawns and meltuses.

Speeimens belonging to four species (of different genera), namely,
Lethrinus karwa, Pogrus spinifer, Chrjsophrys berda and Pimelep-
terus cinerascens are cxhihited. Of these, Lethrinus korwe (Tamil:
“ Velamin ", or “ Koronguvela™) is perhaps the most highly esteemed
as a food fish, and this, along with Lethrinus nebuleosus contribute
chiefly to the Sea bream fishery of the Madras Coast. These form
one of the first-class edible fishes caught by the “ liady Goschen ”
expedition. The Sea bream fishery is one of the chief fisheries off the
Coast of Tutieorin in the Guli of Manaar.
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Chrysophrys berde (Fig. 22) is popularly known as the RBlack
Rock Cod of the Madras Coast. It is silvery - grey, with the scales
darkest af their base, and usually a black spot behind the opercle on

Fig. 22-—CHRYSOPHRYS BERDA : THE BLACK ROOK COD.

,_thé -shoﬁldér.. It is common in Malabay in July and is an excellent
food fish. -

Pagrys s'pwmfm is Whltlsh, with pmklsh vertieal bands which

become indistinet below the middle of the body. In small speeimens

" there are about five -vertical' hands on the’ body A closely allied

TBuropean spécies, Pagrus auratus, popularly known as the Gilt-head,

was 8 great favourife with the ancient Romans, - It head is 1r1descent
green in colour with a creseentic golden band hetween the eyes.

In the genus Pimelepterus, fine teeth are present on the vomer,
palatines, and on the tomgue. The air bladder is divided posteriorly,
oue branch passing along either side of the, candal vertebra. A
specimen of Pimelepterus cinerascens which is silvery grey during
life; Wlth a dark band between ecach row of scwle.-,, and with black
ﬂns, is exhibited.

Family SCORPAENIDAR.

This large family comprises the fishes popularly known asg the
Heorpion fishes or Lion fishes. The body is oblong laterally eom-
-pressed or subcylindrical. The dorsal fin is smgle, but. disposed in
two dlstmet portions, a spiny anterior, and a soft, posterior portion.
The gpines of the dorsal fin arve numerous and etronnly developed.
Some of the bones of the head are armed. The body is either scale-
less, or covered with etenoid scales. An air bladder is generally
present. In extreme forms, the head may besome greatly distorted,
with ridges, and grooves; the anal spines may be absent, and the
dorsal spines variously modified. :

257-3—3
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About three hundred species of Seorpion fishes are known from
tropieal and temperate seas. They are especially . abundant in the
North Pacifie. The Scorpion fishes are earniverous and live more or
less at the sea bottom. Some speeciés have a moftled colour pattern
which hammonizes well with the roeks and weeds amone which they
Turk, whilst others from deeper waters are reddish in eolour. The
long, dorsal spines of Plerodis sometimes known as the Lion fishes or
Fire fishes, inflict poisonous wounds, and these fishes are thercfore
dreaded by fishermen, They lurk in crevices in coral reefs and are
hrilliantly eolontred. These fishes are remarkable for their long
pectoral fins, elongate dorsal fin spines and the zebra-like striped and
spotted colour patterns.

Specimens of one species of Scornaenopsis roseq and two of Plerois,
namely, Pterois russellis and Pierois miles, ave exhibited,

Scorpaenopsis roseq is rose-coloured, marbled with grey and with
ono or two irregular vertical grey bands on the caudal fin. The
dorsal, ‘anal and ventral fins are also banded and the- pectoral fing
hear numerous dark spota.

Plerois russellii and Pterois miles (Fig. 23) are. both ecommon
species of Lion fishes found on the Madras Coast. Both are reddish,
with several dark vertical bands forming a somplicated pattern, The

F16. 23—-PTEROIS MILES ! THE LION FISH OR SCORPION FISB..'

former attains a length of eleven inches and the largest specimen: of
the latter species recorded from the Madras Coast is ahout fourteen
inches,
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Family TEUTHIDIDAR,

This family consists of the fishes popularly known as the Surgeon
fishes and Unicorn fishes. The body is oval and strongly laterally
compressed. The eyes are of moderate size and laterally placed. The
‘mouth is only slightly protrusible. Bach jaw bears a single row of
cutting teeth (mc}sors) but the palate is without teeth, The scales
are minute. An air bladder is present; large and forked hoth ante-
riorly and posteriorly. Fishes of this f‘um]y are characterized by the
presence on each side of the tail, of a sharp, knife.like, movable spine
“with the point turned forwards and fitting inte a sheath in the skin,
This lancet-like spine accounts for the popular name of these fishes,
namely, Surgeon fishes or Docior fishes, and it forms a very effective
weapon against their enemies. When not required, this spine is
retraeted into a sheath in the skin, hut ean be gaickly turned
outwards. :

THese fishes ave herbivorcus and are found in most tropical seas
This family ineludes a single genus, Teuthis. Spccimens of (hree of
the common Indian speecies of Teuthes, namely, Teuthis java, Teuthis
marmorafe and Teuthis oramin are exhibited, Tn Teuthis jova, the
head is black and the sides of the body dark brownigh, The head
and back bear several pale grey 10unded spots.  Teulhis marmorata
(Fig. 24) is brownish, covered all aver the Lack with blue vermic ulatod

Fre. 24—TRUTHIS MARMORATA ¢ THE SURGEON FISH

lines which beeome sinuous and clongate at the sides. Peuthis oramin
is olivaccous, with distinet, lohgitudinal stripes on the upper half
of the hody. A round, black shoulder spot and a black spot at the
top of the eye are characteristic. There are also numerons pearl white
spots on the upper half of the body. Teuthis oramin is common along
the coasts of India, attaining a length of at least nine inches,

257-3—34
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- Family BERYCIDAE.

The farnily Berycidae, along with about eight other families
constituted the large group of bony fishes called the Beryeoids which
formed the Order Beryecomorphi of the earlier systems of classifi-
cation. The Beryeidae, among others, ineludes the fishes popularly
known as the Soldier fishes or Squirrel fishes (Genus Holocentrum).

The form of the body. iz cblong, rather high, and laterally
compressed. The head bears large, muecus-secreting cavities. The
eyes are large and lateral and the eleft of the mouth iy more or less
obligue. Teeth are present in both jaws and also on the palate.
The scales are etenoid, oecasionally bony or even absent. "The dorsal
fir may be single and continuous, or in two portions, or there may
be a few igolated spines in front of the dorsal fin. '

These fishes are usually bright scarlet, rosy or black in colour.
They are all marine, tropieal fishes, and with the exception of fishes
belonging to the genus Holocenirum, live in rather deep water.
Speeies of Holocentrum are partienlarly abundant among and avound
coral reefs. C

Speimens of only two species (belonging to two different genera),
Myripristls murdjen and Holocentrum rubrym, arve exhibited. The
former is rose-coloured with thegill openings deep brownish black
and with a dark mark on the axilla and a dark vertieal band through
the eye. This species attaing a length of at most about eleven inches
and is very commmon on the Madras Coast especially during February.

Holocentrum rubrum is silvery white, with longitudinal dull rosy
bands extending from opercles when wyoung, but the adult is red
with seven or eight silvery bands. Both these species are widely
distributed and oceur from the Red Sea and Fast Coast of Africa,
through the seas of India, eastwards to the Malay Archipelago,

Family KURTIDAE.

This family comprises rather small, deep-bodied fishes, some of
which are popularly known as the “deep water Catalufas” or
“ magifi ™ The body is oblong and laterally compressed. The eyes
are large and the cleft of the mouth is oblique. Teeth are present
in both the Jaws, vomer and palatines. The dorsal fin is rather
shori:, and single, the spinuous portion being shorter than the soft
portion. The anal fin is greatly elongated with two or three spines.
The seales are small or moderate-sizel. An air bladder is present.

These fishes ir}habit the tropical seas and are found at moderato
depths. A specimen of only one spacies, Pempheris russellii, is
exhibited. Pemp;fwm bea_rs a superfieial resemblance to some of the
fishes of _the previous family, Beryecidae. In Pempheris, the air
bladder is divided into an anterior and posterior portion,
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Family POLYNEMIDAE.

The Polynemidae inelude marine fishes popularly known as the
Threadfing. In these fishes, the pectoral fin is divided into two .
parts, the lower portion being detached from the remaining part
ar:d made up of filamentous rays. These are very slender and thread-
like, and are provided with sensory organs and are used as feelers.
'I‘he body is oblong and somewhat compressed and the eyes are large,
laterel and more or less eovered by an adipose membrane. The
mouth is.on the lower side of a prominent snout and bears a lateral.
cleft. The dorsal fin is disposed in two portions. The scales are
finely serrated at the edges (etenoid) or cyecloid. The air bladder,
when present, varies in form and structure.

The Threadfing swim in shoals and frequent sandy bays and
estuaries in the troples They are carnivorous fishes, abounding on
the sandy shores in warm, tropical seas. They are not very active,
and are not voracious feeders. Their food consists of prawns, erabs,
small fishes, sueh-as sardines, and marine eels. The colours are
generally golden, silvery green, or . purplish black or bluish - and
silvery. These.fishes are all excellent as food fishes and the air .
bladder of many speecies- yields isinglass of superior quality.

Specimens of two common speeies, Polynemus plebius and
Polynemus indicus are exhibited. Polynemus p'ebins iz golden
coloured, with & greyish tinge along the hack and dark lines along
ench row of seales. Tt iz extremely common in the seas and estuaries
of Indla and has been recorded from the Sind on the West Coast,
and in the seas of India eastwards up to Malay Arch]pelago and-
even beyond. .

Polynemus indicus (Flg 25) is a very large fish, attaining a
length of about four feet and a weight of ahout 20-1b. The back is

- F1g. 25—POLYNEMU- INDIQUS | THE THREA! FINS,

purplish black, while the abdomen is silvery whlte tinged with golden.
eclour. A large specnnen of this fish is said to yleld about two ounees

of rough iginglags.
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Family SCIAENIDAE.

This is a large and varied family of marine fishes, cqmmonly
known as the Meagres or Croakers (Tamil: “ Kathelwi”, © Panne
“ Velluikathalws ). The body is  rather elongated and somewhat
compressed. The cyes ave lateral and the mouth is in front of the
snout or below it, The weuth ig afbmed with well developed sharp
teeth in several rows, hut the palate is devoid of teeth. The nature
of the teeth indicates thewr ecarnivorous -habits. In some gencra
(e.g., Otolithus) there are prominent teeth one on either side of the
upper jaw and lower jaw, Ilonger and stouter than the -rest, and
known as “ canines 7. Two dorsal fins are present. The scales are
ctenoid or ¢yeloid, covering the head and the snout. The air hladder,
when present, usually hears hranched, clongated appendages. A
remarkable feature of these fishes 1is the presence of a pair of
unusually large ear-stones (otoliths). The colours are usually silvery
grey and dull, bright colours being generally absent. '

Most of these fishes are marine and coastal in their disiribution;
a few, however, enter freshwater. The names Drum, Crozker, Ron-
cador, ete., applied to some of these speeics, vefer to the drumming
“noise produced by the vibration of the air bladder, whieh often hears
a series of lLollow, branched appendages. These noises are variously
described by listeners as drumming, hwmming, purring,  whistling,
ete. The drumnming takes place cspecially at the breeding season and
may serve as a signal for the assembling of the shoais. The sounds
ave jquite Iound enough to he audible to a person standing on the
deck of a ship, and in the Malay Peninsula and other tropieal
eountries, the native fishermen make use of them to locate shoals of
fish, one of their party “ listening-in ”, and instrueting his companions
where to cast their nets.

These fishes are generally found in large shoals on hoth the Fast
and West coasts of India. They arc eaught usnally in asscciation
with the * Grunter ™, Pristipoma and the * Big-jawed Jumper ”,
Lactarius,  They follow the shoals of the White Bait(Stolephorus
spp.) on which they feed. They also feed on other small fishes,
prawns, shrimps, erabs and molluses. Some species attain a large
size, e.g., Sciaena diccanthus, specimens of which often reach a leneth
of over five feet. '

The Sciaenidae -constitute an important group of food fishes of the
Indian shores, and they often feteh a good price in the Madras fish
markets. The air bladders of many of these fishes are eﬁtensively
ecllected along the coasts of India for the manufacture of isinglass,
Marketable fishes belonging to the species of Sciwens and Otofithus
are particularly abundant at Tanur on the West Coast and at
Uppada along the coast of liast Godavari distriet on the East Coast.

Specimens belonging to three species of Scinena, namely, Scicena
maculata, 8. albide and 8. belungeri and ene of Otolithus, Otolithus
argenfeus are exhibited. These fishes are mostly silvery grev during
life, Scivena- belangeri alone-is dark grey. Ofolithus Jrgmteﬁi
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(Fig. 26) is a large fish, attaining a length of more than two and
half feet. All these are excellent food fishes.

Fi¢ 26—QTOLITHUS ARGENTEUS : THE CROAKER.

Family XIPHIIDAE.

The well known sword fishes or “sail fishes ”, as they are some-
times called, are included in this family. The most characteristic
feature of these fishes is that the upper jaw is produced into a long,
pointed, sword-like process or rostrum. The cleft of the mouth is
deep and teeth are almost always absent, or, when present, rudi-
mentary. Scales are absent, or they may be in the form of vudi-
mentary dermal plates. The huge dovsal fin of the sword fish is
said to be projected above from the surface of the sea on calm days
and used by the fish as a sail; hence the popular name, “ Sail fish ”
sometimes applied to these fishes, When swimming at any consider-
able speed, the dorsal, anal and pelvie fins are folded away into deep
grooves. Ventral fins are usually absent, or,. when present, it is
thoracie in position and rudimentary. An air bladder is present,

An interesting feature of these fishes is the modification urider-
goné by the vertebral column, in which the neural and haemal spines
of the individual vertebrae are expanded into long, flat, overlapping
- processes. These ave designed lo give added strength and rigidity to
. the baekbone which is subjected to considerable strain when the fish
is travelling at great speed. o

~ Sword fishes may attain a length of fifteen feet and are regarded
as the swiftest fish. Sword fishes and spear fishes are believed to
occasionally attack even whales, but it is doubtful ¥ they really do
so. It is, however, true that they often attack ships and are even
capable of splitting the ship’s timber by the powerful thrust of their
~“swords ”.© When moving fast through the water, they sometimes
come into collision with ships and in the days of wooden vessels, the
“gspear ¥ was often driven into the timber snd hroken off short.

A log of wood, probably of a catamaran, broken into two Dieces
by the “ sword ” of a sword fish, is exhibited in this Gallery.

Sword fishes are said to strike with the aceumulated foree of
- fifteen double-handed hammers.  Their velocity is eomparable to
L that of a swivel-shot and is as dangevous in its effects “as an
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a-rtillerj? projectile. Serious accidents were eaused in olden days
to wooden ships by the sword fishes whieh split the ship’s timber
and made holes in it, thus letting in water.

