XIIL.—THE FISHERIES OF INDIA.*

By I'naxcis DAy, I L. 8., ¥. Z. 8,,
Deputy surgeon-general (vetived), formerly inspecior-general of fisheries in India.

The subject which I shall have the honor to bring before you this
Svening is that of the fish and fisheries of India and its dependencieg.
088ibly there are other questions pertaining to the Last which woul
Drove more attractive and likely to engage attention than fish; but
I'think there is not onc which could be scledted more directly inter-
esting to the teeming millions of our Indian Empire, and which requires
59 much investigation from our legislators, philanthropists, and scien-

tific inquirers.

ORIGIN oF FISHERIES.—Doubtless one, perhaps the greatest, reason
Why many persons take an interest in this class of the vertebrate ani-
Tals consists in the food they afford, and the occupation they give to
Wan. But when we consider the subject more closely, we find that in
Our everyday life we are profiting extensively from the lessons which
°“1r. ancestors received from the finny tribes. Maug, in his savage con-
(hthn, hias the natural instincet of destring food when hungry. Whether

® can or cannot subsist solely upon vegetables is immaterial; his
‘aning teeth demonstrate lLis eurnivorous propensities, and, nauseated
With g vegetarian diet, be would naturally seek change by the addition
of animaq} substaneces, It living ncar water, more especially on the sea-
Coast, the bungry savage would first resort to such mollusks, erusta-
eans, and fish as he could capture in the shallows, or were left there

Y a receding tide; but as his wants inereased, and the source of sup-
bly began to diminish, he would have to adopt other devices. He
Would wade after his prey, pursue them with spears, shoot them with

0“'.8 and arrows, as the Andamanese do to this day, obtain them by .
Setting up dams and weirs, or intoxicate them with poisons.
tim;m’ again' (un}ess conscguent upon some peculiar circumstances), the
sired?'ou)d Inevitably arrive when augmented captures ‘tzou]d be dg-

5 man would then have to venture further out, to-dive after his
:I:;‘eg ,r e?xplo)v l.lets, to float upon a log, or fasten pieces of-vc-rood together
and att, and in d}xe succession would come the construction of a boat,

finally that of a ship—this last being necessary for the purpose of

-
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extending his range to better fishing-grounds, or exporting his spoils to
distant markets. Consequently, the basis for navigation and commerce
may reasonably be supposed to have been laid by man pursuing the
finny tribes for the purpose of obtaining them for food, or conveying
them dried or cured as an article of merchandise to transmarine coun-
tries. The very history of sea fisheries, which have been free to all,
seems to point out that, as man inereases in numbers, inshore captures
of fish becomies insufficient for his requirements ; or else that continuous
tishing may dimipish the supply, rendering it equally necessary that
the fisherman’s occupation should be extended to more distant localities.

A.—FRESHWATER FISHERIES.

Freshwater fisheries differ in many respects from marine ones; and

we are all aware that, wherever any quantity of fresh water oxists in
the East, there we are almost certain to find fish; and this from a sea
level to nearly the summit of the highest mountains. As a natural re-
sult, fishing is had recourse to, in various ways, in rivers, irrigation
canals, lakes, tanks, ditches, inundated fields, and swamps. The impor-
tance of such fisheries is not solely in a ratio as regards their product-
iveness, but also in accordance with the character of the adjacent peo-
ple as to whether they are or not fish consumers; while the sparseness
or the density of the population has also to be taken into account.
'~ Where no regnlations are in force for the protection of inland fish-
eries, and should other circumstances be equal, that country or district
which is most densely populated by man will be least so by fish, In-
dividuals would rather live by fishing than by agriculture, because the
trouble of capturing the finny tribes is less than that of tilling the soil.
It becomes simply catching food, without a thought respecting future
supply. Fish have been endowed with certain means of increase and
protection; the number of their eggs may be enormous, while some formns
keep guard over their eggs and likewise over their fry, in order to
afford them protection from their enemies,

As, however, man increases, watery wastes (wherein the fish had been
protected by grass, reeds, buslies, and the roots of trees )y hecome drained
and cultivated ; predaceous maun increases his means of destruction ;oun
augmented population, possibly assisted by the unscrapulous manufic-
turer or miner, pollute the previously wholesome water, and a diminu-
tion of the finny tribe becomes apparent to the investigator.

