NOTES.

Indian fish and fisheries literature has many references to the larger carp, such as Mahseer,
Catla, Rohu and Naini (Mrigal), as breeding only in rivers and streams during the monsoon
floods. The smaller species, Barbus sarana, B. sophore, etc., breed freely in small tanks. The
observed facts relating to the breeding of the larger carp confirm the general assumption. In
Bengal, Orissa, and parts of the U.P., and possibly also elsewhere an indigenous method of
pisciculture, presumably copied originally from the Chinese, is practised. The method consists
of netting the spawn and fry along the margins of the larger rivers during the high fioods of
the south-west monsoon and transferring them to tanks for growth. Such spawn and fry
apparently are not available to any extent in the stationary waters of isolated tanks and jheels,
nor even in those which are connected with rivers and receive flood water overflowing the
river banks. Many experiments in the fish farms of the Madras Fisheries Dept. have shown
that the larger carp do not breed in breeding ponds suitable for other species. The only recorded
exception to this rule is the breeding of these carp in certain tanks and reservoirs formed by the
bunding of rivers and streams observed both in Bengal and in Madras. This however does not
necessarily invalidate the general conclusion of all observers that the larger carp breed only
in rivers and streams. A bund or dam being an artificial obstruction, while it prevents the
usual free flow of water, does not necessarily cancel all riverine conditions, as there is usually
still a stream of flood water along the obstructed stream or river in which the fish will obtain
the optimum conditions for breeding. The one exception to this rule of which I am aware is
the breeding of the Mahseer [Barbus (Tor) putitora] in the Kumaon Lakes, several of which
are catchment basins without any streams flowing into them. The rain-water falling on the steep
slopes of the hills surrounding the lakes is stored in the lakes, and one of these, the Panna Lake
in Sat Tal, which has been spetially studied, has neither intakes nor outlets. Yet in this lake
Mahseer have been breeding freely for several years.

A good deal of research and controlled experiment is still needed to ascertain the exact
factors influencing the breeding of Indian carp. The réle of oxygen, pH, and possibly even
minerals in solution and suspension in flood water has to be studied.

Physical causes such as specific gravity, velocity of the current, etc. and obscure physio-
logical and bionomical agencies, not excluding instinet and racial memory may induce certain
species to breed only in rivers. Different kinds of fish eggs develop and hatch under different
physical conditions. Though to all appearance they may be similar some need a gentle
current, others need fairly violent movements caused by rapid ocurrents. Some need clear
water while others hatch in muddy water.

Yet more complicated are physiological and bionomical factors, which cause fish to breed
in specific waters. - The chemical and physical properties of flood water immediately after the
first rains may have a physiological effect on fish, while instinct may have a vital rdle to play,
as in the Salmonidae. The larger riverine carp may prefer to breed in flood water and in rapid
current to provide an easy mode of dispersal.

Until all these aspects of the problem have been fully investigated, the factors influencing
the spawning of Indian carp cannot be ascertained with certainty.

B. SunpaBA Ras.

With the recent revival of interest in fishery development in India, the subject under
discussion assumes great importance, since fish culture here, which is mostly the stocking of
our waters with various kinds of carps, cannot be a success without this knowledge.
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In Baroda fishery work is slow more because of sentiment which has to be respected and
stocking is confined to a few tanks, though experiments are carried on in aquaria and the field.
Of the fish utilised for stocking and study are besides a few species of Labeo and Barbus, Rasbora
buchanani, Nuria danrica, Cirrhina mrigale and Catla catla. Gold fish and Barbels are kept
in the aquarium.

The chief factor is seen to be the flood which naturally depends on the rain and its timely
appearance, our carps breeding only once a year during the rains. The other factors are tem-
perature and environmental factors like density, turbidity, etc. of the water,

Gonads are fully developed in May as fully ripe individuals occur in May and June. Fish
examined in June and later, particularly those individuals caught indulging in ‘sexual play’
suggest internal changes due perhaps as has been suggested to ‘endocrine secretion’. :

S. T. MosSES.

Spawning is the consequence of a temporary harmony between the fishes concerned and the
conditions of the environment in which they live.
Scientific observation directed toward discovering all there is to be known about the factors
that determine spawning must be of two kinds:—
(2) Quantitative observation.
(b) Qualitative observation.

(a) Quantitative observation.

Under this will come measurable causes or factors such as (1) the physical characteristics
of the water, namely, temperature, specific gravity, velocity of the current, turbidity and the
kind of matter in suspension; (2) the chemical properties of the water, namely, the minerals in
solution, pH, oxygen content, etc.

(b) Qualitative observation.

Even more important than the measurable causes are the causes which are immeasurable,
being of a qualitative nature. Can any scientist with weighing scales, measuring rod, test-
tube and microscope tell precisely what cohesion between the sexes is ?

Under the qualitative factors may be mentioned (1) Sympathetic action, (2) Association
of ideas and suggestive surroundings which stimulate memories and instincts, (3) Various
impulses innate in the fish awakened by smell, sound, etc.