Two species are represented in this Gallery, Histiophorus glaweus
and Histiophorus brevirostris. OF these, M. gledius is by far the best
iknown species of sword fish, and is widely distributed in all warm
seas and grows to a length of fifteen to tweniy feet. In this fish the
“ gword " is flattened, instead of being rounded in eross section, and
the pelvie fins are absent. In some parts of the world, it egustitutes
the basis of an imporiant fishery, the method of fishing being to
single out and harpoon individual fishes. In life this fish is bluish
grey, beeoming dull white beneath, and the sail-like dorsal fia is of -
a bright Prussian biue colour with black spots. - A fair-sized specimen
of this species, with the extensive, sail-like dorsal fin well spread
out, and an entire articulated skeleton of another specimen of the
same species are exhibited high up on the wall, in flat wall cases.

Histiophorus brevirostris (Fig. 27) is a mueh smaller species,
with a comparatively shorier rostrum or “sword ”’; the colour is
greyish above, becoming dull beneath. A specimen of this species,

Fre. 27—HISTIOPHORUS BREVIROSTRIS | THE SWORD FISH.

about four feet in length, is exhibited in this Gallery in a sloping
case directly helow the wall cases containing the other species of sword
{ish and its skeleton.

Family TRICHIURIDAE.

This family ineludes flat and elongated, ribhon-like fishes, known
appropriately as the Ribhon fishes:. The body is flat and long,
like a ribbon and terminates behind in a slender, pointed tail,
without & tail fin. The mouth is amned with several small, sharp,
strong, well developed teeth for seizing their prey. The gill open-
ings are wide and the eyes laterally placed. The eleft of the mouth
is deep. The single dorsal fin is long and extends along the entire
length of the back., The dorsal and anal fins are many-rayed. The
ventrals, when present, are thoracic in position, but sometimes they
are rudimentary. The pelvie fins, if present, are reduced to a pair
of scale-like struetures. Seales are, as a rule, absent, but when
present, they may be rudimentary. - An air bladder is present. The
-colour of these fishes is generally bright silvery during life. Thess
fishes are also sometimes popularly known as the Hair-tails,

These are ghoaling fishes coming inshore, and one of the species,
Trichiurus sovale (which is also the only one exhibited in this
Gallery) enters the inshore waters of Malabar for spawning purposes.
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The eggs of this ribbon-fish were often found in 1'the plankion
colleetions during September and Oetober in 1939, These ﬁsh_ps are
mainly fish-eating in their habits, feeding on quiie a wide variety of
fishes such as sardines, big-jawed jumpers, grunters, horse-mackerels,
croakers and even on fish larvae and prawns. Species of Trichiurus
are often voracious in their habits, sometimes devouring members of
their own specics. They are also pugnacious in their disposition and
bite severely when handled. They grow to a length of from three
to five feet. ' ‘

These.fishes are esteemed ag food fishes fo a varying degree in
different places and in many localities thay are dried and eaten
even without beinz salted becanse their bodies ave thin and ribbon-
shaped and not liable to decompose readily. In former times they
are said to have been highly esteemed for the table by Kuropean
soldiers. Large.shoals numbering from 3,000 to 5,000 are often
caught in Tranguebar in the Thanjavur distriet on the East Coast,
and also off Mukkur in the Ramanathapuram distriet during the
season from June to February, On the West Coast much larger
shoals oceur from July to November.

A single specimen of Trichiurus savale, a eomimon sjpecies on t.he
Madras Coast, is exhibited. It is bright silvery, with yellowish.
1hite fins,

Family ACANTHURIDAE.

~ This family comprises marine fishes popularly known as the
Surgeon fishes and their relatives. The body is oblong or elevated
and laterally compressed. The eyes are lateral and the cleft of the
mouth iz very shallow. Teeth are present in both jaws, but the
palate is devoid of teeth. A single dorsal fin is present, with only
a few spines. The ventral fins are reduced, having only three soft
rays and are thoracie in position. The seales arve disproportionately
#mall and almost minute. The side of the free portion of the tail
is usually armed with one or more bony plates or spines. The most
charaeterigtic feature of this group is the presence of a sharp, knife-
like, movable spine lying in a sheath on each side of the tail with
the point turned forwards. This aceounts for the popular name
- “ Surgeon fish 7 as the spine stmulates a surgeon’s laneet. An air
bledder is present, branched into two posteriorly. The ground eolour
is generally dull brown, but some species have brilliant colour patierns
in which yellow and blue lines predominate.

In the allied genus Naseus (which is not represented in this
Gallery), and in some other related species of this family, a long,
bony horn grows forward from. the cranium above the eyes. IHence
the name Unicorn fishes applied 1o some members of this family.
In the young, this horn appears to be absent. In some species of
Acanthurus, the caudal spines are bright scarlet and in others hlue.
- The young of the genus Acanthurus have no seales, but the skin is

vertically striated, sometimes with small, rough prominences. Some
_of the fishes belonging to this family are said to have a hichly eon-
voluted intestines and are herbivorons. '

. These fishes generally inhabit coral reefs and feed mainly on
vegetable matter, euttlefish ard prawns. The tail spines serve as
weapons of offence and defence and are capable of inflileting severe
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wounds. When a live Surgeon fish is handled ecarelessly, the tail
spines can cut and lacerate the fingers badly. These fishes sometimes
attain a large size reaching a length of three feet. Keconomically,
they are not much esteemed as food; however, they seem to form the
hasis for considerable eommercial fisheries at cevtain ports on the
East Coast, .

A single speeimen of dcanthurus mate {Leanthurus bleskeri)
alone is exhibited to represent this family, It iz blackish brown,
with the lips and fing entirely black, and attains a length of ahont
eighteen inches,

Family CARANGIDAZE.

This is a large and varied family of ~matine fishes including
different genera of laterally compressed fishes popularly known as
the Pampanos, Amber fishes or Crevallies, the Horse Mackerels, the
Gogglers, the Silver bellies, ete. They are found in all warm. seas.
In the Horse Mackerels and in several other genera, the scales along
the hind portion of the lateral line are meodified into enlarged, keeled,
bony plates or seutes and this constitufes one of the chief characteris-
tie features of the Horse Mackerels.

The body is cblong, ‘rather elevated, or sub-cylindrieal and
laterully  compressed. The gill openings are wide and the eves
laterally placed. The dorsal fin is rather varied in structure.  The
spinuous portion of the dorsel fin may be very short and is some-
times formed of isolated spines. The posterior portion of hoth the
dorsal and anal fin sometimes consists of a series of short, detached, .
finlets. The ventrals, when present, are thoracice in position and inay
sometimes be rudimentary. The seales are usually small and some-
times absent. An air bladder is present. The tail fin is deeply
forked. The ground eolour of most of these fishes is silvery, often
with a metallic blue shade on the back.

Most of the species of Coranz oecurving in the Indian  waters
are known popularly ag the Horse Mackerels. They have a mixed
diet consisting of algne and animal food such as prawns, crabs,
shrimps, small fishes such as the Silver bellies, and molluses. These
fishes grow to a large size, some of them, as for instance, Curanx
rottlers (Fig. 28) and Caranx hurre; attaining a length of more than
three. or four feet. They are-highly estecmed ax food fishes and

Fig. 28—CARANX ROTTLERI : THE HORSE MACKEREL.

constitute an important fishery off the coast of Madras City. Large
speeimens are often cut and sold as fillets. As many as twenty-
three species of food fishes belonging to the gencra Curanw, Aleciis,
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ete., are represented in the catehes off the coast of South India, Of
these, the following contribute to the bulk of the catches on hoth
the Tast and West Coasts: Caranx rotileri, C. nigrescens, C. happus,
C. sanswm, €. djedabo, O. wffinis, C. kalla and C. specivse.

Several species of Cargna including some of the above mentioned
speeics which are highly csteemed edible fishes, are exhibited in this
Gallery. Some of these species (e.g., Caranz crumenophthalmus
and €, Lurra) are popularly known as the Gogglers. In these forms,
the eye is prominent, and disproportioncicly large and teeth are
present on the tongue. The tail iv deeply forked, These fishes are
silvery on the back and golden below. Gogglers shoal in abundance
on the West Coast in September and October and feed mainly on
plankton, prawns, crabs, small fishes and molluses..

Trachynotus ovatus (Tamil: “ Vavvel Parei ) 1s popularly known
as the Pampano, This is a Spanish word meaning a “ vine leaf ”,
employed by American writers to denote the relatively broad and
flattened body of the fish. The fish resembles partly the Pomfret in
having a swollen snout and a similar head and partly the Horse
Mackerel in having a proportionately long hody; hence its Tamil name,
“ Vavoal Perai ? which means “ Pomfret plus Horge Mackerel”. The
body is compressed and covered with small scales,  There is a single
dorsal fin, far in front. The ground eolour of this species is yellow,
with whitish abdomen. The Pampano grows to about two feet in
length, They shoal in small numbers near rocky coasts, feeding on
shells, eiustuceans and planktonie ovganisms.  This is one of the
Ainest of Indian food fishes, with an execllent flavonr., Unfertunately
it does not oceur in the catches abundantly enough to be of ecommereial
Importance, but the little quantity that is caught_occasionally fetches
a e}?nsiderably high priece. It attaing a length of at leasi twenty
inches.

Chorinemus fysan (Tamil: “ Thol-parai ”} (Fig. 29} and Chari-
nemus sencti-petri ave popularly known as the Leather Jackets (or
the hutterfish or the queenfishy. They are closely related to the

-

Fie. 29—CHORINEMUS LYSAN : THE LEATHER JACKET,
Pomfret and the Horse Mackerel. The Dbudy is compressed and
clothed with moderate-sized scales. The anterior dorsal fin is com-
posed of a few iree isolated spines. The tecth ave well-developed.
As the skin is thick and can be easily pecled off, these fishes are
known as Leather Jackets. The colour during life is silvery on the
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sides, with a row of circular blotches above the lateral line.. The
median fing are dark. These fishes follow shoals of the ‘White bait
and other small fishes and prawns on wlich they feed: - Chorinemus
. lysen especially attaing a large size reaching a length of four feet
sometimes. The flesh is not so tasty as that of the seer fish. It is
very common in the Madras fish markets where it is often eut up and
sold as fillets. '

. HBguule edentuly is a small fish, popularly known as the Silver
belly, with the body oblong and strongly compressed. It iy silvery,
greyish along the lateral line and with. fine, vertical lines frem the
back down the sides. It attains a length of ten inches or moie and
aseends rivers far beyond the limits bf tidal influence. These fishes
are extensively sun-dried, salted and eaten. Fishes of the  genus
Equula are termed “ Caraputty ¥ in Madras and are eaten salted by
natives who suffer from malarial fever.

These are small fishes generally attaining a length of four to -
eight inches. The mouth iy proirusible and the lower portion of the
gill cover is serrated. There are spines above the eyes.

Silver bellies prefer to live in-shore in sandy or muddy areas.
They are found in abundance at depths of about two and a half to

" three and half fathoms. They feed on worms and crustaceans found
in the mud and also on planktonie ¢rganisms. Their profractile mouth
is well adapted for feeding in muddy regions.

Platex tiere (Fig. 30) is another eommon Carangid fish of the
Madras Coast with a very broad, oblong hody, strongly laterally

. F1¢. 30—PLATAX TIERA : THE 3FA BAT OR BAT FISH.

compressed. These fishes appear to alter copsidefably with age, the
outline of the front part of the body becoming more obtuse and the
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fins being ecomparatively shorter. The young are greyish, with an

tocular band passing downwards from the eye to the ventral fin and
other broad bands behind. But these bands disappear with age. This
fish is popularly known as the Sea Bat or Bat fizh and attains a length
of at least tweniy inches. The flesh of this speecies is highly estecmed
as food. Two adult specimens and one young are exhibited.

Other speeies of this family exhibited in this Gallery include
Seriola nigrofasciate, Seriolychthys bipinnuletus, Psettus argenfeus
and Lactarius delicatulus. Of these, Psetius argentius is silvery, with
purplish iridesecence, espeeially around the anal fin. The back is
yellowish green during life. The bhody s also broadly banded with
black. Tt attains a length of at least seven inehas and is most common
in Malabar during the monsoon season.

Lactarius delicatulus is popularly known as the Blo"-Jawed Jjumper.
The body is oblong and ecompressed and the lower jaw is prominent.
The teeth. are small with one or two pairs of strong, eanine teeth.
The upper portion of the body is of a lead colour. A black spot is
present behind the gill eover.  This is a shoaling fish feeding on
prawns, sardines and other small fishes, such as Soles, Silver bellies,
White bait, ete. It is said that at {imes these fishes leap over and
eseape from the fishermen’s nets; henee the popular name “ Jumper”,
and the Tamil name “ Guthipu” (leaping) also alludes to this
habit. This fish is economically Important and eaught in fairly large
quantities both on the Fast and West Coasts from June to December
and extensively salted i fish-euring yards,  The flesh of this fish has
an excellent flavour and is considered heneficial during convalescence.

Family STROMATEIDAE.

Thig family includes the highly esteemed feod fishes popularly
known as the Pomfrets. The body is very broad, oblong and strongly
compressed. The eyes are lateral. The head iz small and the mouth
is also small and terminal. The seales are small, smooth and firmly
adherent to! the skin. The gill spenings are wide. There are nume-
rous small teeth in the jaws and some of the barbed teeth exfend also

.into the gu'[le’r but the palate is devoid of teeih. There is a single.
long, eontinuous dorsal fin without any digtinet spinuous portion.
Ventral fins, when present, are thoracie in position; in large speci-
mens; the ventral fing are absent. The eaudal fin is deeply forked.
The ground colour of the fishes is generally grey, or deep brown or
greyish brown, usually with metallic reflections.” The air bladder,
when present, is small,

Pomfrets are found in mest tropical and temperate seas. They
are moderately shoaling fishes and generally come in-shore. They are
mainly surface feeders, feeding on planktonic crganisms which are
supplemented by small prawns and algae. They also feed on molluses
occasionally. Ingenious methods are employed in trapplnq large
shoals of these fishes by means of huge nets spread oui in between
catamarans,

Pomfrets are commercially very important and form the basis for
2 flourishing fishery hoth on the East and West Coasts. They are
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highly vatied as food fishes as their flesh has an excellent fiavour and
is free from fine hones. They are also salted in fish-curing yards and
marketed as salt-fish, : T R
Three species of Pomfrets are recognized on Indian sheves, namely,
Stromateus sinensis, the White, Promfret (Fig. 81), 8. cinereus, the
Grey Pomfic¢t or Silver Pomfret and S, niger, the Black Pomfret.

Fig. 31—STROMATEUS SINENSIS : THE WHITE POMFRET

The last two species are commercially more important. The White
Pomfret is light silvery and almost whitish, the Grey Pomfret silvery
grey, fading into white on the abdomen and the Black Pomfret deep
brown, or greyish brown with blue reflections. In the ease of
S. cinereus, the larger specimens (known as Grey Pomfrets) arve
considered more tasty than the. immature ones (known as Silver
Pomfrets). The Black Pomfret (8. niger) is said to be exceptionally
good eating and attains a lengih of about two feet. Speeimens of all
these three species are exhibited in the show eases eontaining the edible
fishes of Madrvas in this Gallery, to which vefercnee will be made
later. In the present systematie series, however, only speeimens of
the Black Pomfret and the-(irey Pomfret are exhibited as represen-
tatives of this family. S

Family CORYPHAENIDAE.