With an increasing fish-eating population anincreased supply of fisht
thus becomes a self-evident necessity, and this must be provided for bY
augmented captares or higher prices; the latter acting asu cheok onthe
poor, by more or less placing it out of their reach. This latter result
may, consequently, eventuate in gradually diminishing the physieal
strength of the people. For a greater supply must be had from one of
two sources, either from fisheries which previously have been insufti-
ciently worked, or by overworking such as exist, by means of captaring



[3] THE FISHERIES OF INDIA. 385

for present uso those which ought to be left for a future season. Even
if the extent of the water is 8o great, and the inhabitants so fow, that
this result neced not be anticipated for several generations, still, popu-
lations under good systems of government have a natural tendency
to jncrease. Means of carriage generally improve with time, and
should neither regulation nor care ot the fisheries be attempted, disas-
trous results must eventually be arrived at. Fish appear to have few
friends and many enemies, and investigations as to their condition gen-
erally ends in giving increased license to their captors, for it is s0 easy
to be liberal at other people’s expense. We sece interested parties and
philanthropists (so-called) exclaiming against the bardship to the poor
in not allowing every available fish to be secured. The mnajority of our
law.makers are content to allow the fish to shift for thewmselves, and to
leave the fishermen to bo controlled simply by their own counsciences.
To-day’s market, it is hoped, will be supplied; sufficient for this sea-
sow, it is expected, may be obtained; so let to-morrow’s wants be met
a8 they can.

Classes of Indian fishermen.—The fishermen of the fresh water of India
and Burma are divisible into two main classes : first, such as follow
this calling as their sole means of livelihood; and, second, such as en-
engage in it only occasionally, and as a subsidiary occupation. Who,
then, are these Indian fishermen? Here, even within the limits of a
8ingle,or at least of a few generations, great innovations have crept in;
forin the time of native rule, fishing was in the hands of distinet castes,
but now it is only here and there that one comes across some remnants
of these people, living in small communities, and frequently in thoe
8reatest poverty. At Combaconum,in Madras, there is a tradition that
the fishing castes resident there were originally brought from Conjeve-
*am ag palanquin bearers, while. at Broach, in Bombay, two subdivisions
of these people are named in accordance with the villages from which

8y originally migrated.

Present decrease of fisheries.—In mnative states, fish have obtained
g’l‘e-at consideration. Thus in Mysore, in the time of Hyder Ali, very
“mflngent fishery laws existed ; whereas, at the present day, about two-

Irds of the population of some divisions of the country occasionally.
2dd fighing to their other oceupations, nearly every villager possessing
a‘YﬁSh net or trap, to bo employed as occasion or opportunity arises.
.1\0“' ﬁ%heries are open to all; a fisherman’s calling is no longer a profit-
dlﬂe ond, mainly due to the fisheries being depopulated. When whole
districts were lot to contractors, they were not so short-sighted as to
Di?(l‘mit an indiscriminate destruction; but now everybody does fls ‘he
COI?]S, when he likes, where he likes, and how he likes. Thus it has

@ to pass that among the animal productions of India, freshwater
fSh meet with the least sympathy and the greatest persecution ; many
°}'ms having to struggle for bare existence in rivers which periodically

1minigh to smull streams or even becomo o mere succession of pools,
H. Mis, 67——26
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or in tanks, from which the water totally disappears. They have their
enemies in the egg stage, in their youth, and during their maturity ; but
among these man is their greatest foe, as any one who desires a fish
diet captures these creatures whenever and wherever he gets the chance,
irrespective of season, age, and size. In certain districts they simply
appear to exist solely because man and vermin have been unable to
destroy them.

Fisheries may be let to a contractor, and if their extent is large he
takes partners or sublets portions; sometimes he employs servants,
who are paid partly in money, or food, clothing, and lodging, and partly
in a share of the captures. In some districts the fisheries, or a portion
of them, are declared free, but a license fee is charged to the fishermen;
or the general public is free to take fish for home consumption, but not
for sale. Lastly, no regulations at all may exist, due to the gencral
poverty of the fisheries, peculiar difficulties in their capture, or the
general impecuniosity of the inbabitants.

