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REPORT OF THE COMMITTEE ON FISHERIES IN
MADRAS—1929.

INTRODUCTION.

The Government of Madras in G.O. Mis. No. 1038, Development,
dated 20th June 1928, constituted a Committee to consider the
aims of the Fisheries Department, to review the progress so far
made and to make recommendations for its future.

The Committee consisted of the following:-—

Chairman.

1. M.R.Ry. Rao Bahadur Sir K. Venkata Reddi Nayudu
Garu, Kt.
Members.

2. M.R.Ry. Diwan Bahadur Kumaraswami Reddi Avargal,

B.A., B.L., M.L.C.
3. Dr. F. H. Gravely, Superintendent, Government Museum.

4. Khan Bahadur S. K. Abdul Razack Sahib Bahadur,
M.L.C.

5. M.R.Ry. S. Arpudaswami Udayar Avargal, m.r.c.

6. M.R.Ry. P. V. Manicka Nayakar Avargal, n.r., Retired
Superintending Engineer. o .

7. R. g Nayudu:: Esq?lire, Bar.-at-Law, Municipal Chair-

man, Madura. )
8. A. McG. C. Tampoe, Esquire, 1.C.8., Mm.1.c.

The Chairman, Sir K. V., Reddi, having been appointed Member
of the T.eague of Nations, left Madras for Kurope on 30th July
1928, and eeturned towards the end of November 1928.' Subse-
quently, he was appointed Agent to the Governor-General in South
Africa. He therefore resigned his Chairmanship and M.R.Ry.
Diwan Bahadur Kumaraswami Reddi Avargal was appointe:
Chairman.

Dr. B. Sundara Raj, Director of Fisheries, having been granted
leave out of India for eight months from 2nd July 192_8, was co-
opted as member for about a month to assist the Committee in its
enquiries on the West Coast.

2. The following were the terms of reference:—

(1) to examine the objects with which the department was

inaugurated ; o .
(2) to review -the progress made in its several sections and

the lines of development of the department and to make recom-
mendations;
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(3) in particular, and without prejudice to the enquiry under

the foregoing general heads

(¢) to examine and report on the work of the Fisheries
Cannery at Chaliyam; and make recommendations for its future
work it it is considered necessary to retain it;

(12) to review the work of the Tanur Station and the pro-
blems for the solution of which it needs to be retained in the
future;

(477) to examine the policy and programme of scientific
research and suggest recommendations for the efficient conduct of
research devoted to the attainment of practical ends®

({¢) to examine the progress of education among the fisher-
men community since the department took over the control of thig
education and report whether, without impairing the efficiency of
the special tvpe of education needed for the community, its control
may be transferred to the Educational Department;

(¢) similarly, to examine the progress and results of the
working of the co-operative movement amongst the'connnunity and
suggest measures for hetter organization of the movement so as to
secure its full advantages to the community ; should responsibility
for the spread of the movement rest with the Fisheries Department
or could it be entrusted to the Co-operative Department?

(v7) to examine the need for the several vessels (including
boats) in the possession of the department and suggest whether any
cconomy could be effected either by reducing their number or by
reducing the expenditure on their maintenance;

(¥17) to examine the policy in regard to Inland Pisciculture
and make recommendations as to the future plan of operations for
the improvement of inland fisheries with reference to the efficacy
of stocking operations hitherto conducted ;

(viii) to examine the present organization and working of”

the fish-curing yards and make recommendations for cheapening
the cost 8f maintaining the yards and devising a more efficient
method of supply of salt with a view to effecting a reduction iy
the issue price of salt to the curers;

(¢x) to examine the operations connected with pearl and
chank fisheries and suggest measures for their economical work-
ing—is 1t possible to use mechanical appli:zln(resm(lre(]g'in,r_t for
instance—to collect oysters dispensing with the method of
now adopted?

(7) to examine the working of
help of the newly purchased trawler
usefulness;

(1) to examine the oreanization of staff
grades and make recommendations, if any,

diving

deep-sea fishing with the
and report on its efficacy and

in the various

as to its revision.
3. A questionnaire was issued on 22nd TJune 19928 to leading
official and non-official gentlemen interested in fisheries or aotu‘tll;’

engaged in the fishing industry. The questionnaijre i3 printed in

-
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Appendix 1. Their written evidence was ﬁr:st scruti;%ized and
the gehtlemeu required to give 01’}11 evule{lce before fhg Committee
were subsequently selected. A list of witnesses examined by the
Committee 1s printed in Appendix II. The (Joml_mtt'ee commenced
its sittings at Madras on 9th July 1928, Besides Madras, the
Committee examined witnesses at Calicut, Ongole, Cocanada,
Vizagapatam and Mandapam. They also visited the following
Institutions, sites, etc.:—
The Fisheries Training Institute at Calicut.
The Fisheries Station and the Public Fish-curing Yard at
Tanur. .
The Research Laboratory at West Hill.
The Fish Caunnery and the IFisheries School at Chaliyam.
The Tisheries Office and Fish-curing Yards, the sites fpr an
Aquarium and a Fisheries Training Institute at Vizaga-
patam. ‘
The Research Laboratory at Krusadai Island, Pamban, and
the proposed site for the Aquarium at Rameswaram.
_ The Trawler Lady Goschen. '
The Committee took every opportunity to.acquaint themselves with
the social and economic condition ot the fishermen and general
state of the fishing industry on the Kast and West Coasts.