This family comprises marine, mostly pelagie fishes populavly
known as the Dolphins; (these are not to be confused with the ¥pal
Dolphins which are not fishes at zll, but aquatic mammals allied to
the Whales and included in the Order Cetacea). These fishes have a
broad, oblong, compressed body, with wide gill openings and laterally
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placed eyes. Teeth are present on the jaws but may be present or
absent on the palate. There is a single, long, dorsal fin, without a
distinet spinuous séction. The ventral fing are usually thoraeic in
position. The eaudal fin is deeply forked. The air hladder may be
present -or ahsent. : _

The Dolphins or Dorados, as they ave sometimes called, are found
in the seas of the tropical and temperate regions. They are large,
swift, mosily pelagie fishes, with elongate, strongly compressed hodies.
The high forehead characteristic of the Daolphin is developed enly in

the adult male.  The flesh of the Dolphin is highly estecrned as
food. :

. Only two specics of this family are recorded from Tndian shores,
namely,. Coryphaene hippurus and Mene macnintd, and specimens
of both these species are exhibited in this Gallery -

Coryphaene hippurus is the Common Dolphin  which is widely
distributed in tropical and temperate séas. . It atfains a lengih of
rwore than five feet and sometimes even six feet. "It is a swift pelagie
fish found in all warm seas, swimming near the ~ surface, and is
‘predatory in habits. During life, this fish is * brilliantly ecoloured
with golden blue tints and deep blue spots, but these hright colours
fade rapidly after death, the spots beecoming black. These Dolphins
are not uncommon at Madras, and their flesh is eaten by the natives.
Dolphins are considered excellent as food; there is a curious eustom
of testing their flesh before eating, hy putting a piece of silver into
the vessel in which they have been cooked; if the flesh is poisonous,
the silver is believed to turn black.

Mene maculate is popularly known as the Moon fish. Tt i much
broader and more oblong and oveid in outline than the preceding
speeies. ' It is a comparatively small fish attaining at most a length
-of about one foot. The body is strongly compressed, the belly heing
sharp-edged and much more deeply eurved and prominent than the
stightly arched back. This fish is deep bine along the back, becoming
silvery white on the sides and abdomen, and bearing two or three
rows of large, blue spots along the back. The ventral fins are thoraecie,
. with one spine and five rays, the first of which is very much elon-
gated. This fish inhabits the seas of India and eastwards to the
Malay Archipelago and even to Japan and the Bast Indies. This fish
s termed “ Ametti-aftd” in Tamil, meaning a “ razor ¥ on aecount
of its peenliar shape.

Family SCOMBRIDAT.

This is a large and varied family comprising a wide range of
mavrine fishes, most of which are economieally important and highly
esteemed as food fishes. Tt ineludes the Mackerels, Seer fishes, the
Tunny fishes or Bonitos and the Sueker fishes or Remoras. The Jast
of these (the Sucker fishes), which are not ranked as edible fishes,
are sometimes separated info a distinet family, the Echencoidei.

The body is oblong or moderately elongated and eompressed, with
wide ¢ill epenings and laterally placed eyes. Teeth are present in the
jaws, hut may he present or ahsent on the palate. The dorsal fin is
in two portions, the first being spiny and distinet from the soft-rayed
hinder part. A sevics of distinet dorsal and anal finlets may he
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present or absent. The side of the tail is sometimes keeled. The
seales, if present, are small or minute,. An air bladder may be present
or ahsent. . :

Al the 'species of this family  are carnivorous, pelagic ~fishes,
usnally silvery and blue-backed, and are especially abundant in warm
seas.. They are very swift swimmers, the pointed head and the fusi-
form, streamlined body being very efficiently adapted for rapid pre-
gress. The spinous dorsal fin is fermed of slender spines and ean
he depressed into a groove on the back. The soft dorsal and anal fins
are composed of short, pointed portions in front, followed hy a series
of detached and much branched rays or finlets.

“Speeimens of some of the more common South Indian speeies of .
‘almost all the important genera of this family are exhibited in this_
Gallery and the main characters of these species aré briefly outlined
‘below. : '

Scomber microlepidotus is popularly known as the Mackerel
(¥ Kanangeluthi, ” in Tamil). There is a series of detached finlets
on the back behind the dorsal fin and another "corresponding series
helow, hehind the anal fin. The tail is rather slender and the eaudal
fin iy deeply forked. The ground colour of the back is greenish, with
a row of sixteen spots along the summit of the baek and about five
1c eight dark, longtitudinal bands on the back. The sides-and
abdomen have a metallic lustre. These : fishes are swift switimers.
They feed on minute plankionie crganisms, chiefly Copepods;.arrow-
‘worms, younZ polychaet worms, etc.,.aré -also occasionally  edten.
Diatoms- also form a: gaod. proportion of their diet. Mackerels also
feed on fish eggs.  The young Maekerels are ecarnivorous. The
Mackerel is one of the chief fopd fishes of the South Indian .shores
and is especially abundant on the West Coast where it is seeond in
importanee only to the oil sardine. ~ As the flesh of the Mackerel: does
not keep fresh for long, the great bulk of the catches on the West
. Coast is salted and exported to Ceylon and Singapore.

Thynous macropterus and Thynnus thunnia are commonly. known
as the Tunny fishes or Bonitos; they bear a strong resemblance to the -
- Mackerels and Seer fishes. *Of these, the specimen of Thynnus macrop:.
terus (Fig, 32) is particularly large, and ‘exhibited in a separate show

T

Fig. 32, THYNNUS MACROPTERUS : THE TUNNY FISH,
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ease near the centre of this Gallery, opposiie the ease containing the
Mahseer. In these Tunny fishes, the spines in the dorsal fin are
weak. . The hinder portion of the body has no scales. The teeth are
small, and there.is a longitudinal rvidge on either side of the tail.
The flesh of these fishes is red : henec the Tamil name, “ Rathachurotl”,
which .means * Blood-coloured fish 7. The back iz blne during life,
with obligue dark bands and the abdomen is silvery. Tunny fishes
" are favourite game fishes. These fishes are well-known for their speed
in water and for their fighting qualities. 'They generally feed en
sardines, flying fishes and othey small fishes whieh they follow. They
also feed on planktenie organisins. They arve usually caught by hook
and line, using a small fish as bait. The Tunny is not very popular
as a food fish on the Maduns Coast, hirt it is oceasionally eut up inte
fillets and sold in the fish markets. = Its economic importance is due
mostly to a special produet known as  mass-meen ” prepared from
its. cured flesh., Large quantities of this' produet ave exported to
Ceylon, Straits Settlement and Japan.

Cybium solandri and Cybium commersonii (Fig. 83) are two of
the common species of Seer fishes oceurring in the Indian seas,
(Tamil “ Vangjiram ). The seales are very small and sometimes they

Fi16. 33—CYBIUM COMMERSONII: THRE SEER FISH.

are absent altogether. The teeth are lavge, strong and well-developed
in both the jaws, There ave seven or more detached finlets hehind
the posterior dorsal and -anal fins. The caudal fin is deeply forked
and a slight keel or ridge is present on each side of the tail. The
upper portion of the body is steel blne while the abdomen is white
and silvery. The gides of the body bear indistinet bands or dots. The
- Seer fishes are swilt swimmers and sometimes leap fairly high out
of: the water. They attain a length of about four to five feet. They
usually follow shoals of small fishes such as sardines, ete., on which
they feed. The Seer fishes are among the most highly estecmed food
fishes of the Indian shores.” Specimens from one and half to two and
‘half feet inlength are considered to he the ideal for cating. TLarger
specimens tend to be eoarse. Lavge specimens are generally eut up
into fillets and sold, while smaller ones are generally sold entive,

Elacate nigra (Bachicenirum nigra) is another Seer-like figh,
olivacecus brown with a dark band along the baek below the base of
the dorsal fin and another along the ecentre of the side. The fins are
brownish, with dark or black edges. This is a widely distvibuted
speeies, ranging from the seas of India eastwards up to Japan. The
gpeciinen  exhibited in this Gallery is ah exceptionally large one,
reaching o length of four feet, ten inches,

257-3—4 ‘
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Echeneis noucrates [Figs. 34 (a), (8) & ()] is one of the well-
known speeies of - Sucking fishes. These fishes are also variously
known as the Shark-suckers or Remoras. In these fishes, the
-atiterior or spinuous dorsal fin is transformed inke an ¢val, transversely

Fi6. 34-A—ROHENEIS NAUCRATES : THE SUCKER FISH
(LATERAL: VIEW),

Fic. .34¢-B—ROHENEIS NAUQRATES : THR SUCKER FISH
(DORSAL VIEW). .

DL 7 . :
F16. 34-C—ENLARGED VIEW OF THE ADHESIVE APPARATUS
ON TOF OF THE HEAD OF THE SUCKER FISH.

Taminated, adhesive dise which extends forwards on the upper side of
the head. This sucking apparatus = eounsisis of 2 double series of
trausverse plates surronnded ‘byf’af fleshy fringe, and the evection of
the plates results in a series of Yuenmin chambers by means of which
this fish attaches itself firmly to the bodies i other large fishes such ag -
sharks or to the sides of boats and sailing vessels or to other floating

objeets, Natives in various parts of the world make use of these fishes

to cateh tuitles.. There is a very strong ancient belief that these fishes -
“ave dble to itnpede the progress of sailing vesscls, or even to stop. them

-aitogether, but such instances are, of coufse, not authenticated, The

Sucking fishes are carnivorous fishes of the warmer seas and some of

the larger species attain a length of about three fee,
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Family URANOSCOPIDAE,

" Pishes of this family ave popularly known as the Star Gazers.
The body is low, elongated and more or less eylindrical. ~ The gill
openings*arve wide and the eyes are placed on the top of the head.
The mouth is vertical and the head is usually well armoured with bony
plates. The scales, when present, are rudimentary, An air bladder
is absent, The dorsal fin may be single and continuous (as in the
genus Ichthyoscopus) or in two portions (as in .the genus Uranos-

Copus).

The Star Gazers are found in the warm Seas and some of the-larger
species are food fishes of eonsiderable -importance. They ~have the
Yabit of burrowing in the sand with only the ¢yes projecting and
“attraet small fishes within reach of their jaws by the play ofia mem-
branous flap or filament whieh is generally brightly ' coloured and
whiech is protruded from the mouth. Some species of Star Gazers are
provided with electric organs. . '

Only two species of this family &ré recorded in ‘the Indian seas,
namely, Uranoscopus guitaius and Ichthyscopus tnermis, and speei-
mens of both these species are exhibited.  Urdndscopus -gutfatus is
chiestnut or slaty brown, with two or three rows of bluish white spots
along the back and up to the middle of the sides; the dorsal fin is in
two portions. In Ichthyscopus inermis the dorsal fin is single, and
the body is eanary-yellow with buff coloured markings along the back
and sides, enclosing white rounded or oval spots. '

Family TRACHINIDATE,

This family ineludes the marine fishes commonly known gs the
Whiting and related forms. - The body is more or less elongated and
compressed posteriorly. The head is often Inrge, with laterally placed
lavge eyes. Some of the bones of the head are usually armed, - The
dorsal fin is sometimes in two portions, but mere or less connected or
slightly separated. Scales may be present or absent. An air bladder
may be either present or obsent. ' '

. This family is represented in this Gallery by only a single speeies,
Sillago sthama, the Whiting of the South Indian shores (Fig. 35),
The body i3 long and eylindrical. - The upper Jaw projeets well

Fia. 35—SILLAGO SIHAMA : THE WHITING.
267-3—44 '
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beyond the mouth., The gill cover bears a small spine. During life,
the fish is’ greenish, but the eolour very soon fades after death into
‘a light brown. The abdomen is whitish, with a purple iridescence.

The Whiting is found both in the open sea and in estuaries and
often enters very shallow waters, They are said to burrow in sand
when frightened. They feed on sea weeds, bristle-worms, prawns,
crabs, sand-hoppers and small fishes. - Recently, 1t has heen found to
Teed also on Balanoglossus (a worm-like primitive Choerdate burrow-
ing in sand and abundant in the Pamban area), As the Balanoglos-
sids live in bwrrows in the sand, it is probable that the Whitings
search for them by digging with their snouts into the sand ‘and pull
them out. This fish is known to attain a maximum length of ahout
one foot. :

This is one of the estecmed food fishes of the Madras Coast and
its flesh hias an excellent flavour-and is free from fine bones. They
are captured in moderate gquantities along the Fast Coast from May
to December.. The flesh is recommended as being good for invalids
as it is easily digestible, and since it is extremely nutritious, native
women who are nursing mothers with young babies are advised to
eat it.

Fanily PEDICULATIL

This family ecomprises the fishes popularly known as the Angler
fishes, Sea toads and Frog fishes. The head snd front payt of the
body are large, the head being often broad and depressed. The gill -
opening s reduced to a small aperture. The teeth arve minyte.
The eyes are either placed on top of the head or Ilaterally. “The
spinous portion of the dovsal fin, when present, is composed of a few
isclated spines. The skin is smooth or with small spines or tiibereles.
The air bladder may be present or abseunt.

The Angler fishes are distinguished by the .peeuliar strueture Of
the spimous dorsal fin, Thig is composed of a few flexible rays; the
first of whieh (the dllicium) is placed on the head and usually termi-
rates in a fluffy flap, tassel or bulb, and is used as a line or bait.
The head is usually large and flat and the wide 1outh is armed with
rows of long, sharply pointed teeth., The angler fishes live on the
hotton of the sea down to depths of 200 fathems.end luve their prey
within easy reach by waving the line and tassel-like hait in front of
the mouth, Tke membranous tassels on the head and hody scrve
to bresk up the fish’s outline and make the fish appear very much
like a  weed-covered piece of stome. They feed mainly on small
fishes, but the larger species are sometimes known to leave the bottom
and drag down sea birds floating at the surface.. The pectoral fins
in these fishes are provided with a sort of peduncle formed by the
prolongation of the hones inside, and their pedieulated peetoral fing
enable them to walk or hop over moist ground or slimy rock in search
of their prey. As a result of this peeuliar mode of progression, they
have become very widely distributed. "Although they are bad
swimmers, they sometimes inflate themselves and float on the water
like a globe fish. Angler fishes also frequently conceal themselves in
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the mud; displaying only the fovemost filamentous 'proeess on the
head earrying the bait-like tassel to whieh the unstspecting prey are
easily attraeted. Nuinerous species of Angler fishes inhabit the
tropical seas, frequenting coral reefs and erawling about or hanging
_ on by the pectoral fing.

Specimens of three species of Antennarius (Fig. 36), (Antennarius

hispidus, A, mummifer and A. commersonii), and one of Halieutaea
(i1, stellota) are exhibited: In Antennarius the head and body. dre

F16. 36—ANTENNARITS COMMERSONII: THE ANGLER FISH.

moderately compressed and an air bladder is present, - while:
in Halteutaea the head and body are strongly compressed and an
air bladder is absent. Haliputeea is  pinkish- while species. of
Antennarius arve yellowish, greyish brown or reddish yellow, with
spots and markings. . - e

Family’ COTTIDAE.