When the public have more or less depleted fisheries, the fishermen
becowme poorer and poorer, unless they turn to other sources of obtain-
ing money; at first, no doubt pleased at the remission of rents, and the
removal of all restrictions upon fishing, they employ redoubled cnergy,
and thus augment their immediate profits. But soon the general pub-
lic find that nothing precludes their fishing in any way they please; tho
markets become glatted, and the price may fall for the want of purchas-
ers. But after two or three years fish become scarcer; fishing is 1o
longer remuuerative; removing the rents from fisheries and throwing
them open to the public will not deerease the price of fish. The rates
ruling in India are comparative to what obtains for meat and other
articles of animal food. Tishermen, living on free fisheries, do not dis-
pose of their capture below market rate, avy more than farmers who
possess rent-free farms sell the produce at less than their neighbors.
If the fisherman benefits, the purchaser does not, and their misapplied
energy eventuates in nothing but small fish remainmg. The young
bave to be raised from ova of such as are merely one or two scasons
old, while the younger the parent the smaller the eggs, and this, I be-
lieve, is one mode in which races of fish may deteriorate.

Natural and artificial causes affecting fisheries.—The rivers which have
alpine sources, as such as descend fromn the Himalayas, have, exclusive
of springs, two most abundaunt sources of replenishment. Dlr’ng the
hot months this is derived from melted ice and snow, while during the
monsoons the rains assist; we may then hiave the bill rivers forming
torrents, rising rapidly, and as rapidly subsiding, and possessing no
contiguous tanks into which the fish could retire. These animals aré
pecaliar, or cudowed with means of existence differing from such as 1ive
wholly or mostly in waters of the plains. Many of the figsh are provided
with adhesive suckers, situated behind the lower jaw or placed on the
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chest, which enable them to fix themselves against rocks, and so prevent
their being washed away by the stream.

Through the cold months, and generally until the setting in of the
southwest monsoon in June, rivers are at their lowest, some at this
Period (especially in hilly regions) being merely a succession of pools,
united by a more or less significant stream, in which limited localities
tie fish take refuge, and may be ecasily secured by fishermen.

Among the artificial causes affecting fisheries in many districts are
the irvigation works, which are formed by throwing a weir or bund across
a river, and diverting a large amount of its water down a maiu irriga.
tion eanal. These weirs are usually built as stone walls across the
entire breadth of the rivers, and consequently impede both the upward
and downward passage of fish that are endeavoring to migrate, while,
should they be sufiiciently high, they entirely stop theu. Where large
under-sluices are present, fish can pass up such when open; butup the
long narrow ones, as constructed in Madras, the strength of the current
renders this impossible. The under-sluices are here closed, except where
there is an excess of water, as during the monsoon months; and as the
Weirs have no fish-ways, not only is ascent towards the breeding-grounds
Intercepted, but fisherman are permitted to capture tho fish which are
detained here. Standing on those weirs, one can see the fish jumpivg
against the obstruction, which they vainly hope to surmount; some '
8trike against the piers of the bridge, others full into the cascades, de-
8cending over its summit; but to them the wall is an impassable ob-
stacle.

. The irrigation canals may be said to be streams obtained by divert-
Ing a large amount of water from a river into a new chaunel, and this,
Ofcourse, would be taken from above the weir; consequently, all fish
deﬂcemliug the river would be-diverted into the irrigation canal. If
these canals are constructed for navigation as well as for irrigation, the
ﬁsh‘ can pass along them; but if due to falls, they are unsuited to navi-
Eation, then the fisl can descend them, but are unable to reascend. They
en become vast fish-traps, wherein all the finuy inbabitants are de-
‘?lt;lt‘,(i)g‘ed whenever the eanals are run dry in order to exa.tmine 'their‘cou-
i ﬂfa-nd see what annnal repairs are ‘necessa,ry. Pas§1ug off on cither
to : ‘0 these canals are lateral irrigation chaunels, which are employed
ater the crops directly, and at each successive replenishment of
Vi(‘i:?l ‘dn.other s!lou,l of ﬁsl} passes to inevitable destruction. Unpro-
Weeks\‘i’lltlh grajmngs a%t their egtrange, and kgpt filled only on ulterm‘lte
DYOces’:l .the fish which euter }n\'axmbly p(.m'sh. ‘ Th'e same destructive
8 exists threnghout Iudia wherever irrigation 18 carried on.
o‘i?nt?e ye'u-rl,\.' rains cause inundations of thf: country by the over-
OGalit%th;“ the l‘l\'(’,l-‘s le.ld tanks, fish move about in ordel.‘ to find b:llltablo

o the(s or breedm‘g in, apd the small streams and t}wm outlets resem-

net-work of irrigation channels. Many species ascend thoem to

Spawn, but find at every turn appliances inveuted by man ready for
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their destruction. Persons may be watching to intercept them, engines
or traps may be fixed in their course; or, should any breeding fish suc-
ceed in effecting their ascent, means are taken to insnare them on their
return, while the fry are destroyed in enormous quantities—a proceeding
which has been declared not to be waste bDecause they are eaten.