4. In the report that ensues, all the lmint.s of ]‘(%ff-}l'(’,ll(‘e hu\'.o
been carefully considered by the Committee in the .hgl‘lt of evi-
dence, both written and oral, submitted to it ;uu.l its inspection
of the Iishery institutions and condition of the industry in the
Presidency.

CHAPTER 1.
AIMS AND HISTORY OF THE DEPARTMENT.

SECTION I.—ORIGIN AND AIMS OF THE FISHERIES
. DEPARTMENT.

5. Fromt before 1870 onwards, Mr. H. S. Thomas, a Madras
Civilian, and Dr. Day of the Madras Medi(-:al Service, subse--
quently Inspector-General of Fisheries in India, had u}'ged the
importance of developing the ﬁshery resources of Indla as an
important source of food-supply. Sir ¥. A. Nicholson in an official
note of 1899 on the desirability of developing the Agricultural
Department, proposed that a Bureau of Fisheries should be estah-
lished as an important branch of that Department. On 19th
January 1905, he submitted general proposals for the development
of the fisheries of the Presidency and Governmeunt in May 1905,
deputed Sir. F. A. Nicholson for a period of two vears to investi-
gate the fishery industry in the Madras Presidency and study the
fishing methods and practice in Europe.

6. Sir F. A. Nicholson visited fishing villages on the East and
West Coasts and made a tour of ten weeks in Japan in 1906 and a
further tour in Europe, America and Japan in 1907. In his
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teports he brought together a large fund of information on the
economic and industrial sides of the industry, prevalent fishing and
curing methods, apparatus, customs, the relation of lahour te
capital, of fishermen to curers and of curers to the trade, the fish-
curing yards, etc., the progress of fishery work and its development
especially by Government institutions in Japan and the West.

7. In April 1907, the Government accepted Sir ¥, A. Nichol-
son’s proposals for the initiation of a small Bureau of Ifisheries
for Madras for the following reasons:—

(1) every civilised country possessed a Iishery Department;

2) the fishing industry is of third importance in the
country ;

(3) the primitive and ineflicient condition of the fishing
induestry in  Madras without capital, initiative or knowledge
rendered special attention of Government all the more necessary ;
and sanctioned the following permanent staff: —

¢
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wanting in India. In addition to himself as Honorary Director,

- Siv F. A. Nicholson found that two Kuropean Assistants, one

for Marine and one for Inland fresh water were needed. These,
he decided, must be fishery experts who will deal with and super-
vise the details of work, will conduct the necessary enquirles,
will translate into definite methods and experiments the policy
and lines of action sanctioned by the Direcetor. Kuropean experts
were therefore selected and appointed, Mr. H. C. Wilson in 1937
for inland fisheries and Mr. James Hornell in 1908 for marine
fisheries. The work of the department as it developed subse-
quently in various directions is reviewed below under appropriate
heads.

SECTION II.—MARINE FISHERIES.

The first suggestion for improving the indigenous fishing boats Mudras
. ) . SECIINE N ick Ni y . Figheries,
and gear is contained in paragraph 188 of Sir Frederick Nicholson’s gy No. 11,

note on ‘‘ Fisheries in Japan.” Here he stated ‘it will be the para. 188,

1 Honorary Director.
Assistant on Rs. 175—5—200.
Sub-Assistants on Rs. 30—5—735 each.

Clerk and Typist on Rs. 30.
Clerks on Rs. 20 each.
Peons on Rs. 8 each.

e el 4™

8. The immediate work of the Bureau was to be—

(@) experiments at a marine experimental station on capture
atd preservation of fish and the development of by-industries
and an inland hatehery for carp which he proposed to establish;

(b) to make tours of observations and enquiry along the Coast
and Inland;

(¢) to compile all the information gathered; and

(d) to attend to the clerical and account work counected with
(a), (b) and (c).
9. On 28th February 1907, Sir ¥. A. Nicholson proposed—
(1) the establishment of an experimental sea fisheiies station
at Tellicherry on the West Coast;
(3) the acquisition of ponds in Madras for carp culture by
his assistant, Mr. V. V. Ramanan; and
(3) the deputation of three students to Japan for training in
catching, curing and pisciculture, to provide the expert :taﬁ
required at the sea fisheries station and at the carp hatchery.-
Government in April 1907, approved of his proposals (1) and (2)
and vetoed (3) as the students in the short time at their disposal
would be unable to obtain sufficient knowledge of the Ja ;gn‘*
language to enable them to profit by the instruction siven L Pe.be
posals (1) and (2), the station at Tellicherry and the %ar .01 1t1(-)-
experiment at Madras, also did not materialize. At thI;s sltalgl'tae
otz o e fom e il plan of gradually g
involve highly technical operati s which fanciculture as they
g perations for which facilities were entirely

earliest business of the station (Fishery experimental station which
he then proposed to establish at Ennur) to build or cause to be
built on its designs, small (5 to 10-ton) sea-going fishing boats
(sailers) suitable to local requirements within the means of many
local fishermen, safe, roomy and comfortable enough to shelter a
crew for u week or more, and to house their catches in saltholds
or in wells or in live chests. For, the future of the trade is with
the catching; and while it is true that, in the absence of an orga-
nized fresh fish trade, larger catches will have to be marketed as
cured fish, yet the development of the whole industry, and with it
the food and manure-supply of the country, rests with the improve-
ment in the catching and storing power of the boats, in their
ability to stay out at sea, to seek out and follow up the shoals, to
exploit #he deeper waters and to trawl over the shallower ones, to
operate fleets of drift nets and miles of long lines, and to keep their
catches in such condition, whether in wells or salt holds, as shall
make them marketable goods even weeks after capture. In Japan,
the improvement of boats for deep-sea and distant fishing is o
constant anxiety and subject of experiment, and our experimental
station should take the lead in demonstrating the best build and
rig, and the cost; measures for assisting fishermen—if necessary—
to build such boats can follow on the demonstration.”’