Fishes of this family are commonly known as the Flat heads or
Crocodile fishes. The-body is oblong, more or less spindle-shaped,
compressed or. subeylindrical ~with - flattened heads. Some of the-
bones of the head are armed. The eyes ave lateral or partly directed
upwards. The dorsal fin is in two distinet portions. An air bladder
iy generally present. '

The Flat heads include about fifty species inhabiting the warm
seas of the Indo-Pacific Region. Many of them grow to a fairly
large size and are valued as food. The most abundant species and
usnally the largest in size is Platycephalus insidiator, the * Kochi?
of the Japanese, which is represented among the exhibited specimens
.in this Gallery. These fishes are popularly known as the “ Crocodile .
Sehes ” in Malabar, and are capable of inflicting severe wounds when
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handled alive, -causing violent irritattom. These fishes are therefore
killed by knocking on the head immediately they are captured. The
eyes of these fishes are peenliar in having two semi-circular flaps over
the iris which can he brought cloge together in tesponse-to the stimulus
of light. The head beeomes much broader in proportion to its length
as age advances, in these fishes. They are eaten hy the poorer classes
of people in many localities.

‘specimens of three species of Platycephalus, namely, P.  scober,
P, insidiator and P, punclatus are exhibited. These - fishes are all
brownish in life, becoming paler or whiter beneath, Of these three
species, P. scaber is the commonest one on the Madras Coast, but
P, instdiator reaches the largest size, attaining a length of at least
a foot and a half in lengtl. o

Family GOBIIDAE,

This family includes muostly fishes of small size known as the
(Gohies. The body is generally elongated and more or less eylindrical,
The eyes are lateral and soraetimes very prominent. The dorsal fin
may he either single or sometimes very prominent. The dorsal fin
may be either single or sometimes divided into two portions, the
spines in the spinous portion being flexible, The pectoral fing are
large, with broad bases and the pelvic fing ara sometimes united to
form a sucker like dise or eup or they may arise close together. Scales
may either be present or absent and the air bladder is generally
ahsent.

Frishes of this family are nearly all of zmall size, some living on
gandy or muddy hottoms close to the shore while others inhabit
rock-pools between tide marks. Some small species of Gobies
habitually live in the erevices of eoral rock. These fishes ave usunally
found in fairly large numhers along the shores and-estuaries of
India. In some species, such as the Mud skipper or Walking Goby
(Periophthalmus spp-), the oyes are very prominent and the pectoral
fins ave modified into limb-like organs which enable the fish to venture
out of water and walk for considerable distances on land in damp
and marshy loealities.

Although numerous speeies of this family {pelonging to different
genera) both marine and freshwater, ave recorded from TIundian
shores, speeimens of only two speeles, namely, Gobius giurus and
G, geutipinnis are exhibited. In G. giurus, which is exhibited as a
dry-mounted specimen, the colour is very variable, but it is generally
fawn coloured with cloudy markings on the head and irregular
spots on the body. This fish attains a length of about a foot and

- 2 half and numerous subspecies ‘are recognized based on differences
in eolour and eolour markings. This 1s one of the common fresh
water (fobies of ‘South India that is largely bred in tanks and ponds
and shows considerable variation, not only in its colour, but also im
the proportions of the hody. The speeimen of the other species,
6. acutipinnis, is a-wet-mounted one and is exhibited separately in
‘the corner vertieal caze eontaining gpirit praserved specimens. It i
& very common species attaining a length of three and a half inehies
and in life, it iy greyish brown above, becoming dull white beneath,
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Family CALLIONYMIDAE.

This family comprises small, generally sealeless fishes, popularly
known. as the Dragonets. The body is usually elongated. -There are.
two dersal fins, the anterior dorsal - bearing -flexible spinous rays.
The pelvie fing are placed. widely separated from each othier.: An
air bladder is absent, _ ' - :

These fishes are widely distributed and are.found in femperate
seas as well as throughout the geas of the tropicdl regions from Tndia
to the Malay Archipelago. They appear to live mestly at the
bottom of the sea, but not far from the shore. The width of the-
gill opening varies -widely in this-family, and based on the size and
position of the gill - openingJ thig family has been divided into a’
number of. sub-groups. Many of the species are remarkable for -the.
sexual differences they exhibit and for their interesting courtship-
displays. The vivid colours of the male often become intensified at
the breeding season. - They ave small, naked fishes, with a flattened
head and a small mouth. . Theré iz a strong spine on the gill cover.
They are found in moderately déep water mostly at the sea botiom
in tropical and temperate seas. '

A specimen of a single species, Callionymis lineolutus, is exhibited.-
It is a small fish attaining a. length:of about four inehes, with the .
mouth and lower surface of the head coloured searlet and bearing.
five or six greyish bands across the back and sides of the body.

Family RHYNCHOBDELLIDAE.

Thig family includes elongated, eel-like fishes, commonly known
ay the Spiny Eels and their - allies. - The body is elongated and
somewhat snake-like or eel-shaped. The gill opéning is reduced to a:
slit on the side of the head. A single, long continuons dorsal fin is
present with a series of free spines in its #nterior part.  The ventral
fing are absent.. An air bladder is present, . :

" These. fishés are earnivorous freshwater fishes found. in Afiica
and Southern Asia, They prefer to live in ponds or other stretches
“of freshwater in which mud abounds. . They are found in the deltas
of most of the large rivers in India. They are often found far inland
and also sometimes at great = elevations. The lower jaw, although
long, is incapable of much free movement. The peculiaritiss of the'
- mnostrils and the olfactory organs in these- fishes indicate that -they
depend much on-their sense of smell and it is probable that' they
~ burrow in mud during the day and search for food at night.. -

- These fishes are reputed to be excellent as food, although owing:
to their superficial resemblance to eels and snakes, they are not
favoured by ‘many eclasses:of people. However, théy have a less
disgusting appearance than the real ecls and ‘are much esteemed as
food by sorhe of the natives. ‘ R ' o

One species of Rhynchobdelle, namely; R.. aculente  ond. t.WOVof'
Mastacembelus, M, ermatus and M, poncelus, are exhibited, The

colour in life of these fishes is mostly brownish or greenish or greent
olive, becoming yellowish or lighter brown on the abdomen. greenish
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Family SPHYRAENIDAR,

Fishes included in this family usually attain a large size and are
ecommonly known as Barraeudas. The body is elongate and more ot
less subeylindrical. The eves are fairly large and lateral in position.
The jaws are armed with large and powerful cutting teeth; teeth
are also presemt on the palate. Two short dorsal fing are presént,
widely separated from each other. The seales are small and eycloid
and the air bladder is branched into two posteriorly.

The Barracudas are large, - pike-like carnivorens fishes found
widely distributed in tropical and temperate seas. Their powecful
jaws armed with strong, acute, sharp-edged teeth enable them to
attack and eapture their prey. quite cfficiently. The larger species
may be dangerous toe man and are often more dreaded. than the
sharks in the seas inhabited by them.  lLarge species may attain a
length of eight feet. Normally they feed on other fishes and lhave
voracious -appetife. They are swift and ' extremely powerful
swimmers, Their long, knifelike teeth render them very destrue-
tive 1o fishing nets, These fishes. are noi much esteemed as food
fiches. ‘

Two speeies are eommon on Indian shores, namely Sphyraena jelle
and Sphyraene commersondi and specimens of hoth these speeies are
exhibited.  The former is grey, becoming white beneath and attains
a length of at least five feet.. The. latter is bluish above and silvery
beneath and reaches a length of about four and half fect.

Family MUGTLIDAT.

‘This family inciudes eommercially = valuable fishes eommoniy
kuown ag the Mullets; they are also. ealled CGirey Mullets or the
Mugils. The body is oblong, rather stout, somewhat. compressed and
with the heud dnd anterior part of the body " rather broad and
generally depressed. The eyes are lateral and sometimes have fleshy
lids known as adipose lids. The teeth are very fine and sometimes
may be absent altogether. 'Two dorsal fins are present. The scales
are ugually eycloid and are large and conspienous. The hody is
generally silvery. . ' a i

‘Mullets inhahit coastal waters and ave extensively distributed in
the seas of India, entering tidal portions of rivers and estuaries.
Some species, e.g, Hugil oeur go even Jbeyond the tidal limits and
enter freshwater. It is this remarkable power of adaptation that
has renederd this fish suitable for freshwater piscieulture, Alullets
generally feed on planktonic: organisms, larvae of. hristle worms
larval molluses and sea weeds, and often theit food congists maihl;;
of the decomposed animal and vegetable matter contained in the
mud. Their very small teeth, oiten redueéd to mere brigtles, are
adapted to this type of féecling habit.! 'The hinder portion of ’theif-
stomach is muscular. like the gizzavd of a fowl,

The Mullets;, being stout=fishes, witheut fine. hones, are very fleshy

‘and are highly esteemed as food fishes in the fresh state, They are
mostly. consumed fresh, but are also extensively salted and sun-dried.



GUTDE TO THE FISH GALLERY ' 51

The freshwater species are mostly eonfined o the larger rivers.- As
Mullets decompose rapidly in hot climates, they should be adequately
preserved in cold storage if they cannot be consumed immediately
i the fresh state, Their bodies often hecome distended with gases
as a result of rapid putrefaction. The roes of Mullets are also -
highly esteemed as food, both in the fresh and salted cendition.

Scveral speeies of food fishes belonging to the genus Mugil are
common on the Madras Coast. Of these, ‘specimens of only two
speeies, Mugil borneensis and Mugil seur {Fig. 37) arc exhibited in

716, 37--MUGIL OEUR ; THE MULLET,

this Gallery.. Mugil oeur appears to be particularly sunited for fresh--
water piscieulture. Tt is greyish along the baek and silvery on the
sides and lower surface. A dark line iz present along each row of
scales in the upper half of the body. The sides of the head are
golden-colonred. Mugil borneensis is more or Jess uniformly silvery,
the dorsal and caudal fins being edged with black.

" Family OPHIOCEPHALIDAR,

These are freshwater fishes, known populary as the Murréls or
Snake-heads (Tamil: *“ Veral *-or “ Korava ”), inhabiting hoth ponds -
- and rivers.. The body is elongated, more or less eylindrical, and the .’

head is flat and depressed ‘hearing, .enlarged plate-like, thickened
“scales, resembling somewhat the shields on' the head of a snake
(hence the name Ophiocephalus, meaning snake-headed fish). The
eyes are lateral. The lower jaw bears enlarged ard pointed teeth.
These fishes have hollow ecavities in the head, and in addition -to
breathing dissolved air by gills, the Murrel has certain accessory
vespiratory organs which enable the fish to breathe free air. The
fins are spineless. An air bladder is present. The colour is variable
and ranges from olive green to dark hrown. These fishes possess to
some extent the power of changing their eolouration to siiit the colonr
scheme of their surromidings.

Murrels are confined to freshwatér ponds snd rivers and are .
fcund especially in weedy ponds and swamps. They come .up o
the surface frequently for breathing free air. The. presence of an
-ageessory cavity to the gills enables them to respire free air and
they are therefore able to travel over moist gronnd for considerable
distances. Thev arve able to tide over adverse conditions either by
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travelling from a drying pond to another with better conditions or
by aestivation when the pond becomes dry and is no longer suitable
for the fish to live in, The Murrel enters into a state of suspended
animation by burying itself in the drying mud, the accessory air-
breathing organs alone funetioning. These fishes are predaceous,
feeding on worms, insects, small fishes, tadpoles and frogs and they
also sometimes eat their own young ones. They build nests for
laying their eggs, the nest being a shallow depression cleared in the
weed-covered marging of the ponds. These fishes arve valued as food
fishes, but .those living in rivers and streams ave preferred to those
found in ponds and stagnant water, Murrels are well suited for
“pisciculture on aecount of their hardy constitution and the ease with,
which they can be thansported. Most species attain a length of about
cne foot, ' _ o e

- Specimens of four of the eommon South Indian speécies;-hamely,
Ophiocephalus micropeltes (Fig. 38) 0. striatus, 0. punctalus and
0. gachus are exhibited. The ecolours of these species in life are

F1c. 38—OPHIOCEPHALUS MICROPELTES : THE MURREL OR
SNAKE HHAD.

mostly dark greyish, greyish brown or olive greenish above, but they
vary considerably according to the colour of the water which they
inhabit. Most of these are - favourite as food fishes; especially in
interior localities where marine fishes are difficult to secure. 0. gachua
is often found thriving at the bettom of wells; 0. sirigfus abounds
especially in tanks and grassy swamps and may attain a length of
about three feet. €. puncigtus prefers stagnant to running water
and grows to a length of about one foot, ' ’

Family LABYRINTHICT..

This family comprises freshwater and estuarine fishes with an
elaborate accessory air-breathing apparatus and ineludes the well
known Climbing Perch and the .Gourami, The body is compressed
and more or less broadly oblong. The eyes are lateral. A well
developed accessory breathing organ is present in the form of a
pair of relatively large air chambers or lungs, each developed as an
outgrowth from the gili. cavity. In addition; each chamber econtaing
a complicated, shell-like, “labyrinthine organ” which is -richly
supplied with blood vessels and bears eomplex folds which inereasa
the respiratory surface. The anterior vortions of the dorsal and
angl fins are provided with. very strong aad stiff spines. The secales
are moderately large and ctenoid. An air bladder is present.
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These fishes inhabit freshwaters and estuaries. They are cap-
able of living for considerable periods out of water and are able to
breathe atmospherie air directly by means of their accessory respira-
tory organ. They feed both- on vegetable and aniinal matter and
often get easily introduced and aeclimatized in other countries. Al
fishes of this family are regarded as good for eating and some speeies
are -even considered valuable for their medicinal and invigorating
properties. - :

Speeimens of two of the best kmown species of this family are
exhibited, namely, the Climbing Perch., Anabas scondens snd the
Gourami (Osphronemus dalfaff = Osphronemus gourami).

The Climbing Pereh (Anabas scandens) (Fig. 89) rarely exceeds
a length of -a#bout eight inches, Tt is ecapable of making extensive
overland journeys from one pond to “another, progression heing

/

" F16. 39—ANABAS SCANDENS : THE CLIMBING PERCH.

eftected by the pectoral fing and the -tail, aided by the spines on the
gill covers. Tlie air breathing is carried on even when the fish is
in the water, the fish frequently coming io the surface for this
purpose and it has heen shown that it will suffocate and get drowned
in water saturated with oxygen if it is deprived of access to free
air. These fishes arc reputed fo elimb trees, specially the trunks of
palmyrah trees (hence the Tamil name, Panai-eri-kendoi ”), and
there is a record of a specimen having heen eaptured five feet from
the ground in the cleft of a palmyrah tree. During the rainy season
they migrate from pond to pond and during,the hot weather they
are known to aestivate,v hurying themselves in the dry mud in.a
torpid eondition. The Climhing Perch is extensively used for food
in India and the Malay I'eninsnla. :

The Gourami (Osphronemus olfax= O, gowramd) (Fig., 40) is
a much larger fish. attaining a length of eighteen to fwenty inches
and a weight of more than twenty pounds. It is valued as 2 fbdd
fish and s also a favourite specimen in tropieal aquaria, Tt is
greenish brown above and lighter below, with o broad and com.-
pressed body. The mouth is protractile. . The outer ray of the
ventral fin is long and filamentons. The male has 2 kmob on the
head. In young speeimens there are four or five vertieal bands
The Gourami is noted for its nest-building habits. The nest us'u"all}.'
#ix inches in  diameter and seven inches in depth, hag a’striking
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resemblance ‘to s bird’s. ness; the mouth of the nest, however, faces
downwards. Numefous speecies of water weed are sed 38 the

)

"F1G. 40—O0SPHRONEMUS GOURAMI;: THE GOURAMI,

construction of the nest. After the eggs are laid in the nest, the
male keeps a watch over the embryos. Hatching takes place in about.
three weeks, - The original heme of the Gourami is Java, and it has
been extengively used for freshwater pisciculture in shallow ponds
containing water weeds. This fish iz an excellent freshwater. food

.fish when reared in elean water.