Then there are tanks, some of which are, others are not, in connec-
tion with running water. Should they entirely dry up during the hot
months, only such fish as bury themselves in the mud will survive to
the next rainy season. As a rule, the owner of a tank, if it is employed
also for fish-culture, leaves onc portion (the deepest) in order to retain
sufficient water to keep the finny residents alive, while, if very hot,
boughs of trees or tatties are placed over this locality to mitigate the
heat. .

I shall now pass on to consider the fishes inhabiting the fresh water
of India, Burma, and Ceylon. They may be divided into (1) those which
enter from the sea for breeding or predaccous purposes, and (2) sucl
as, more or less, pass their lives without descending to the salt water.
The first c¢lass I do not propose giving any detailed description of, unless
casually remarking upon such when the breeding of fish or the fisheries
come under review.

Varieties of freshwater fish.-—An exhaustive account of ull the strictly
" freshwater forms would doubtless be interesting scientifically, buthardly
80 to the fisherman or general reader; consequently I shall restrict
myself to observing that the fisheries alluded to contain about 369 spe-
cies, appertaining to 87 genera.  Of the spiny-rayed, or Acanthoptery-
gian order, we have 19 genera, the mnembers of which are iost numerous
in the maritime districts and deltas of large rivers, while their numbers
decrease as we proceed further inland. Few ave of much economic
importance, if we except the common goby, spined-eels (Mastacembelide),
the snake-headed walking-fishes (Opliocephalide), and the labyrinthi-
form climbing-perch and its allies.*

'Of the sheat-fish, or scaleless siluroids, we have 26 genera. The mouths
of these forms are provided with sensitive feelers, which, serving as
organs of touch, assist them while secking their prey in turbid waters.
All that are of sufficient size are esteemed as food, although, owing t0
their propensity for consuming unsavory substances, their wholesowe:
ness appears, at times, to be questionable. The next 3 genera, gar-pike
(Belone), Cyprinodon, and Haplochilus, are of but little value, but the
35 genera of carps and loaches are of the greatest possible consequencé,
affording a large amount of food to the population of the country. Thé
remaining 4 genera, consisting of the curiously flattened Notopterus and
3 forms of eels, are of but little inercantile importance.

* These air-breathing fishes are of great ceonomic importance; thus, when poisonoud
ingredients are washed into rivers, on the fivst burst of the mousoon, the fishes dic,
unless they are direct air-breatliers, taking in atmospheric air direct, when they 81®
often able to exist until the poison has passed down stream.
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1.—REPRODUCTION OF FISH.

How the reproduction of these fishes is carried on becomes & most
necessary investigation, and in briefly cousidering such we might in-
quire into what migrations they undertake for this purpose? Whether
the parents are mmonogamous, polygamous, or arc annuals, dying after
the reproductive process has been accomplished 2 The time of year
when spawning oceurs?  Whether such is or is not deleterious to the
parent? The size of the eggs, their color, whether they float or sink,
are deposited in running or stagnant waters? If they are covered or
left umeovered in their nests?  If the male carries them abount or pro.
teets them?  Can their germination be retarded by artificial meaus or
natural ¢auses, as by the action of cold or their innnersion in mud?

Migration of spawning fish.—That anadromous forms, as the salmon or
shad of Burope, or the shad (Cluypea palasak) of India, migrate from the
Sea to the fresh waters to deposit their eggs in localities most suitable
for their reception is well known. If we examine into the migration of
Indian fishes for breeding puarposes in fresh waters, we find that such
takes place under three conditions, viz.: (1) Anadromous forms from the
5ea to the fresh waters, as already adverted to; (2) Such species as may
b“i considered pertainmg to the mountains, or else deposit their ovain tho
Ilvers of the hills; (3) Such as are restricted to the plains, but which
lllfe\vise undertake certain changes of locality at these periods. Of the
Migratory hill-fishes the various forms of large barbels (Burbus), termed
ma{zasecrs, furnish good examples. In the Himalayas they ascend the
main rivers, but turn into the side streams to breed, while on the less
elevateq Neilgherry Mountains, in the Madras Presidency, the same
}:3.?;011?&110]1 qccurs, but with this differcnce, that they deposit their