In 1908, he reported as follows:—‘ Except possibly for one y.qras
experimental trawler drifter (and inspection and research boat) I Fisheries,

hope to work from the bottom, by very gradually improving local

and indigenous boats and methods. In the matter of catching, it praqyag
1s a question for discussion whether Government will plunge Fisheries,

direct into large enterprise, such as that of fitting out a trawler-
drifter for a quantitative exploration of the waters outside of
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Madras and for the introduction at once of the most modern

methods in view to assist private enterprise to undertake such

Ineasures.”’

“On the one hand, we know nothing of the possible produc-
tivity of those waters, nor is it probable, at present, that private
enterprise will risk capital in o commercial venture upon modern
lines without some idea of the chances of success. On the other
hand, 1s it not belter not to attempt too much or take too large
strides at first? Will it not be well to work slowly upwards through
the small sailing boat and indigenous fishermen by steady evolu-
tion rather than to attempt or even suggest a revolution in fishery
methods by even the expernunental introduction of the latest
Western apparatus? . . . In Madras we have a vast existing
indurtry worked for centuries in the most primitive fashion by a
large population of ignorant, but industrious men, and we cannot
ignore them and their interest, welfare and industrial conditions;
we cannot julnp at once from the catamaran to the steam trawler.”

“ My own idea of Madras needs and methods 15, that we do not
at present need or want steam, suve for particular cases; that to
Jump from the catamaran to the stewmer is impossible and unwise
1f possible, and that our true method is to proceed by the ordinary
and historical process of slow development.™ -« I proceed
to indicate the probable lines of immediate policy and of immwe-
diate practical action, expecially at the experimental station, Ly
showing-—(1) that steam is a recent Western development

necessitated . . . by . . . u strong effective demand, high
prices, and elaborate organization, a wealthy distributing trade,
rapid communications . . . ete. (R) that even in the West

the sailer holds its own, where fishing grounds are comparatively
near at hand, and coal comparatively dear; (3) that in Madras
Presidency waters the condition demanding or permitting steam
for actual catching do not in general exist, and that sailers will 11
the need; steam or power boats in catching are only néeded for
special purposes, such as the supply of high-priced goods and,
possibly, fish for canning ; (4) that improved sailers to supplement
the present fishing boats are, however, an essential in the develop-

ment of Madras Visheries, . . .; (5) that larger boats would
readily exploit the fishing grounds (within 100 fathoms), seeing
that these grounds lie alongside . . ., in g comparatively

narrow belt . | less than 20 miles on the East Coast and
less than 40 miles on the West (oust, i (6) that the
swift carrier is, if not an essential, a most powerful instrument
in the production and placing on the market of sound edible rrood];
at moderate price.”’ °©

In 1907 two cruises in search of trawling grounds
taken by Messrs. Hornell and Cribb when in th
Ceylon Pearl Fishery Company with the co

were under-
e employ of the
mpany’s trawler
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Violet, in the course of which an extensive trawling ground of

‘five thousand square miles opposite to Cape Comorin and other

smaller banks adjoining Tanjore Coast were discovered.

In 1908, the Ennur Experimental Station was opened with a
view inter alia to experiment with large boats and powerful nets
in catching fish. No experiments were however done at Ennur.
The experiments were transferred to Cannanore. Two boats, cne
a sailing vessel, Sutherlund (named after the Chairman of the
Scottish Board by whose courtesy it was designed) of 12 tons and
the other a 15 h.p. motor vessel Twurbinella of 25 tons built of
Arklew design, were constructed and fishing experiments beyond
the usual range of the local boats were conducted till 1910-11.
The Sutherlund, though it caught a much larger quantity of fish
than local vessels, was found too slow for the light winds of the
Yast Coast.  The experiments showed that these boats were too
hig for small work, but not big enough for large work. Moreover
it was found impossible to obtain a crew, which, on their own
initiative and without expert supervision, would work and modify
tlieir methods as occasion required, in unknown and hitherto untried
conditions in purely experimental work, necessarily somewhat diff-
erent from their own.

European aster-fisherman.—Hence it was proposed, and
Government sanctioned the proposal, to obtain a practical instruc-
tor from the Kast of Scotland who would experiment mainly in
drift nets and line fishing and in the exploitation of coastal
fisheries in areas hitherto untouched, yet probably well within
the 100-fathom limit. In 1912-14 no advance was made. In
1914 two excellent men were selected for appointment as Master-
fisherman and Mate, hut the outhreak of War cut short the nego- -
tiations, as both men were trained mine sweepers and were taken
by the Admiralty. The motor hoat Twrbinella was required at
Tuticorin for use as a survey and dredging hoat in connexion with
pearl and chank fisheries and was sent there. She conducted a
few fishing experiments at Tuticorin and attracted attention by
the unusual catching powers of her nets (set of nets obtained from
England). These mnets, though small and insufficient, caught a
fair quantity of ““seer.”” The local fishermen at Tuticorin bor-
rowed these mnets on a quarter share basis, hut owing to the
smallness of their boats were not able to use them effectively.