Family GLYPHfODON TIDAE.

.~ Fishes belonging to this family, popularly known as the Damsel
fishes are typieally imhabitants of ‘coral reefs. and are often
brilliantly ‘ecoloured. The body is short and more or less laterally
compressed, The teeth are rather feebly developed. ' There is only
a gingle nostril on each side. The dorsal fin is single, with the spines
move of less equal in npmher to the soft rays. The seales are ctenoid;
an air pladder ig present.

Damsel fishes are noted for their very vivid ana brilliant
colouration and many species bear white vertical bands on a bright
ground colour. Some species of Amphiprion, for instance, are
brilliant orange, red or yellow, usually marked by white or creamy
blue vertical bands. Most of these fishes ara ecarnivorous, feeding
on shrimps, worms and other small marine organisms, Certain
species of the genus Amphiprion have the habit of essociating with
large sea anemones, and live in the interior of the bodies of the
aliemones’ apparently without suffer™ > any harm from the stinging
cells with which their tentacles are armed. Tt is vuggested that ihe
brilliantly ecloured flsn serves the anemonc as a decoy, atiracting
small fishes within its reach to the nmtual advantage of both partners,
This is therefore a good example of commensalism,
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Specimens of two species, namely, Amphiprion bifosciatum and
Glyphiodon raelestmus are exhibited. 7The former is brownish back,
with two milk-white cross bands, while the latter is olive brown, w1th
five vertical dark erdss bands.

Family LABRIDAT.

The Labridae econstitute a large and rather varied family of
almost entirely marine fishes, eommonly known as the Wragses. The
hody is oblong or elongated. Teeth ave present in the jaws, but not
on the palate. The dovsal fin is single and continuous, usually with
ag many spmes as the soft rays or evem more. -The scales are eycloid
and an air bladder is pr(,sent

This large iamlly of marine fishes mcludes nearly 500 species,
mostly eonfined to the seas of  tropical and temperafe regions, and
living in shallow water among 1oeks and weeds. Many species are
brilliantly eoloured and are generaliy found in the vieinity of coral
reefs and rocks. They feed mainly on cerabs and shells and many
species arve provided with extremely strong and powerful ieeth to
enable them to erush the shells of erabs and molluses, and a few have
an additional pointed tooth-at the angle of the mouth for pressing
the shells against the crushing teeth while feeding. The tropical
forms t,:-,p(,cmlly include a numbel' of brightly eoloured species. The
lips in these fishes are generally thick—a feature from which these
fishes derive -their alternative name, “ Lip-fishes ”. The lower
pharyngeal bones on  the floor of the gullet are wnited to form a
hroad, triangular or T-shaped plate hearing condeal or rounded teeth
that lielp in crushing the hard shells of molluzes and erabs on which
they feed.

Specimens of five spegies, helonging to five different genera ave
exhibited to represent this family. Cossyphus axilleris is orange-red
in colour, but the colonr iy somewhat vaviable. Plaiyglossus bima-
eulatus is vellowish, with the lower edge of the eye tinted greenish
and with violet eoloured hands radiating from it. It attains a length
of eight inches. Novecule rufe is vosy, becoming vellowish on the
abdomm and with yellowish fins, In Julis lunar :'s, in whieh the body
is oblong and eompressed, the head is violet, with several ohlique
reddish bands while the body is greenish with red banks. Psendos-
carus rtvulefus attains o length oi about eighteen inches and is
greenish in eolour, each secale bearing a reddish bhase and with
numerons undulating green linss on the snout and eheeks.

Family CHROMIDES.

This  family mcludes  freshwater and  brackish  water fishes
commonly known as the Pearl Spots and their allies. The hody is
rather broad and oblong and more or less latorally compressed. The
teeth are small, and dbsont on the palate. The dorsal fin is single
and continuous, the xpmes being more munerous than the rays. The
ventrals ave thoracie in position and bear one spme and five rays.:
The scales are generally ctenoid, and an air bladder is present,
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Although this family coniains. many genera, only che, namely,
Etroplus, 1s represented in the Indian seas. The fishey of this genus -
are found along the Malabar Coast south of South Canara and along
the Coromandel Coast as far up as Orissa. AfMong the three record-
ed species of this genus, Eiroplus suralensis (Fig. 419, popularly

Fia. 41—ETROPLUS SURATENSIS | THE PEARL SPOT.

known as the Pearl Spot is the commonest on' the Madras Coast, and
this, and another species, Etroplus maculatus, mounted. as a wet
specimen in the vertieal case in the corner, ave the only species of
this' family that are exhibited .in this Gallery. In Kiroplus sure-
tensis, the ground colour is light green. There ave eight dark trangs-
verse hands. The seales above the lateral line have a eentral white
pearly spot. '

The Pearl Spot is very common in backwaters, estunaries and
freshwater lakes and rivers wherever there iy a luxuriant growth of
acquatic vegetation. Its food consists mainly of the alga Spirogyra
as well as worms and shirmps. It becomes sexually mature in the
second year of its life and breeding takes place twice a year. The
mother watches over the larvae for over two months. This fish is
well adapted for pond culture. The fish is free from hones, aud as
its flesh has a delicate flavour, it iy one of the highly esteemed
fresh water food fishes of the Madras Coast. Tt is also ve"ry coimmon
in fresh water ponds and estuaries on the Malabar Coasi and attains
a length of more than one foot. It is attraeted to a bait easily, but
is 'not so veadily eaptured in a net, as it has a tendency to bury
itself in the 1ud, diving under the net. Even if a fish farm ig
infested with predaceous fishes such as he Mwirel, ete., -the young
Pearl Spots are able to live and thrive there on account of the well
developed spinous dorsal fin which prevents an enemy from attempting
to gwallow them o =
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ORDER ANACANTHINI

Tn this Order, all the rays of the dovsal, anal and ventral fins
are soft, i.e., there ave no spines in the fing ag in the preceding Order
(Aeanthoptoiyeii). The ventral fing ave thorvacie or jugnlar in posi-
tion. The air bladder, when present, is nof  connected with the
gulict by o pnemmatie duet. These spineless fishes are dividd into
two groups or Suborders, namely, (i) Anaeanthini gadoidei, in
which the two sides of the head ave symmetrieal and (ii) Anacanthini
" pluroncetoidei, in which the two sides of the head are apparsutly
asymmetrical in the aduli. The single family of this Order repre-
sented by exhibited specimens in this  Gallery, namely, Family
Pleuronectidae, comprising the Soles and Flat fishes, belongs to the
latter group or Suborder, E

Family PLEURONECTIDATL.

The. Flat fishés and Soles belong te this family. The head and
body ave strongly ‘flattened and compressed, with one  of its sides
colouted; the other side being pale or whitish, These  fishes are
unigue in being asymmetiieal with both eyes placed on one side
(ic., the coloured side which is normally uppermost when the fish
lives flat) of the head. The two sides of the head are asymmetrically
developed, one side remaining almost rudimentary. The dorsal and
anal fing are long and continuous, supported by numerous soft rays.
The jaws and teeth may be almost equally well developed on both
the sides or even slightly move developed on the blind side. Scales
may be present or absent. There is no air bladder. There are three
lqécral lines, one on the blind side and two on the eyed (ocular)
side,

The Flat fishes and Soles arve widely distributed, being found in
almost all the seas of the world, and live mostly at the sea hottom
with the eyed (ocular) side which is ccloured, uppermost, and with
the blind side, which is generally white, underneath. - Unlike the
ovdinary fishes which cleave the water vertically with their bedy,
the sole fishes float liorizontally in the water and move by tndulating
motions of the body with the coloured side uppermost. These sole
fishes also spend most of their time on the sea bottom half buried or
creeping over the sand and feeding on the organisms there. They
feed mainly on unicellnlar plants, Copepods, larval prawns larval
molluses, bristle worms and on ossicles of sea slugs, dead fish, cte.
Many species are highly estcemed as food fishes and the group as a
whouwe is therefore of considerable commercial imporianee. They
possess remarkable powers of changing their eclouration to bharmo-
nize with the eolour seheme of their surroundings: They also undergo
8 remarkable metamorphosis. When the young sole hatehes out . it
has a symmetrieal body and hoth sides are alike. As the young fish
develops, it begins to stop and rest from time to time lying on one
side for a little while. The side on which the fish lies is usnally
‘the right side and this gradually loses its colour while the left side
{the uppermost side) becomes darker, The mouth gets twisted.and
gradually the right eye hegins to travel slowly towards the margin
~ and it crossey over the top and ecomes to rest on the left side of the
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body so that now hoth eyes are on the uppermost side. The body
also becomes flattened and strongly compressed from side to side.
In South India, the Malahar Sole (('ynoglossus semifesciedus, Tamil :
“ Nakkumeen ”) is particularly valued as a food fish, and is perhaps
the only sole of commereial importance because it is the only . specle.s
of sole fish which oecurs in large shoals, although it is of small size,
measuring only 16 centimeters in length.

'Specimens of Pseftodes erumer (Fig. 42) (Tamil: “ Erumed-
sakku ), Synapture commersoniatia, two speeies of Pscud(nhambus,
and two of Cynoglossus-ave cxhibited. Psetiodes erumei Is brownish,

Fra. 42—-1-SETTODES ERUMEL : THE ‘SOLE FISH-
OR FLAT FISH.. ‘

while Sw&aptum commersoniang i leaden - grey.  Speeies of Pseu-
dorhombus ave rich ‘brownish or reddish brown. Cynoglossus lingue
is-also reddish brown sometimes with cloudy markings, while
Cynoglossus microlepidotus is brownish with an  ill-defined biuish
hand along the bases of the dorgal and anal fins, Al these colours
are seen only on the coloured or uppermost {oeular) side, the other
side being pale whitish and colourless. In Pseffodes the dorsal fin
does not extend forward on- to the head and ils snterior rays are
spineys. but in all other genera, the dorsal fin extends forwards on
to. the head at least above the eye and all the fin rays are flexible
and drticulated.

ORDER PHYSOSTOMI

In this- Order, which comprises various families- such as those
including the Cat fishes, Flying fishes, Carps, Herrings, Millc figh,
Eels, ete,, all the fin rays are soft and artlculated with the éxception
of the first in the dorsal. and pecforal fins, which are frequently
more or less ossified. The ventral fins, when preseént, are abdeminal
in position and spineless. The air bladder, when present, has a
‘pneumatic duet, exeépt in the family of Flying fishes. :

Family SILURIDAE.

The - Siluroid fishes are  popularly known as the Cat fishes on
account -of the preseuce of a number of long feelers or barbely
around the mouth. They form a large and. vatied group, including



GUIDE TO THE FISH GALLERY _ 65

several hundreds of species, the vast majority of which oceur in.
fresh water. The skin is scaleless, and is either smooth or covered
with bony plates or scattered tubercles. The dorsal fin is rayed, and
either this, or an adipose dorsal fin (i.e, a fleshy finlike lobe) may
be present or absent. The air bladder, when present, is either free
in the Abdominal eavity, or more or less enclosed in hone. It is
conneeted with the hearing organ by means of the audifory bones.
The jaws carry lavge and sharp teeth often disposed in two or more
bands. ' ' -

(at fishes are mostly fresh water fishes which generally prefer
muddy to clear water. The larger forms usually inhabit the large
and wide rivers such ag the Ganges, Indus, ete., and henes they are
compuratively rare in South India. These fishes miake use of their
feelers or barbels in finding their way about in muddy places and
consequently the eye gets partly atrophied in the, adult. Most Cat
fishes have bands of pointed teeth and are omnivorous, but some with
smaller mouths. and incisor-like eutting teeth are herbivorous or feed
‘on organic debris, Many of these fishes are known-to cause poisonous
wounds.  Some spécies, siich as those of (Harias, have a  dendritic
aeceessory air breathing apparatus which enables them to survive out
of water, breathing direet atmospherie air. - Parental care is noticed
in the genus Arius and some allied forms where the males carry the
eggs in their mouths until they are hatehed.

Although most members of this family are fresh water forms, yet
some speeies such as those of drius are essentially marine, inhabiting
the seas and estuaries of tropical regions and ascending the mouths
of rivers within tidal limits. There are five marine Cat fishes of
eccnomie importance on the coasts of South India, namely, Arius
thelassinus and A. dusswinieri on the West Coast, and  Arius  fal-
carius, A. jello and Osleogeniosus militarts on the Rast Coast.  Of
these, speeimens of the two common species occurring on the Madras
Coast, namely Arius falcarius and A. jelle (IMg. 43) ‘ave éxhibited.

. Fig. 43.—ARIUS JELLA : THE WHITE CAT FISH
(WITH YOUNG IN ITS MOUTH)

L

These Cat fishes shoal in large numbers on the West Coast. hut on
the East Coast they do not appear in shoals: They feed m,a.inly on
sea_cucumbers, cuttlefishes, small erustaceans, prawns, crabs, worms
Il?G]I/l'ISGS and small fishes. Arius jelle is the White Qai ﬁsh, g‘revis];
silvéry above and whitish on the sides and lower surface. This “Cat
fisk is fopnd in estuaries and backwaters, and around Maé[ras it is
common, in the Adyar and Ennur backwaters, especially ‘during the
257-3—5
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breeding seasons, i.e,, from August to January. After fertilizing the

eggs, the male transfers them fo its mouth and incubates them there

till they hatch out after about a month. REven after the young

ones are hatched, the male caeries them in its mouth for a further”
period of about a month till the yolk sac is completely absorbed.

Throughout this period, the male does not take any food. This is an

extraordinarily striking instance of parental care smong fishes.

Specimens belonging to two speeies of Macrones, three of  Aitus
and other species such as Callichrous bimaculatus, Weallago atlu,
Plotosus canius, Clarias dbatrachus and Saccobrenchus fossilis are
exhibited. Tn the veriical show case in the corner, containing spirit-
preserved specimens, stages in the development of Arius folcarius
and a male adult specimen of Arius jella carryihg eggs in its mouth,
illustrating o remarkable instance of parental ecare in fishes, are
exhibited. The male does. not feed throughout the period the eggs
remain in -its mouth, until they are hatched.