41n the main streams because such: are small, and perhaps due to
their never Leing replenished with snow-water. Oceasionally the fish
:;'ebiﬂo l:u'gq to aseend ‘these.u':lountai'n rivers,. \V‘hel'l they woul.d appear
suel Lt?d at t'hc bases of the hills. Whether it iy f'I‘Ol].l t.he offspring of

1t this genus has extended through the plains it is not my pur-
I:Sil;tto inquire in this place. VV?IGH the rivers cqmmcncc l)eing," in ﬁoqd,
ilcces; lﬁ(: able to ascend .to feeding-grounds which were previously in-
strenn, )]c to t-.hem’. 1-1.:wzn g spawned, t?m_y _keep dyol?p}ng‘. gently down
ovy w},)( uring which time the amouut of \\.'zl_ter is dnnnus'lnug; thus th.e
Dm-é . e‘n }m-tched, are comp'letely gut off from the loc&hrt‘y wl_xere their
ore lr:, 1?8.1(10, precluding thf:lr making ameal ot" them. The tr)f, there-
t‘uc}: tox-v-b the heads of the x'}vel's to'themselves in perfecp security, and
Dools ‘,vlhe:lt becowmes trans%ormc(l. into a small ‘st-rezun intersected by
80@11(1’ - t(ilm they (5211.1 remain u.nt-xl th(? next ral.u enables them‘to de-
lnd\v Oheas e la}'ger rivers. Of the mlgx‘-at.ory fishes of the p_lmns we
Wl oo ve many forms (.)f carp, :.md tln's is more particularly observ-
I’GI‘ceiv@ae' 1mpa,ssabl.e weirs exist in Indian rivers; here they may be
In attempting to jump over the obstruction, and so common
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is this phenomenon that the natives of India hang baskets, cloths, even
pative cots turned upside down, or anything equally suitable, over the
gides of the piers, and into these the fish fall.

Monogamous and polygamous flsh.—In Asiatic waters we have monog-
amous and polygamous forms and other phenomena as to breeding,
which deserve attention. The walking, or snake-headed fishes (Ophio-
cephalide) of India, and other amphibious genera, are perhaps the best
kpown of monogamous fishes; some of them reside in ponds, others
prefer rivers, where they take up their residence in deserted holes
which they find in the banks. Tbe pond species delight in lying at
the grassy margins, where the water is not deep enough to cover them,
and here they are able to respire atmospherie air direct. The striped
walking-fish constructs a nest with its tail among the vegetation, and
bites off the ends of the waterweeds; here the ova are deposited, the
male keeping guard; but should he be killed or captured, the vacant

_post is filled by his partner. The hissar, Callichthys, of South America,
is likewise monogamous, constructing nests, which it also defends.
The majority of fishes unquestionably are polygamous, as has been
repeatedly observed, and, perhaps, as distinctly among the salmon as
any other form in a wild state, and likewise in sticklebacks resident in
aquaria; while, doubtless, fishes which migate in shoals for breediug
purposes, as the mackerel, herring, or some forms of carp, are all po:
lygamous.

Time of spawning.—The time of the year at which spawning is cffected
varies in accordance with the locality and the family of fish. This
again appears to be further susceptible of modifications in accordance
with the temperature of the water, and many other local causes, while
there are some fishes which breed only once a year, others more fre-
quently. I must here premise that some fishes do not appear to feed
during the season of depositing their spawn, as the salmon, the shad,
and the siluroid Ariine. InIndia an anadromous shad, termed «Pulla”
in the Indus, ¢ Ulum” by the Tamils, “Sable-fish” by the Madrasees,
« Palasah” by the Telingis, ¢ Hilsa” or ¢Ilisha” in Bengal, “ Nga-tha-
louk” by the Burmese, breeds in rivers as already deseribed. In Sind
they ascend the Indusin February {o spawn, descending in September.
In the Cauvery, in Madras, they pass up when the first burst of the Jun®
monsoon fills the river, and they continue doing so for the succeeding
four montps. In the Krishna, which has a far greater velocity, but, sim-
ilarly to the Cauvery, is filled in June, they defer their ascent until
September, but it is not until the end of the month or commencement
of October, when the river is subsiding and its velocity decreasing, that
the majority arrive; whereas in the neighboring river, the Godavari
in which the current is less rapid, these fish ascend earlier to spawns
being most numerous from July to September. In the Hooghly they
continue ascending throughout the June wonsoon, and many are found
still in roe in September. The main bodies of these fish ascend the