Simultaneously with the construction of the aforesaid two
hoats, chartered Ratnagiri sailing boats from the Bombay Presi-
dency were also emploved. These are simple drifters of from 6 to 8
tons and fished in waters from 8 to 12 fathoms outside the usual
limits of Malabar canoes. They brought in large quantities of
medium seer, small seer (rarian), pomfret, dovab (valar), small
sharks, ete. 1,500 1h. for one night’s work was the largest catch,
These hoats enabled Sir Frederick Nicholson to ascertain—(1) the
character of the fish available jn the ahove zone; (2) the ability of
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existing boats to catch such fish with the existing appliances; (3)
the quantities, value and profits of catches of such boats; (4) the
possibility of keeping fish fresh till they reach the shore. The quan-
tities captured were as follows: —* In 48 nights of the two months—
they did not fish when the moon is near the full—the two hoats
caught and delivered abhout 38,000 Ib. of fish, by far the larger
part being prime; this excludes fish taken by the crews for food
and fish rejected as tainted: one boat moreover only fished for 38
nights. Ience each boat caught on an average at the rate of ten
tons for the two months: the value, as paid by a local fish-curer
and costinued by me, was about Rs. 1,600 or Rs. 800 per boat
with six men, plus the fish used as food, etc. No hire was paid
for the boats, but I agreed to take and they to give their catches
at tle settled rates which were some 20 to 25 per cent below heach
rates.”’

Sir Trederick Nicholson concluded that Ratnagiri boats were,
for West Coast waters and weather, well adapted for deep-sea
lishing all through the fishing season. They were cheap, good
sailers and managed a large fleet of drift nets; those on trial had
however insufficient room for gutting operations still less for stor-
ing, so that thev could not keep the sea for several davs; the
larger ones which stay out for a week should suit better and would
suhsequently be tried. TUntil motor boats are introduced, these
larger Ratnagiri boats should serve fishing purposes especially
with a motor carrier.

In 1914 the Assistant Director was deputed to Ratnagiri
(Bombay Presidency) to persuade the fishermen to come to South

" Malabar with their drifters (Machuwas) with a view to demon-

strate to the local fishermen their efficiency but without success.
The Ratnagiri deep-sea boats refused to be hired owing to the
improved fishery conditions in Bombay. Pending the introduction
of the motor boats and an European Master-fisherman, the Govern-
ment sanctioned in 1915-16, the purchase of two Ratnagiri hoats
with nets for experiments at a cost not exceeding Rs. 2,000 for
use with Malabar trained crew (1) to explore to some extent the
deeper waters up to the 100-fathom limit; (2) to obtain a supply
of la.rger sorts of fish for the cannery and curing vards; (3) to pa.y
special attention to the whereabouts of shoal fish (sardine
mackerel, etc.) when not found in shoal; (4) to experiment in th(;
hetter treatment, temporary preservation, ete., of fish on board :
(5) to engage in other miscellaneous duties, such as those oi;
carriers.  From  1916-—20 the experiments with  Ratnaeir

Machwieas continued with varving success. The experiment had
X pe :

ho . .
wever to he abandoned finally in 1922, as in the case of the

Sutherland previouslv, hecause the erew did not work properly
and secured only very poor catehes of fish, P

. catching
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One more experiment at introducing well-known and effective

" implements from one locality to another was made. From 1917

to 1921 experiments were tried to demonstrate the possibility of
using the bigger Malabar canoes and nets on the East Coast, at
Madras and Negapatam. The superiority of the Malabar canoes

-and nets over the fishing craft (catamarans) of the East Coast

was at best doubtful, and owing to the innate conservatism of the
East Coast fishermen they refused to adopt these methods except
on conditions which could not be accepted. These experiments
were finally abandoned.

A Tisurries INspEcTION BoaT.

From the very beginning (1908) Sir Frederick Nicholson con-
sidered ‘‘ the provision of a boat for inspection, experiment, and
research necessary *’ and stated ‘“if we are to learn anything
about deep-sea conditions and the habits of fish, especially migra-
tory, and be able, therefore, to indicate probable developments in
an inspection boat is necessary to live on the
sea at shoaling time, and to ascertain the existence, movements,
ete., of shoals, so as to direct and stimulate deep-sea work

. . . Again, a boat is wanted for experimental trawling and
dredging; the question whether trawling can possibly pay

. is absolutely unanswerable at present, and trials round
the Coast are essential; it is far easier, especially for experimental
purposes, to do this with a power boat than with a sailer . . .
Again, it is necessary to ascertain the productive capacity of the
sea outside the 100-fathom limits and the possibility of remune-
rative drift net fishing; a vast number of our fishes are surface
or mid-water swimmers, especially shoalers, and for catching this
with drift or purse nets, the depth of the sea is, of course, imma-
terial, ¢f the fish are there. Similarly, we want to know some-
thing of tke fish food (plankton) capacity of our waters and this
can only be tested at sea Finally, the inspection boat is
required for experimental use as a carrier I shall there-
fore eventually have to propose a power boat as a necessary part
of our equipment J?