Plotosus cantus is a ehestuut brown fish, with two bluish white
longitudinal bands and very long barbels. The wounds from. the
pectoral spines of this fish are said to be dangerous. Seccobranchus
fossilis, a leaden-coloured fish, sometimes with two yellow bands, "also
caunses poisonons wounds by means of its pecioral spines. - Claiias
magur has a well developed aceessory respiratory organ and is able
.to survive long after removal from water. Its flesh is considered
highly nourishing. Wellege aftu (IFig. 44) is sometimes known

I'1g, 44— WALLAGO ATTU : THE CAT FISH OR
“ FRESHWATER SHARK .

erroneously as the* fresh water shark ¥, Tt is a large and powerful
Cat fish attaining a length of nearly gix feet and is predaceous in
its habits. It devours other fishes in the pond. Generally it flourishes
in muddy tanks and is slow in its movements, living at the bottom
of the tank for the most part. It is one of the better known fresh
water food fishes of Madras, but although eminently suited for
fresh -water pisciculture, it cannot be recominended for eultiviation
on a large scale on aceount. of its predaceous habits.

Family SCOPELIDAE.

Thxs family comprises marine fishes some of which are known
as Tantern-fishes on aeecount of the numerous luminous spots on the
body (Genus Scopelus). It also includes the well known edible fish,
Harpodon nehereus, which, in the salted form is known popularly
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a8 “ Bombay Duck ”. The hody is clongated, more or less subeylin-
drical or somoetimes eompressed. The gill openings sre very wide. -
Two dorsal fins are present, the posterior  being fleshy (adipose).
The scales are either present or absent. The air bladder ‘is- small
or ahsent. : ~ :

. These fishes are more or less closely allied to the Cat fishes and are.
widely dstributed throughout the tropieal and temperate seas.
Some of these forms are deep sea fishes (e.g., Scopelus) and earry
rows of luminous spots. Many fishes of this family lie close to the
bottom of the sea and are coloured brownish or brownish grey and
sometimes mottled with irregular blotches to harmonize with the
surrounding coral sand.  This family ineludes also the well known
edibte fish, Harpodon nehereus whieh is most common at Bombay,
inhahiting the seas and estuaries on the Coast. It is a fish with a
“large mouth and arrow.shaped teeth and is highly esteemed as food,
both in the fresh and salted condition, When salted and dried it is’
known as the “ Bombay Duck ”-and {s extensively wsed as relish.
It is, however, not very common at Madras and is not represented
among the exhibits in this Gallery. ]

A specimen of only a-single species helonging to -this family,
namely, Sauride fumbil, is exhibited. It is brownish grey along the
hack, becoming white beneath, the_entire body showing a yellowish
iridescence. It is widely distributed, ranging from the Red Sea
castwards to Malay Archipelago, China and Japan. It is not much
esteemed as food as its flesh is rather dry and insinid  This fish
attains a length of about eight inches.

Family SCOMBRESOCIDARE.

Thiz family includes the Gar fishes . (Belonc), Half Beaks
(Hemiramphus) and Flying fishes {Fzocoetus). In the Gar fishes
and Half Beaks, the body is slender and elongated but in the Flying
fishes it is stouter. The dorsal fin is rayed and placed far back in
the eaudal portion of the vertebral eolumn opposite the anal fin. The
pectorals and pelvies are enlarged in the Flying fishes. Secales are
present, and usually there is a kecled row of seales along either side
of the free portion of the tail. An air bladder is usually present and
gometimes without a pneumatic duct.

The Car fishes (Belone spp.) (Fig. 46) are eoastal fishes inhabit-
ing the warmer seas and are generally found swimming near the
surface and feeding on small fishes. The eolour is usually green, the

Ti¢. 46.—BELONE MELANOSTIGMA : THE GAR TISH.

seales being silvery, The bhody is 101_1g and slender. They are related
to the Half Beaks but are readily distinguished from them in having
both the upper and lower jaw prolonged into a long, beak-like

257-3—6
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structure, Sharp, rather unequal teeth are present in both the jaws.
Some of the larger species grow to a length of ahbout five or six feet
and may even prove dangerous to man., They appear in small ghoals
in coastal waters and are omnivorous, feeding on small prawns,
~ young erabs, small fish and algae. They are very destruetive to
~young and small fishes. They swim near the surface with great
speed, and when disturbed, jump into the air in groups of two or
three.. -They enter éstuaries during the breeding seoson (September
to December). The flesh of Gar fishes is firm and is much esteemed
as food. The hones in these fishes are green.

In the Half Beaks (Hemiramphus spp.), only the lower jaw iz
prolonged, forming a long, pointed beak. In appearanee it almost
resembles the beak of a hird, but because only one jaw is prolonged,
these fishes are called ““ Half Beaks ”. In the newly hatched young
ones, the jaws are normal. The adult condition is reached gradually
during development. The ecolour is usually bluish or greenish blue
along the back and with a silvery lateral band. The hones have also
a greenish eolour in the fresh condition. These are coastal fishes of
the warm seas and feed mainly on plankton and green algae.
Occasionally they also feed on. small crustaceans and fish fry, These
fishes are peculiar in that they foresake the water when pursued by
enemies such as sharks, ete, and solitary speeimens may be sedn
skipping over the surface of the sea trying to avoid boats or launches,
The spawning season extends from March to April. They are
highly esteemed as food and their fishery is of great eeonomic
importanee especially in the Palk Bay.

The Flying fishes, which are quite different in appearance from
the above fishes are in fact derived from them and’are closely related
to  them. In the Flying fishes (Ewocoetus spp.) (Fig. 45) the

Fig. 45.—~FXOUOETUS SP. : THE FLYING FISH,

pectoral fing are much enlarged and help the fish in sailing in the
air and gh.d_mg for long distances when it leaps out of the water,
Though alled to.the Half Beaks, they have hoth the jaws normally
developed and shott. The back of the fish is blue while the sideg
and abdomen are s_11very. The Flying fish is noted for its ‘remark-
able power of leaving the water =~ ] gliding long distances through
the air, supported by the enlarged pectoral fins which act after the
manner of the planes of a “glider”. They ean leap as high-as
thirty feet above the surface of the water and can ecover g distance
- of 100 to 200 yards in a single leap. The initial * take-off ” is
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schieved by the propelling side-to-side strokes of the strongly
musceular caudal fin. Such leaping flying fishes are often seen in.
small groups aitd may oceasionally get stranded on the decks of
ocean-going steamers. Flying fishes feed on young fish, fish eggs
and prawns. They attach their eggs to floating objects. The Flying
fish i3 highly esteemed as a food fish and is common on the Madras
Coast. The range of the flshery on a commercial basis ranges from
Point Calimere to Madras on the East Coast.

Specimens of four species of Belone (Belone melenostigma, B, liure,
B. cancile and B. strongylurus, one species of Hemiramphus, namely,
H, limbatus, and one of the. Flying fish, Fzxocoelus (probably
Exocoetus poecilopterus, which is one of the common Madras species),
are exhibited.” Of these, specimens of Belone concile, B. strongylurus
and Hemiremphus limbatus are exhibited as spirit-preserved speci-
mens in the vertical show-case containing wet gpecimens in the eorner,
while the rest are displayed as dry-preserved stuffed specimens in
their appropriate systematie positions. A group of Flying fish
léaping in the air over the surface of the sea is also exhibited in the
general Zoological Giallery downstairs in the series illustrating “ Flight
in Animals”.

Family CYPRINODONTIDAE.

These are small fishes commonly known as “ Toothed carps”
occurring in fresh and brackish waters. The body is elongated and
subeylindrical, with the eyes laterally placed. Scales are present,
both on the head and on the body. Teeth are present in both jaws,
A single spineless dorsal fin is present in the hinder half of the
body. An air bladder is present, but devoid of a pneumatic duet.

These are small fishes, inhabiting the freshwaters and brackish
waters, and ave widely distributed, being found in America, Afriea,
Southern Europe and Southern Asia. Many of the species exhibit
remarkable sexual differences, the males being nsually smaller and
more brightly coloured. This family also inelides the familiar Iittle
fishes known as “ Top minnows " in Ameriea, and the handsome little
fishes commonly known as the Molly, Guppy and Sword Tail, so
popular with aquarists. Many of these small fishes breed quite
freely in captivity. The teeth are small and of various  forms
aceording to the nature of the food. In most of the herbivorous
forms, they are pointed and incisor-like, serrate and loosely inserted
in the-tips. In species which feed on inseets, worms or inseet larvae
they are more firmly fixed. 1In plaees where rice is grown they are
found- abundantly in the rice swamps and ditches. ' In South India
these fishes (helonging mostly to the genus Haplochilus) feed exten-
sively on mosquito larvae and are hence largely reared in freshwater
ponds and tanks as a larvicidal fish. They are small fishes usually
about one and a half inches in length. ‘ ’

This fa!nily _is not represented by any stuffed, dry-mounted
specimens in this Gallery, but only by wet-preserved specimeny of
two l?peeles, nzllmﬁly, Haplochilus melastigma and H. parrus, exhibited
in the vertical show-case in the corner containing = spirit.
specimens, & Spirit-preserved
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Family CYPRINDAE.

This family, comprising the Carps and their allies, is a very
large and widely distributed group of freshwater and estuarine fishes
including more than a thousand speecies, The bedy is oblong or
‘elongated, usually with a rounded ahdomen. The mouth is devoid
of teeth, but one to three rows of tecth are present in the lower
pharyngeal bones. A single, soft-raved dorsal fin is present. The
head is sealeless, but the body may he either sealed or sealeless. The
air bladder is large and may be divided either into a front and hind
portion by a constrietion or into two lateral portions.

The Carps perhaps constitute the largest single family of fishes
and are well represented in the freshwaters and estuaries of India.
Tn fact, these fishes and the Siluridae (Cat fishes) form the vast
majority of freshwater fishes of the world. But while Cat fishes
prefer muddy water and are on the whole very unclean feeders.
Carps appear to thrive mostly in eclear water and seem to be more
wholesome feeders. Hence Carps are much better esteemed as food
fishes than Cat fishes in spite of the numerous bones present in their
bodiés. As Carps are abundant in many places they ave popular
ag food fishes with the natives in most loealitics where they oecur.
Mest of the Cyprinids feed on inseets, worms, ete., or subsist on an
entively herbivorons diet, but some have powerful jaws and feed on
smaller fishes. - The original home of the Carp family appears to be
probably Southern Asia, from where they have been introduced
into Burope and other parts of the world. Carps ave often prolifie
breeders and they sometimes check the spread of predatory fishes
by feeding on their eges. Many speeies, suchi as, for. instanee, the
Mahseer (Barbus tor) are popular as game fishes and have large,
plate-like scales. The Mirror Carp (not represented in this Gallery)
alsc has very large, bright, silvery scales along the sides of the body,
and large, dull scales on the back. In many species of Carps, the
males develop hard, wart-like struetures on the head, fin rays and
other parts of the body during the breeding season, and oecasionally
they are retained throughout adult life. They are often used as
ofiensive weapons in their fight against rival males, in nest bullding
and other activities during the breeding season.

In India, Bengal is the home of piseiculture of freshwater Carps
on account of the perennial water supply from the Ganges that is
available there. In the Madras State, continuity in freshwater
pisiculture is rendered impossible by the faet that the rivers and
river-fed tanks are practically dry for almost six months in the
year. However, the Carps are well represented in the freshwaters
and estuaries of the Madras State. "Some of the large species that
are esteemed as food fishes are Laheo calbusus, Labee ~fimbriatus
Cirrhina_cirrose, Cirrhing reba, Cotla buchaneni and  Barbus for
(the Mahseer). Though most of them have numerous small bones
they are held in mueh esteem because of their good flavour. '

Specimens of Discognathus jerdoni (an olivaceous fish bec'oming
ygllow oh the sldes_ and below), Cirrhina cirrhiosa, a silvery species
with each seale having a red centre, Barilius gutensis, whieh is silvery
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grey with about fifteen vertical bars, which get broken up in the
adult, Clela argentea, a small silvery fish with a lateral band whieh
fades after death, and several species of Barbus, including the well
known sporting fish of India, the Mahseer (Berbus tor), and several
species of Labeo are exhibited in the gysteratic series of stuffed and
dry-mounted specimens in this Gallery. TIn Discograthus, a suetorial
dise is present on the chin, formed on the lower lip. In addition to
these, ‘a few more spirit-preserved specimens of other species of
Darbus, and of species of  Amblypharyngodon, Nurie, Perilampus,
Rasbora and Lepidocephalychthys, and of Chele clupeoides and
Cirrhina. rebe arc exhibited in the vertical show-case eontaining wet-
mounted specimens in the corner,

Special mention may be made here of the Mahseer, Barbus tor;
a large speeimen of which, from the Bhavani River, is exhibifed in
a scparate central show-case somewhere in the eentre of this Gallery.
This is a well known game fish of India inhabiting the npper reaches
of the rivers in the hills and hag been very popular with the anglers
and sportsmen in India. Apart from its popularity as a sporting
fish, it is also valued as a food fish, and specimens normally weigh
Trom fourteen to fifty pounds. This giganiic Carp has a characte-
ristically large head and the body is stout, elothed with unusually
large secales, each seale sometimes being asg . large as the palm of a
man’s hand, In the South Indian Mahseer, which is the one that
is exhibited in this Gallery, the lips are prominent with protruding
fleshy lobes. The upper half of the body during life is greenish or
gilvery, while the sides and abdomen ave silvery, shot with geld.
The pectoral, pelvie and anal fins are reddish yellow. It is purely
a freshwater Carp aseending hill streams up to an altitude of 2,500
feet for purposes of spawning. It is common in the upper reaches
of the Cauvery and the Bhavani Rivers. It feeds on aguatic weeds
of all sorts, seeds of trees, paddy washed from the fields, freshwater
crabs, earthworms, snails, insects and  small fishes. Its thick lips
help the fish in detaching freshwater snails from the roeks. Thisg
Carp is important both as a food fish and as a game fish. Specimens
welghing from two pounds to about ten pounds are considered ideal
for the table, as larger specimens tend to be coarse and oily. This
fish 18 also suitable for use in a dried and salted condition. This ig
the most highly esteemed among the Indian sporting fishes and grows
to a weight of 250 pounds.

Other species of Barbus exhibited in this (fallery in {heir regular
systematic position, include, _among others, Barbus chrysopoma,
B. carnaticus, B. thomassi and B, machecola, Most of these are fairlv
small fishes, less than ten inches long, and are dark or pale sﬂverSr
with variots markings during life. Among speeles of Labeo exhibit-
ed, Labeo calbasu, blackish, stout fish growing to three feet in
length, with numerous small bones, Labeo kontivs with a reddish or
fleshy tinge growing to two feet in length and found in the Cauvery,
rivers of the Nilgiris, ete., and Labeo nigrescens, a deep brownish
fish abimt eighteen inches in length found in the rivers of Manga-
lore and South Kanara deserve speeial mention.

257-3—"1
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Family CLUPEIDAE.

This is a large an(] important. lamllv comprising the . Herrings
and ‘their aliics queh as the Sprats, bardmbs Anchovies, qhddb, cte.,
including some two hundred and odd species. The bod\' is elongated
with the gill openings very wide and the abdomen mostly compressed,
generally into a sharp edge and often serrated. The eyes are lateral
and the mouth may have a deep cleft. A single dorsal fin is present
with 'a few or g moderate number. of soft rays. Seales ore present
on the body, but not on the head. The air bladder is present and
more or less simple.