All these factors have a cumulative effect on the physiology of the carp.

But the indispensable factor seems to be the monsoon floods from the hills, from the hills
underlined (not merely from the plains). The floods from the hills have special physical,
chemical and, above all, electro-magnetic properties ; they have also a peculiar smell or fragrance.
Floods from the plains sometimes fail to stimulate sexual activity leading to spawning. But
fv‘\rit,:f the floods from the hills spawning is sure and certain. That, as far as I know, is the deciding

actor.

D. D. DasEN.

After fishing and catching many Mahseer in the Teesta and Great Rungneet over a good
many years, I have come to the conclusion that Putitora Mahseer needs a water temperature
of about 72 to 74 degrees before they spawn.

I have caught Mahseer in the early part of the usual hill fishing season—March—and never
find them in spawn at that time. Fish are fished for at the junction of a tributary river with
the Teesta or Great Rungneet. In the month of March there is little variation in water tempera-
ture between the Teesta and tributary rivers. The Teesta during the spring generally registers
about 684 degrees at the banks and is probably colder in the centre. In April and May tributaries
like Gielle Khola rise as high as 78 degrees. It will be found that nearly all the fish caught under
these conditions are in spawn. Some tributaries like the Ramarn heat up very much more
slowly due to its forest clad banks, and run fairly cool up to the end of May. This river flows
into the Great Rungneet which runs cold like the Teesta due to melting snow in the upper
reaches. On 24th May, 1935, I caught 50, 31, 27 and 22 Ib. Mahseer at this junction none of
which were in spawn. On 2nd June the same year a 23 Ib. was slightly in spawn and on 20th
June a 25 1b. in full spawn. Water by June had warmed up considerably. In October as the
tributary waters begin to get colder the same thing happens, fish are caught without spawn
due to the tributary rivers getting colder on account of the cold weather at higher elevations.
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On 15th October, 1939, at Ryang I took 21, 10 and 9 Ib. Mahseer none of which were in spawn,
and again on 14th October, 1943, 25, 21 and 20 were caught at the same place none of them
in spawn. The same data can be given for other rivers at that time of year. When the
tributary river temperatures come down to the same temperature as the Teesta no fish are
taken, and it can be presumed that Mahseer have little interest or even knowledge that a
tributary river exists.

My conclusion is that Mahseer only congregate at river junctions in order to become pregnant
by the warmer water and not for feeding purposes as is commonly believed. Another observa-
tion to back up this point is that fish lying up at a tributary junction always lie with the smaller
ones in front nearest the junction, while the larger ones lie further down stream. If it was a
t{nagter of feeding surely the larger ones would nose their way up to get the first choice of the
eeding.

W. K. LANGDALE SMITH.

FACTORS INFLUENCING THE SPAWNING OF INDIAN CARPS.

For the spawning of Indian Carps, such as Labeo rohita (Ham.), Cirrhina mrigale (Ham ),
etc., increase in the oxygen content of water is essential. Under natural conditions, this
increase of oxygen is possible only after heavy monsoon showers. The rapid flow of water or
rain is not essential during the actual breeding operations but is necessary to induce spawning
in so far as it helps to increase the oxygen tension of water. Once excited, the fish seek any
available shallow and spacious submerged areas for the selection of mates and nuptial play.

Shallow and spacious area is necessary not only for sexual sport, but also for embryonic
and larval development and for the safety of the young against enemies abounding in perennial
waters.

The continued sexual sport stimulates the anterior pituitary body and the hormones
secreted therefrom result in accelerating ovulation and ultimate spawning.

S. R. MAZUMDAR.

Carps, such as Labeo roksta (Hamilton), Labeo gonius (Hamilton), Cirrhina mrigala
(Hamilton) and Barbus (Puntius) sarana (Hamilton), were observed often to breed in the Budha
Nala at Ludhiana, Punjab. The fish become sexually mature in May and June but breed only
during the monsoons. They were found to show little concern even if predaceous fishes in-
dulged in sexual play in their vicinity. Carps generally avoid running water and migrate to
extensive and shallow grassy inundated fields for breeding purposes. This procedure probably
ensures protection against many odds. The following appear to me to be the main factors
responsible for spawning :—

(1) Flood.—This is probably the most important factor as without it Indian Carps have
not been known to breed. Flood ensures extensive, shallow spawning grounds.

(2) Spawning grounds.—Carps do not breed in water with strong current and so unless
they have access to suitable breeding grounds, they will refuse to lay eggs. The
shallow and sloping banks of streams and their tributaries are thus necessary for
the spawning of carps.

(3) Temperature.—Fish were seen shedding their ova when the water temperature
ranged between 78°F. and 88°F. Above and below this range, they did not show
any sexual activities. The rise and fall of temperature during the day depends
mostly upon the intensity of the sun and it was noticed that sunlight was res-
ponsible for inducing the spawners to retire from the spawning grounds. It
was observed that the best time for spawning was night time or the cloudy day.

It was also observed that at the time of breeding the temperature of the atmosphere and

the water did not differ widely.
Nazir AEMAD.