“ The Margarita (the pearl fishery inspection steamer) is not
a very satisfactory paddle hoat, is hardly suitable ”’ (for trawling
and drifting experiment) ‘“ and seldom available just when
required Eventually, therefore, I hope, that Govern-
ment will provide a . . . boat fitted with auxiliary
power and with all the necessary appliances for experimental
fishing and the preserving of fish, such as trawls and other nets,
dl:edgeg, fishhold, ice-room, net and warp rooms and usual mecha-
nical aids to hauling heavy nets and lines, together with accom-
modation for the experimenter or observer I enquired
of many firms in Great Britain on my recent visit and also

2
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consulted the Irish and Scottish Official authorities and if Govern-
ment choose to incur the expense, a very useful full-rigged boat
with a ““Dan’’ or other kerosene engine as auxiliary, and suitable
ffg all fishery work, could be obtained fully fitted for about
£2,000. '

~ The purchase of an inspection hoat was deferred and the
Margarita was utilized for inspection and experimental trawling
during the year. In 1908 Mr. Hornell conducted a preliminm:
trawling cruise along the Malabar Coast and the Laccadive Islands
with 8.8, Margarita.  His conclusions were that stream trawling
would not be remunerative within the 30-fathom line, where ch
bottom consists of mud. But a zone roughly 25 miles wide, of
grey sand beyond this line which extends from Cochin to Coonda-
poqu may prove profitable. The Margarita was too small and
feeblez a hoat and otherwise quite unsuitable for experimental
trawling and inspection and concluded that a trial with a better
equipped vessel should be made. S.S. Margarita was sold in 1909
for Rs. 12,000 and enquiries were made for the construction of a
new inspection schooner of the best class suitable for all classes of
Indian fishery work to take the place of the Margarita. Orders
were finally placed with Messrs. Burn & Co., Calcutta, in 1912‘
The schooner Lady Nicholson with the following specifications was
supplied by them in October 1913:— h

Tonnage ... 150 tons,
Speed ... 814 knots,
Indicated horsc-power . 75t0 95 BHP
Length o 107 feet.
B\readth .. 24

Draft, ll&([;tl'ward 8 ,,,,
Oil fuel consumption 11'06 ’éallnns

Cost . Rs. 99,731,
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Honorary Director agreed with Goverument that a better and more

powertul steain vessel with proper gear and more accommodation
than, originally asked for by him in 1908 was necessary to carry
out the researches of the department. The vessel was intended
for the exploration of trawl banks and for trial fishing with drift
nets and long lines for surface or midwater fish. It was pointed
out that the trawling experiments so far done by the Ceylon
trawlers were very brief and superficial. A prolonged investiga-
tion and a hundred times as much work was probably necessary
before any conclusions could be drawn with certainty upon our
potential deep-sea fisheries. The mere capture of fish was only
one point for emquiry among many others including the important
ones of preserving the catches, bringing them to port and the vital
one of the markei, prices and profits obtainable. IFor the preser-
vation of fish, a refrigerating plant and holds were required. °All
these questions he stated could only be settled by thorough and
skilled experiments under proper superintendence by an experi-
enced and expert staff for which the specially fitted boat was
necessary. He conceded that it was unlikely that the Indian fish-
ing industry would jump at a bound from the catamaran or canoe
to the steam trawler and that the value of catches in the present
state of the industry and market might not recoup the investment
on o large boat of this description. It was suggested that the boat
was not to serve as a model or example for commercial work, but
was solelv intended and is a necessity to enable the department
to make the researches upon which future marine fishery develop-
ments may be founded. The knowledge required was what the
fishable contents of the whole of our seas or at every season and
at various depths not merely up to, but beyond 100-fathoms and
these facts can only be ascertained by means of—(1) a powerful
steamer properly equipped with every class of fishing and exploring
gear (trawls, drift nets, long lines, hand lines fo'r using b.oats,
dredges, etc.), capable of working in all seas and in all ordinary
weather amel provided with proper accommodation for the technical

_staff; (2) an intelligent and trustworthy sea-going staff (Master-

fisherman, Mate and Engineer) accustomed to such boats and
capable of using the gear to the hest advantage; and (3) a staff
for superintending, observing and recording the data obtained.

According to the Honorary Director it was for this purely
exploratory work that the new research steamer was }Vnnted. It
alone would enable the department thoroughly to examine the seas
and give definite answers to businessmen who would reap where
the department has sown. The big steamer was not desired for
industrial work, but for exploration and research without which
the deep-sea industry cannot develop.

Sir Frederick Nicholson, Mr. Hornell and Commander Huddle-
ston met in conference at Coonoor on 14th May 1914 and .drgw
ap specifications for an efficient research steamer at an approximate
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cost of £8,500. The type of vessel recommended by them was a

large modern twinscrew steam trawler. But Government decided
to postpone the construction of the vessel till after the War,

In 1919 Mr. Hornell revived the proposal, but complicated it
by suggesting that the ship should undertake trawling on commer-
cial lines and stated that a profit of Rs. 70,000 could be made.
The Government appointed another Committee to consider the
question with reference to the following : —

(1) The uses to which the proposed steamer should be put;

(2) in the event of an attempt being made to establish trawl-

ing as a commercial industry, the manner in which such difficulties
us the supply of ice, unloading at the port, terminal coal storage
and transport by rail could be overcome ;

(3) whether a subsidiary steamer should be provided for

carrying catches to port, for bringing ice, etc. ;

(4) plans and specifications of the proposed steamer or
steamers, the fuel to be wsed, place of construction and the
question whether tenders should be called for;

(9) estimates of the initial and recurring cost of the steamer
aud of the scheme proposed by the Committee ;

(6) the department to be primarily responsible for the wmain-

tenance of the steamer or steamers ;

(7) the distribution of charges among the departments which
would use the steamer ; whether the initial and recurring charges
ou account of the steamer should be debited to the estimates of
one department in the first instance, other departments paying for
the use of the steamer when required at so much a day ; in that
event, the rate to be charged was to be estimated.