Most of these fishes are marine, generally swimming in shoals
near the surface, not far from the Coast. They feed on minute
marine mganimm known as plankton ecolleetively. Some species
ascend rivers to breed while a few others are pemmncnilv resident in
freshwater,  The Herrings and Herring-like fishes arve well repre-
sented in the Indian seas and, as a rule, they appear to be more
abundant on the Malabar Coast than on the East Coast. This group
consists mostly of small fishes with degenerate teeth and noted for
their great feeundity. 'The various species shoal in great abundance,
ihus affording ample opportunities for a Hourishing commereial
fishery. The Herring-like fishes ave particularly prolifie on the West,
Coast where they shoal in vast numbers. Another interesting feature
of these fishes is their migratory movements and seasonal abundanee.
Ifor instanee, the Oil Sardine of Malabar {Clupee ldle) shoals from
August to February, when it yields a valuable fishery. But after
this, the shoals disperse and are seareely in evidenee., The Herrings
and Herring-like fishes also play an important role in the food eycle
of the oceans, since they feed en minute planktonie organisms
(diatoms, Copepods, ete.), and other larger fishes feed on the Herrings
and Herring-like fishes. 8o, wherever plankion abounds there will
also be a correspondingly large population of these Herring-like
fishes. The occurrence of marine plankfon therefore appears to
govern, to a great extent, the seasonal migration of these fishes. In
the Coastal waters of the Madras State, the fisheries of Herring-like
fishes are of great importance and include those of the 0Oil Sardiae
of Malabar and other species sueh as the Anchovies (Engraulis spp.),
the White Bait {(Stolephorus spp.), and the Gizzard Shad (Chatoessus
spp.). Shoals of other Sardines such as Kowale thovacta, Dussumiera
spp., ete., also occur on the Madras shores, but ‘these catches are
utilized mcnn]y in the manufacture of fish manure ag they are not
much esteemed as food. Anchovies {Ewngraufls spp.) which sre food
fishes of ecorsiderable eommercial importance also belong to this
family.

Speeimens  of the Gizzard Shad, Chaloessus chacunde  and
('hatoessus nasus, several speeies of € luppﬂ ineluding the well known
Hilsa or the Indian Shad, Clupea dlisha, and the  Indian Sprat,
(fupen bmchysmna, one speeies of Pellone, namely. Pellona elane gata,
the Indian Herring, two species of ]* lops, Iffope ndicus and
B. muchinate, Megalops cyprinoides, the Ox-eye Herring snd a
speeimen of  Chanos chanos, nhow more corveetly  termed  Chanos
setmoneus, the Milk fish o1 White Mullet are exhibited.
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Brief notes on a few of the more important species of food fishes
of this family, exhibited in this Gallery, are appended below:

('fupea brachysoma is one of the small Tndian Sardines, or the
fish, shot with purple, attaining a length of ahout ecight inches. Tt
is one of the important food fishes of the Madras. Coast.

Clupea brachysoma is one of the small Indian Sardines, or the
Indian Sprat as it is usually ealled, and s generally greenish above
and silvery at the sides and over the abdomen. These arve shoaling’
fishes feeding on planktonic oresnisms, and apart from being used
as food. they are also largely used in the manufacture or fish wanure.

Pellona elongate is popularly lnown as the TIndian IMerring
{Tamil: “ Vengannu ), although it differs eonsiderably from the
more well known Furopean Herring. It has a long anal fin. The
bodyv is oblong, much compressed and the abdemen is  strongly
serrated. The eyes are fairly large and prominent and the caudal
fin is deeply forked. This fish is silvery along the sides and dark
above. It is a shoaling fish, feeding on small savdines and. other

fishes, It is partienlarly abundant during Oetoher, and iz much

csteemed as a food fish.

Clupea ilisha (Fig. 47) is the well known Hilsa or the Indian
Shad and is one of the important food fishes of the Madras Coast,
partly freshwater in its habitat. The body is chlong end compressed.

I'1g. 47—CLUPEA ILISHA : THE HILSa OR INDIAN SHAD.

The abdomen bears a saw-like edge with sharply pointed scutes. The
jaws have no teeth, This fish is silvery with gold and purplish
irideseence. In the young there is a row of spots which disappear
in the adult. Its migrations have formed the subject of an interest-
ing study. The fry of this fish, after hatehing in the rivers, spend
a greater part of their early life in estuavies, later enter the sea in
search of food and finally return to the rivers periodically for spawn-
ing purposes after growing info the adult. The Hilsa is therefore
an anadromous fish. It is highly estcemed -as a food fish and has
formed the basis of an important fishery in India. In South Indian
rivers it ean be fished only during two or three months in a year
when the rivers are full. Tt oceurs plentifully along with other
%"psh-\vater food fishes, seasonally in Cauvery, Kistha and Godavari
ivers. : ’
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Megalops cypiinoides is popularly known as the Ox-eye Herring.
In this fish, the body is covered with large seales and the cyes and
the lower jaw arc prominent. The hack of the fish is bluish green
while the abdomen is silvery, with bluish reflections. This fish oceurs
in the seas, estuaries and fresh-waters of South India and is commonly
found in tanks where it is able to adapt itsell to adverse condit ons.
It feeds on prawns and small fishes and grows to a length of nearly
two feet. . The flesh of this fish has a delieate Aavour and it is there-
fore esteemed as a good food fish. It is also a favourvite game fish,
popular with anglers.

Chanos salmoneus (formerly more familiarly known as Chanos
chanos) (Fig. 48) is the Milk fish or White Mullet. Tt is a brilliant
shiny silvery white fish and in specimens fresh from the sea, the back

Fig. 48—CHANOS SALMONEUS.

has a bright glossy blue colour which, however, fades rapidly after
death. The bpody is covered with small, smooth seales and the mouth
is small and toothless. The snout and the region of the eye are
covered by a thick, gelatinous subsiance. ‘The tail is deeply forked.
The Milk fish feeds mainly on plankton and sea weeds. IFresh-water
lakes in coastal arcas abound in young Milk fish. The sdults live
in the open sea and are powerful swimmers. This igz a fish that has
been suceessfully acelimatized to life in fresh-water. This fish hasg
the habit of leaping up into the air and a full grown Milk fish ean
leap forward into the air for a distanee of forty feet and to a height
of ten feet above the surface of thé water, The Milk fish is very
common in the Pulieat Lake wliere it is caught by takihg advantage
of its leaping habit. It is not acshoaling fish and does not oceur in
abundance, but it is much estecmed as a food fish on aceount of its
excellent flavour, in spite of the many fine henes if possesses.

Family CHIROCENTRIDAE.

This family ineludes only a single species, the Sabre fish
(Chirocentrus doreb). The body is mueh elongated end compressed.
A single rayed dorsal fin is placed over the caudal portion of the
vertebral ecolumn. The hody bears thin scales which easily drop
away (deciduous). An air bladder is present.

A specimen of the single representative of the family, namely,
- Chirocentrus dorab, popnlarly known as the Sabre fish, is exhibited.
The body is flat and elongated, and laterally eompressed, with the
ahdomen bearing a sharp edge. The margin of the ahdomen bears
a row of filaments. The ventral fins are reduced. The jaws bear
strong, well  developed teeth. As indicated by its Tamil name,
“ Aulluvalei 7, it has numerous fine bones. During life, the back is
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metallic steel hlue or bluish green, while the flanks and abdomen are
silvery. It is stated by Day to attain a length of at least twelve.
feet, but from all avajlable fishery records, the inaximum length
reached by this fish appears to be only four feet.

" These fishes are pelagie, feeding on other smwall pelagic fishés such
as Sardines, young Ribbon fishes, prawns and young eels (Lepfocep-
held). They usually get caught in the net by their sharp teeth
-getting entangled in the meshes of the net. _They are pugnacious’
in disposition and when ecaptured, bite’ at everything mnear them.
Tliese fishes, in spite of the numerous fine bones in their flesh, are
valued as. food fishes and eonstitute an impovtant commercial fishery
both on the Bast and West Coasts.

Fanilly NOTOPTERIDAE.

This is a small family of fresh-water and brackish water fishes
in which the body is rather peculiarly shaped like the blade of a
curved knife. Hence the popular Tamil name, “ Ambatien Kotti”
applied to these fishes. The body is oblong or more or less elongated,
and compressed. The body ends in 2 long and. tapering fin.  The-
dorsal fin is single and present on the caudal portion of the vertebral
column., As usual in fishes which swim by undulations of the body,
the ventral fins are lost or rudimentary. The head and hody hear:
small scaley.- The edge of the abdomen is serrated in the portion
lying in front of the ventral fins. . The anal fin is eontiguous with
the caudal fin. An air bladder is present; it iy highly complex in
. structure, heing subdivided into several ecompartments and terminat-
ing in-two horns anteriorly and posteriorly. " These fishes are found
in the fresh and -brackish waters of West Afriea, India and east-
wards up to the Malay Archipelago. ‘ '

Only two speeies are reeorded in India, and of these, only one;
namely, Notopterus kapirat ( = Notopterus nofopterus) (Fig. 49)
commonly oeccurs in the fresh and brackish waters of South India.

F1G. 49—NOTOPTERUS KAPIRAT.

A speeimen of this species alone is exhibited i;rl this Gallery. During
life, it is silvery, darkest on the back and with a glossy yellow tint
about the head. Tt attains a length of two feet or more. Thbse
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fishes aré not much esteemed as food, as they are reputed to feed on
liiman carcases sometimes.

Fanily MURAENIDATR,

This family comprises the Eels. . They are long, snake-like fishes,
often growing to a large size. The body is clongated, eylindrical or
compressed and band-shaped. One of the most characteristie features
cf this group is that the shoulder girdle is not attached to the skull.
"The median fins (dorsal gnd aral), when present, may be confluent,
or may be separated by a distinet, projecting tail. Seales may be
absent,. or when present, they may be rudimentary. The jaws are
furnished with small, but sharp teeth arranged in bands,

Eels are voracous fishes oceurring in the tropical and sub-tropical
seas and -are especially abundani in the creviees of coral reck om
reefs. Some of them attain a length of eight to ten feet and are
capable of inflicting severe wounds with their sharp, pointed, knife-
like teeth. In many species, the jaws are so curved and the mouth
so amply filled with the knife-like teeth that the jaws cannot be
closed. The teeth are well adapted for holding. their slippery prey.
Helg mostly feed on worms, small fish, erayfishes, ete. Many species
of Eels have bright and siriking eolour patterns. The Common
Furopean Eel or the Commen Moray as it is sometimes called
~ (Muraena helena) found in the Mediterranean and the neighbouring

~parts of the Atlantie, grows to & length of four feet and was greatly - .

- esteemed as a delicacy hy" the ancient Romany who reared them in'.
- specially eonstructed reservoirs near the sea.: " 0 e Do

_ Fels are’ catadromous fishies; ‘i.e.; they return to the sea to breed:.

The larvae of =~ Eels are’ transparent, sirongly - flattened creatures

known as Leplocephali. They live in the upper svrface layers of .

the ocean, feeding on plankton. . They grow in course. of time into

cylindrieal elvers or “ glass eels ” abou; two and half inches in length. - |

‘These elvers migrate in ' enormous. nimbers into the rivers where
they grow into adults which again return to the sea'to breed. They

also migrate overland from one river to another when they need a
change.’ o

Eels attain a large size in India; but are seldom eaten. exeept- by
th@ povrer classes of people. They are considered. by the natives to"
be serpents and are generally known as “ Velungon” of “ Pambon
Meen” in Tamil (meaning, quite appropriately; “ Snake fish ™),
Specimens of a few comimon species of

South India (Fig.
50) are exhibited in this Gallers, mostly a5 Stnffod, dry e s

as-staffed, dry-preserved

ig. 50 —~GVYMNOTHORAX FAVIGENUS: THE EEL.

specimens, but ohe or two are mounted asg g

S but ¢ ) pirit-preserved specimens
in- the vertical show-case in the corner, i P
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Anguille bengalensis ( =  Anguille- elphinstoned)y is brownish -
above, becoming vellowish ‘on the sidey and over ihe abdomen. In
somie specimens the entire upper surface of the body 18 covered with
black spots. Tt is pugnacious in disposition and inflates its head
when angered. It reaches a length of over four feet and is common
on the Andaman Islands. It has been introduced into the rivers ot
the Nilgirt Hills in South India. Besides the stuffed speeimen,
there is a spirit-preserved specimen of this species in the vertieal
show-case in the corner,

Muraenosos talaben is a large-sized Eel, attaining a length of
ten feet ormore. The upper surface of the back and head are olive,

becdming brownish posteriorly, while the abdomen is dull white and
gilvéry beneath,

Muraenosox cinereus is the commoncest speeies of the genus in
the Indian waters. It is silvery, becoming white on the abdomen,
with the median fing eoloured 'vellowish.

Muraena tessellola is eommon especially on coral reefs, with a
very siriking pattern of dark purplish black polygonal or rounded
spots on the head, body and fins, which are sepavated by a net work
of narrow white lines or interspaces. 'This species has often been
collected on the reefs at Pamban and Krusadai Island in the Gulf
of Manaar.

“Muraena - macrure is another large speolu% aﬂammg a lenigth

of ten feet or more. It is uniformnly brown, with the fing tmged-
b]‘l(’h . ' o

Muraena pseudothyrscides is  brownish, marked with fine,

dark spots on the head and the body, and five reticulated yellow
lines. :

Among the spirit-prescrved specimens of fishes in the vertieal
" show-ease in the eorner of thiy (allery, are exhibited 2 specimen of

Anguilln bengalensis (already degeribed above) and a fairly young
specimen of thé beautifully marked speeies. Muraens nobulose, with
its very striking pattern of colour and eolour markings, Tt is
brownigh or olive hrownish, darkest along the back, and hears a row
of 20 to 25 black blotches along the upper surface of the head and
the back, and a similar row of blotches along the abdominal surface.
It is said to grow to a length of five feet.

ORDER LOPHCBRANCHII

This Order is also sometimes known as Soléniehthyes. Tt
ineludes the Sea horses and the Pipe fishes. These fishes are rather
varied in shape and appearance and possess a rigid integumentary
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segmented sheleton, with the opercular shields reduced to a single
plate. All of them have a ,small mouth placed at the end of a
narrow, tube-like snout. Teeth are absent and the museles are rather
feebly developed. An air bladder is present, but without a pneu- ..
matic duect. .

These fishes normally swim in a vertieal position, the movement
being chiefly effected by the undulating motion of the dorsal fin.

This Oﬂer is represented in the Indian Ocean by only a single
family, the Syngnathidae, which includes both the Sea horses and
the Pipe fishes.

Family SYNGNATHIDAE.