The Committee recommended that the question of using the

steamer for commercial trawling should be abandoned ag impracti-
cable. Their main reasons were—

[ X4l 4
(@) *“The fact that, to make such work succe
nerative, a most elaborate
and distribution is inevit

ssful and remu-
and expensive system of organization
i : able, and must comprise the erection of
cold storage depdts and of jce-makine plants -
o e g t fl s e-making plants and probably the
establishment ot retail sale depdts. The whole of this organization
is consider essary suceess by - -er i
y ;1 . .edthnece;lssal) to success by Lord Leverhulme even in
igland In the scheme he has eluborated for the disposal of the
catches of the fleet of trawlers that he jo basing upon Stornoway ;
in India where the fish-trade is still initis i
nd v he.le Ae fish-trade 1s still in a primitive and unorganized
condition t P e Se
ondition the need for such distvibuting organization is infinitely
more 1mperative,”’
(b) “The difficulties of landing fi
at the only two ports convenient to
Cape Comorin. At Tuticorin a vessel

sh and taking ice aboard
the chief trawl grounds off
drawing 11 feet cannot use
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the harbour, and at Cochin, while a steamer of this draft call get
n in- good weather, this, I believe, would be danﬁerous with a
heavy swell on and impracticable in‘ the monsoon. ‘

(¢) ““The absence of any shipping demand for fish at any
Madras port, except a comparatively small one at Madras. ‘ Had wg
a port in any way comparable with (}olmgbo, the difficulty }(1)
disposing of our catches would be small. The demand from the
big passenger liners touching at Colombo would be sufficient to
account for all the fish that one trawler could bring to port. But
to use Colombo as a base of operations can hardly be contemplate‘q
so long as Ceylon is under a different administration fl‘()]l'l Madras.

(d) ““ Finally, and most cogent reason of all, the fact that as
the steamer would be utilized for a considerable portion of each
year for other purposes than commercial trawling (e.g., inspection
of the Laccadives, special fishery investigations other than tratwl-
ing, ete.), and that for a couple of years at least she would be
employed on trawl ground survey extending from South Kanara on
the West to Ganjam on the East, no regularity could be possible
in the delivery of fish, and no oune port could be made her trawl
headquarters during this period. This alone would prevent any
exploitation in a commercial manner, as ’ghe creation of cold
storage and ice plants would be an indefensible procedure unless
regular and large supplies of fish can be guaranteed.”’

They cousidered that till harbours and cold stores becawme
available, commercial trawling was bound to be most severely
handicapped and the attempt, if wmade, would be almost certain
to land Government in heavy loss. They recommended therefore
that the effort should be limited to the more modest one of survey-
ing the grounds which are more or less suitable, testing by means
of actual trawling their fish resources and charting the area where
valuable food-fish abound in payable quantities. They recom-
mended the provision of a scientific staff afloat capable of accurately
recording the whole of the necessary data as to the catches made,
the physical character of the bottom worked over, the temperature
and salinify of the sea at different depths and the composition of
the minute floating fish-food (plankton) of the sea. This last is an
extremely important matter, for plankton is the ultimate source of
the food-supply of the larger fishes and in it are found the eggs
and larvee of these fishes. ‘‘ Unless all this be accurately recorded *’
they stated ‘‘we shall largely be wasting our time and money.
Imperfect data are almost sure to lead to wrong conclusions and it
15 of supreme importance that the data obtained be complete and
accurate. Otherwise it would be hetter to leave the matter alone.
To obtain such data we must have a steamer large enough to use
full-sized commercial trawls We must trawl for fish
.. . and the catch must be sorted into species, and these must
be identified completely and accurately, and their sizes and weights
and quality recorded, if we are to provide data of any l'e:\al value
to commercial firms who contemplate going in for trawling as a
business proposition.”’
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They therefore suggested the following uses for the inspection
trawler 1 — :

(¢) **Survey of the sea-bottom and the tish found there
.« . from ashore to 100-fathom line.

(h) General off-shore fishery investigutions other than trawl-
ing, e.g., the migration of food fishes . . . | the extension ol
fishing operations into off-shore waters for shoaling and surface
. . -
fish, plankton and general oceanographic research.

(¢) The annual inspection of the Laccadive Islands.

() Lighthouse inspection.”

They estimated its cost at £€30,000, but the Nuval Architecls
estimated the cost at £109,000 in the year 1920. As the cost was
prohibitive, the Government abandoned the proposal to construct
or purchase a trawler.

When the purchase of a trawler was abandoned, Mr. Hornell
recomniended and Government sanctioned the purchase of a Danish
motor cutter equipped with Danish seines with a view to test the
suitability of this method of fishing in Indian coastal waters,

Danish Cutter and Seine Nets—Mr. Hornell visited Denmark
in 1920 and found that the methods of fishing found in Denmark
were the ones which would serve his purposes in the development
of the coastal fisheries of Madras. He reported as follows: —“The
Danes have devoted their energies to the thorough exploitation of
Home waters within at least 100 miles from port . wonder-
ful progress had been achieved . . | quite a unumber of
freezing works, cold storage installations and canneries were
springing up, with miles of new docks and quays wheve mud flats
and sand banks existed not six years ago. This it is that
encourages me to press for development of niethods and apparatus
that have bleen found xo eminently successful under related
conditions in Denmark. The cost of a new (Danish seine) net is
Rs. 575 to 400, Fairly smooth bottom is necessary for good rvesults
and such we have in plenty on both our Madras coasts. Among
the advantages possessed by this net are—(1) the fact that ;t
does not damage or crush the fish caught, as does the trawl too
ofterg; (2) the capital required 15 not one-tenth of that
required for a . . . steam trawler ; {3) use by boats of a size
small enough to enter the harbours where seven to eight feet of
water is all that is available and (4) low .
compared with a sfe’z:mer; four hands are enough to man one of
these motor cutters. Instead of a Danish cutter recommended
hy Mr, Hm-ne}l a powerful sea-going launch Sea Scout available
with Messrs. Thornyeroft, 48 ¢ long, 9" heam 9 draft with a
1'h.1°ee-t<m fishhold and 30 horse-power wotor engine, a hauling
winch and rope coiler to e worked off the engine, was ﬁunllg'
purchased by Government for £2,950 in 1922,

upkeep and running cost
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My. Allan (Assistant Director, Marine) died on 22nd September

e
« * 1922 and negotiations were made for the engagement of an English

Master-fisherman, Captain Cribb with long North Sea experience
and a knowledge of Eastern tropical ﬁshe}nes in India and (,‘e;ylon,
extending to China and Japan where he mtroduce(} an(} estabhs'hed
the trawling industry, was finally selected: The Sea ,S(mft z}rl'lve(!
in India in October 1923 and Captain Cribb zlf:telnpt.ed fishing off
Cochin, The launch however proved a g'reatl(hs_appm.nhnent from
the start, both in design and equipment for fishing with a Dan_lsh
seine net. Her high-speed engines could not work the seine
winch. She was altogether too light to work the heavy nets and
offered no accommodation or comforts to the Kuropean Mast{er-
fisherman. The experiments had to be terminated in March 1924.
The failure of the experiments was solely due to tbe defects, of
the launch and not to any inherent unsuitability of the Indian
coastal waters for the use of the Danish seine. The expenditure
incurred on the experiments apart from the cost of the .]aun(fh was
Rs. 12,072. A motor cutter with its heavy-duty semi-diesel engine
alone could work the Danish seine satistactorily. Proposals for
the purchase of a Danish cutter were then made, but were
negatived by (Government.

With the bifurcation of the old Salt and Abkari Departments
from Ist April 1924, all the public fish-curing yards were trans-
ferred to the Fisheries Department. Government in April 1924,
asked the Director of Fisheries to submit a report on the feasibility
of making the fish-curing yards self-supporting. The main item
of expenditure in the fish-curing yard 1)\1(}get was Rs. 1,99,000
(1924-25) for the purchase and transport of salt: In the absence
of salt factories on the West Coast all the required salt (210,000
maunds on an average) were annually transported in sailing craft
by a contractor. As by sea transport salt invariably failed in
reach the yards in time, on an average, about 60,000 maunds of
salt used to be sent by rail from the East Coast. The delay ani
inconvenietice and loss of salt in sea transport by sailing vessels
were considerable. The loss of revenue by depletion of salt in
yards was appreciable and the cost of the subsidiary transport ou
theé West Coast from ports and railway stations to fish-curing
vards was disproportionately high. The Director, therefore, re-
commended the purchase of a second-hand steam trawler then
available at £2,000 or less, both for inspection and research and
for towage of salt to fish-curing vards on the West Coast and
calculated the resultant monetary heuefit to Government in the
fish-curing yard budget after meeting all charges at half a lakh
of rupees. In 1924 the Government however vetoed the scheme
and terminated Captain Cribb’s engagement.

But in 1925 the proposals were revived by His Excellency the
Governor and the trawler was ordered. In 1922 when a fyll-
sized trawler could not be purchased awing to high cost, Mr. Hornell
advocated the introduction of the Danish seine net and motor
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cutter as the most economic and suitable means for the develop-
ment of the Madras Coastal Fisheries. The advantages of a seine
net over the trawl are mainly financial in nature. The cutter-
rigged seine net boats are much smaller than trawlers requiring
far less in outlay and upkeep. But in India we have yet to test
the suitability of all the available modern methods of fishing and
the Danish seine net was only one of such methods. The proposal
is novel and entirely in the experimental stage, where economy
in working is not the main consideration, but should yield place
to unfettered experiment till the most suitable methods are deter-
mined. An Kuropean Master-fisherman was indispensable for the
success of the experiments and he would need conveniences, like-
wise the scientific officers on board. Previous experience with the
smaller boats Margarita, Sutherland and Lady Nicholson had
proved that a large seaworthy boat capable of standing monsoon
weather and affording facilities and comforts to officers and experts
was essential for marine fishery research and marine fishery
development and that the absence of such a vessel and expert staft
was largely responsible for the failure of the department to
infroduce improvements in fishing tackle, gear and methods
employed by Madras fishermen. A trawler, it was felt by virtue
of its size and sea-worthiness, would furnish the necessary facili-
ties for deep-sea work. Unlike a Danish cutter or small drifter
which could employ only a Danish seine or a drift net, a trawler
could trawl, conduct the seine net fishing with the aid of a small
auxiliary motor boat and test the possibilities of all other types of
fishing gear, including a wide range of drift nets, the American
pwrse net and others, besides serving the other purposes of the
department (transport of salt, inspection of pearl banks, pearl
fishery duties, etc). A trawler was therefore chosen as the best
all-round fishery vessel for pioneer work in Madras waters. Tt was

also decided to re-entertain Captain Cribb as Assistant Director
(Marine).