In this family the gill openings are small and there is a single
dorsal fin. It is divided into two distinet groups, namely, (1) the
Syngnatha, including the Pipe fishes, in  which the tail is not
prehensile and a eaudal fin is usually present, and (2) the Hippo-
campa, including the Sea horses in which the tail is prehensile and
the caudal fin iy ahsent. ’

In the Pipe fishes, the body issnarrow, cylindrical and clongated,
encased in a rigid dermal skeletén. The body bears more or.less
distinet transverse ridges. The dorsal and peetoral fing are small,
hut are supported by many rays, and the fishes swim largely by
means of the undulating or vibratory movements of these fins. Some-
timnes the fishes move by lashing their thin, pipelike bodies into
eurves. The males carry the egos in a brood pouch or groove on
the abdomen or under the tail. These fishes occur in all iropical
and ifemperate seas, generally among weeds, and some of them enter
freshwater, Specimens belonging to two species, Dorychthys
brachywre and Doryichthys cunculus are exhibited as spirit-preserved
specimens in the vertical show-case in the corner.

The Sea  horses (belonging to the genus Hippocampus) are
closely related to the Pipe fishes, with their peculiarly shaped head
and neek presenting a strikingly: horse-like appearance. They are
unique in having a prehensile tail:. They generally swim upright,
locomotion being effected by rapid #ibratory movements of the dorsal
and pectoral fins. The head is set at an angls to the eurved neck
and is capable of being moved up and down. “Sea horses generally
live among sea weeds fo which they firmly anchor themselves in gz
vertical posifion by means of their prehensile tail. They feed mainly
on small erustaceans, and in feeding, the tube-like snout acts like a
sort of an inhalent siphon, the prey being drawn in rapidly when
the fish inflates its cheeks. The male sea horse carries the eggs in
a brood pouch helow its abdomen and affords a gooa example of
parental care in fishes, '
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Two specimens of Sea horses, a large, dry-preserved cne belonging
to the species Hippocampus gullulatus .and a smaller, we_fc:Breserved '
one of Hippocampus trimeculatus {Fig. 51) are exhibited. The

F1e. 51— HIPPOOAMPUS TRIMACULATUS : THE SEA HORSE,

latter speemen, which is faded almost completely white, is éxhibited
in the vertical show-ease containing spirit-preserved -specimens of
fishes, in the corner. Thesg are the only twe:common species of Sea
‘horses recorded from the Indian seas. - : ' :

-~ ORDER -PLECTOGNATHI

The Order Plectognathi comprises two faroilies of hony fishes
" with a rather peeculiar shape, appearance and structure. It includes
" thie fishes popularly known as the Trigger fishes, Horn fishes or Coffer
fishes, Sun fishes Globe fishes and - Puffer fishes. They have dn
iacompletely ‘ossified skeleton and.a redueed number of .vertehrae.
The head is often-large, but the mouth is rvather marrow, with the
bones of -the upper jaw mostly united and sometimes. produeed in
the Torm -of a beak-like projection. Teeth may either be absent or
distinetly present. There is a single, soft-rayed dorsal fin placed
over the eaudal portion of the vertebral column, and in some species,
a reduced spinous dorsal fin may also be presen: in front.” The
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skin is either smooth, or eovered with rough scales or bhony plates
or spines, An air bladder is present, deveid of a pneumatic duect.

This Order ineludes two families, the Scleredermi, comprising the-
Trigger fishes, Horn fishes and Trunk fishes or Coffer fishes in which
the teeth are distinet in the jaws and the Gtymnodontes, eomprising
the (llobe fishes or Puffer fishes in which the teeth are absent, but
the jaws are modified into a beak. Several specimens, belonging to
both the families are exhibited.

Family SCLERODERMI.

This family ineludes the Trigger fishes, Horn fishes and Coffer
fishes or Trunk fishes, In the Trigger fishes and Horn fishes, the
hody is compressed, while in the Coffer fishes it is angular and box-
like with the integument forming a rigid carapace. The snout is
somewhat produced. The jaws bear a few small, but distinet teeth,
The skin is rough or spinose, or the scales may be in the form of
seutes joined firmly to form the earapace.

The Horn fishes {Trizcanthus spp.) represent the most generalized
members of the group and differ from all other members of the family
in having a protractile upper jaw. Teeth are disposed in two rows
in the jaws. Most of them live on sandy stretches -at_the bottom -
of the sea and feed chiefly upon shellfish. Two species, Trigcanthus -
brevirostris and T'riccanthus strigilifer, the only twoe recorded Indian
* species, are exhibited. : : T .
_ - Blongcanthus scriptus (= Alouferes scriptus) is a speeles of” - -
- File- fish or Lieather Jackei. It has the hody covered with elogesset =+
spinules, which give tlhie skin the appearance of velvet, ~ Tts' flegh g7
bitter and unfit for eating. o I

The Trigger fishes (Balistes spp.) (Fig. 52) have the body

covered * with numerous close-fitting bony plates.. The body is
laterally compressed. The integumentary covering is rough, or with

Fic¢. 52—RALISTES ERYTHRODON : THE TRIGGER FISH,

movable seutes. They derive their popular name “ Triggér_' fishes ”
from the peculiar structuie of their spinous dersal fin, this being
gupported by three spines, the first being very strong and hollowed
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out behind to receive a hony knob at the base of the seccond. By
this ingenious mechanism, the first spine remsins 1mm0vably erect

until the second, which acts more or less like a tl"n’g,el’, is pressed
down. The Tr1gger fishes are large, coarse fishies found in thé tropieal
seas, many of them being brilliantly coloured. But the flesh of the
Trigeer fishes is poisonous and henee dangetous as food. 'The colours
of the Indian Trigger fishes in life are E’L’l‘l(ld“\? brownish, greyish,

blnish black, olive or sometimes bluish or yellowish. Several species.
of Balistes are recorded in the Indian seas, and specimens of as many
as seven of these species, mostly comInen ones found in the Madras
"Coast, are exhihited.

.The Trunk fishes or Coffer fishes belong o the genus Ostracion
and are remarkable for their hard, hox-like, angular cuter covering
formed by a number of closely fitting bony plates. These bony
plates are six-sided and are united firmly to form a hox that cncloses
the head and the body, except the small mouth and the short, naked
tail, The spinous dorsal fin and the ventral fin are absent, but
their positions are represented by bony protuberences. Some species
have a pair of horn-like projections in front of the carapaee.

These are sluggish fishes, living in shallow ecoastal waters of the
. warm-{ropieal seas.. They are of no economic value. There is a
legendary belief that .these fishes represent metamorphosed cows -
which were onee condemned to the bottom of the sea hy a curse.
_Hence the popular Tamil name “ Madumeen ” (meaning eow fishes) . = . .-
““sometimes applied to these fishés. The popular name ¥ Cow fish” .0
s apipropriate for-these fishes on account of the: peeuliar shape-of . 1he:
‘head, the bovine. appearance of whieh is’ aeenntuated by the. presence
altwo promment horn:liké ‘spines over the eye ot each snde

Speeimens of three species of Coffel'_ fishes, Ostracion, turritus '
(= Ostracion gibbosus) (Fig. 53), Ostracion nesus ind Ostracion .
“corngtus, all of them eommon on the Madras: Coast, ave cxhibited, Tn -

Fia. 53— 0STRACION GIBBOSUS: THE COFFER FISH
OR TRUNK FISH,
O. turritus the carapace Is three-ridged, in O. nasus it is five-ridged,

and in Q. cornutus it is four-ridged, “with a long, anteriorly chrected
conieal, horn-like spine on each side,
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Family GYMNODONTES.

This family comprises-the Puffer fishes, (lobe fishes, Poreupine
fishes and Sun fishes. The body is more or less short and -stout.-
Some specieg possess the power of inflating themselves by dilating an
elastic portion of the oesophagus or an abdominal sac with air, All
these fishes have the bones of the upper and lower jaw produced to
form a parrot-like beak with a cutting edge. This beak is covered
with an ivory-like substance which may or may not bear a median
suture. The dorsal, anal and eaudal fins are spineless and the ventral
fing are absent. The integument is often covered with sinall or large
spines. An air bladder may be present or ahsent.

' In the Puffer fishes or Glebe fishes (Fetrodon spp.) (Fig. 54)
the body is naked, but there are generally small, movable spines in
the skin. They are able to inflate themselves into a rounded globe-
like body by drawing in either air or water into the large abdominal

Fig. 54— TETRODON STELLATUS: THE GLOBE FISH.

"sac, until the spines stand out erect. Most of these are marine and
are found in tropical waters, hut a few are coniined to freshwater.
All Puffer fiishes are more or less poisonous and are therefore never
eaten.  These ficshes are somelimes termed * Sea frogs ” hy the nafives
of Malabar, on account of the noise they make when eaptured.

" Specimens of about nine species of ‘the Glohe fishes belonging to
the genus Tetrodun, all of them occurring o the Madras shores,
some of them being brightly coloured and variously ornamented with
" reunded spots and other -markings are exhibited. Some of them
reach a large size, attdining a length of more than cne foot.

In the Poreupine fishes or Burr fishes as they are sometimes
called (Diodon) the epines are longer and stronger, heing two-rooted
and movable ‘n some species, or three-rooted and fixed in:gthers.
These are also distinguished from the Glohe fishes (Tefrodon) by the
undivided “ beak ™ in front of the jaws whereas in Tetrodon the
“beak ” in each jaw is divided by a median suture, thus making it
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appeqri as thougl_l there are four * teeth ” in front. A large specimen
of Diodon hystriz (Fig. 55), the only species of Poveupine fish found
in Indian waters, is exhibited. This fish is of a light brown colour,

F1¢. 55—DIODON HYSTRIX : THE PORCUPINE FISH.

marked all over with round blue or hrown spots. It attains a large
size, sometimes as much as two and half feet in length,

Lastly mention ma},} be made of a large 'specimen of the remarkable
Sun fish, Ranzanic makne {Fig. 56) which is alse exhibited along
with the (ilobe fishes, ete., as a vepresentative of thiz family. However,

Fig. 56-—RANZANIA MAKNA : THE SUN FISH,

it is not strictly an Indian species, It is elosely related to the Puffer
fishes and Trink fishes. In the Sun fish, the leathery body is strongly
laterally eompressed, broad and oblong, and so abruptly truncated
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immediately behind the high dorsal and anal fins that it looks as
though the body has been amputated, and there is a deep, straight,
eaudal fin, cxtending along the entive width of the broad, {runecated
posterior end. These are oceanie fishes found in all the warmer seas,
and often scen basking at the suriace, sometimes lying on one side.
The shape of the body of this fish 18 well adapted to drifting on the
surlace, hut as certain deep sea fishes have been found on the s‘r.on‘mehs
of captured specimens, it is. probable that the Sun fish periodieally
descends to great depths, The body of the Sun - fish is beautifnly
silvery grey, ornamented profusely with black spots and undulating
markings.

ECONOMIC IMPORTANCE OF FISHES

Many species of fishes, both eartilaginous fishes (Elasmobranchs)
and bony fishes (Teleosts) ave highly esteemed as food fishes and
constitute the basis for important eommereial fisheries all over the
“world. In the eourse of the foregoing svstematiz descriptions of the
various speeies of fishes inhabiting the South Indian shores end the
Madras Coast in  partieular, mention has heen made of the most
familar and eommonly oeeurving speeies of edible fishes and their
econonic importance, and it is thercfore perhaps needless to repeat
this here. Apart from the spoeimens of certain edible speeies of fishes
exhibited in their regular systematic positions, sclecied specimens of
some speeially well known and esteemed species of food fishes of the
Madras Coast are isolated and exhibited sepavately in a series of three
sloping show-eases towards the end of the systematie sevies of fishes
in this Gallery in ovder to focus special attention on some of these
important food fishes and ~ thelr economic utility. The specimens
exhibited in these show cases inelude snch well known species of
edible fishes, such as the Pomfret. Seer iish, Flving fish, Ba-nin,
Perches, Sole fishes, Mullets, Whiting, the Cock-up and the Mackerel.
The commercial importance of these fishes and their edible qgualities
have already been discussed in detail above, in the context of 1heir
respective deseriptions in their proper systemaiic sequenee;

Apart from the above exhibits, there is a separate show ease in
which are displayed some scleet .examples of important hy-produets
dertved from fishes, These inelude many ecommereiadly valuable pro-
duets, such as fish-oil, isinglass and fish-meal and fish-manure and were
procured from the Madras Fishevies Departinent. Brief mention
may be made below of the nature of these fishery by-produets and
their eeonomie importanee.

Fish-0il.—The most important hy-produet yielded by fishes is the
oil that is obtained in two ways, norizly, (1) small fishes like the Oil
Sardine are boiled whole and the oil which {floats is skimmed off-—
this is known as Bods' oil, and (2) only the large liver of sharks is
hoited and the oil thus extracted is known as shark-liver oil. Shark-
liver oil is vieh in vitemin A content and has greal mutritive value.
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Shark-livers are boiled in a number of fish-curing yards and the crude
eil thus extracted is then sent to the oil factory where it is ﬁite]'e_d '
and the oil blended and diluted with sufficient refined g'rom‘n"hmt otl
in order to reduce it to 1,500 intermational units of Vitznnu} A per
aramme which is double the poteney of ordinary Cod-liver oil.  The
processing of the oil is earried out under hygenic condifions.

Fish Isingloss—Isinglass is one of the purest and  finest of the
animal glues and is the eured produet of the air bladder or fish sonnd
of bony fishes. The air bladders of Cat fishes, Cocleup (Lates calea-
rifer), Thread fing (Polynemus spp.), Croakers (Scizena spp-) an.d
other big fishes ave utilized in the manufacture of isinglass. The air
Dadders, after they are removed from the fish, are slit apen, washed
well in sea-water and dried in the open air, The eured produet does
not dissolve in eold water, hut swells up when soaked in water. It
possesses o fishy odour. The most important use of isinglass is in the
clarifieation of wine and beer. It is also used in the preparation of
food jelly, eenfectionery, and in the manufaeture of eourt--plaster and
speeial cements. Tt has taken the place of gelaiine in many instances.
It is brought to the market in differant forms, sometimes in the form
of plates, or lumps, or in the form of a bag or purse. When of good
quality, isinglass is of a white eolour, thin and semi-transparent, but
tough and flexible, without any taste or smell. But the inferior kinds
are thicker, yellowish colourved, opaque and sometimes have a fishy
smell and tagte, Pure isinglass dissolves entirely in boiling water.

Fish-meal and fish-manure—Ceriain food fishes yield a surplus
after meeting the demands of loeal consumaption as fresh fish. Fven
after transporting fish to long distances in cold storage, a substantial
surphis remains in the case of certain species of food fishes. This
surplus is therefore turned inte fish-meal (fish guano) and fish-
manure.

The fish by-product which the Oil Sardine vields is the body oil.
After the oil is extracted what remains is the fish-meal. On aceount
of the high percentage of albuminoids, proteins and caleium phosphate
present in fish-meal, it serveg as a nuirvitious diet for cattle and
poultry.

Fish-manure is prepared only on the West Coast by simply drying
the whole fish, mostly Sardines; on the sandy beaeh. . Ne-salt is used
in this method of curing. The oil that eomes ont of the body eauses
the sand particles to  adhere to the fish. The fish-manure thus
produced is used as a fertilizer. Improved methods: of producing fish-
manure eonsist in introducing artificial drying snd a methed of light
and brief salting followed by sun-drying. This enhances the value
of the fish-manure as a fertilizer which ean be used effectively for
special "crops, such as tobaeco. Large quantities of fish-manure are
exported to Colombo where it is largely used for the-rubber and tea
plantations, '
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