Accordingly a second-hand Admiralty Trawler TR. 8 was
purchased and re-conditioned at a cost of £5,699 and she arrived
in India on the 21st April 1926 in charge of Captain Cribb who
was re-entertained for a term of three vears from 13th March 1926.
Her total cost, including the cost of voyage to India, was

Ras. 1,04,450,

In view of the projected pearl fisheries early in 1926, the High
Con%mls:smner was told that the vessel might be seni’; to reach
Tuticorin by the middle of February 1926, so that she might be
used for pearl fishery work, only such alterations being carried out
to the vessel as were absolutely necessary in Captain Cribb’s opinion
to make her fit to undertake the jourfley from England to India
The intention was that the vemaining alterations necessary for the;
vessel should be executed in India. The vessel was inspected before
purchase by the Naval Architects attached to the India Office and
Mr. Bracken and Captain Cribb approved of the purchase,
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The alterations and additions that were fo be executed in India

* were—

(@) better ventilated cabins for the crew;
(b) a laboratory on board for research work;
(¢) suitable accommodation for inspecting officers;

(d) a refrigerator and cold store on board.

It has now been decided to entrust the work to the Royal Indian
Marine Dockyard authorities, Bombay, and necessary provision of
funds has been made in the estimates for 1929-30. The vessel has
therefore been till now without adequate equipment for fishing
experiments and research. °

Work done by the Trawler during the three years ending
1928-29.—The vessel arrived from kKngland on 21st April 1926 at
Tuticorin, but as her fishing gear was not supplied with her, it
was not possible to start work in deep-sea fishing immediately.
She also needed cleaning, painting, etc., after her long voyage.
The fishing gear was received from England in November 1926
and considerable difficulty was experienced in recruiting a suitable
CTew,

On 18th December 1926, on her maiden voyage to the West
Coast, boiler troubles started by one tube splitting. This was
repaired and she conducted experiments in deep-sea fishing off
(alicut, but the engine crew struck work and left the vessel. On
24th May they rejoined and further experimental work was done
in the night of the 24th. On the 28th January 1927, on her way
back to Tuticorin, a few more boiler tubes burst and she arrived at
Tuticorin disabled. She could neither be used for the pearl fishery
which was then about to begin, nor conduct deep-sea fishing experi-
rments. The vessel was therefore sent to Colombo for the survey
of the boiler by a competent authority. The ILloyds Surveyor
examined the boiler on 16th February 1927, and condemned all
the tubes as unsafe. He certified that all the hoiler tubes required
renewal, The boiler was accordingly repaired at a cost of Rs. 7,719,
The surveyor was of opinion that the deterioration of the boiler
tubes was due to the excessive rusting during the period the vessel
was laid up at Inverness from the time she was built till she was
sold. But this opinion was not accepted by the Naval Architects
attached to the India office. After the repairs to the boiler were
carried out, the vessel joined the pearl fishery on 26th March 1927,
and continued to work in the fishery till 30th April 1927. After
the close of the fishery, the trawler went to Colombo for her usual
docking and coaling on 7th May 1927, when the q.uestion of
alterations and additions was examined and an estimate was
obtained from Messrs, Hutson & Co., Colombo,

9
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She was brought to Madras on 16th May 1927, as the S.-W.
Monsoon had commenced and as Tuticorin did not provide a safe
anchorage for her. In the experiments in deep-sea fishing con-
ducted off Calicut and Manapad, the trawl gear supplied with the
vessel was found to he of very inferior quality, the otter hoards
would not sink in water and the nets were poor,

The trawler was in Madras Harbour from the middle of May
to the I3th September 1927, The vessel was brought to Madras
to carty on deep-sea fishing experiments and to examine further
and estimate the alterations and addifions to her. No fishing
experiments, however, conld be undertaken till 14th September
1927, as wmost of the crew resigned soon after the vessel arrived at
Madras and as there was difficulty in securing the services of
suitable men aud the otter boards and nets required repairs and
renewal. Two new otter boards had to be ordered at the Industrial
Engineer’s Workshops at Madras, and these were delivered by the
Industrial Engineer on 12th September 1927. From 14th to 25th
Reptember 1927, the trawler did half a dozen experimental cruises
off Madras, but these had to be closed as the inexperienced engine
room crew were unable to raise sufficient sfeam pressure to work

the trawl nets, All the catches were poor owing to the rocky nature
of the sea-bottom in places explored.

The crew had to be discharged finally and a new crew was
obtained from Ceylon and Tuticorin. Between 26th September and
14th October 1927, the Trawler was slipped at Madras and minor
repairs {o the engine were carried out at Messrs. Binny's Work-
shops.  On the advent of the N.-E. Monsoon the vessel left for
Tuticorin on 22nd October 1927, arriving there on 31st October
1927, From this date up to 26th April 1928, the vessel was engage:l
in exploring trawl grounds off Tuticorin an Cape Comorin syste-
matically and transporting salt at intervals. A detailed report on
the results of the trawling experiments has been drawn up and will
he shortly submitted to Government. During this pe}iod she was
also engaged for a period of ten davs in dredging operations with
@ view to finding out whether pearl ovsters existed hevond the
11-fathom line, up fo which alone naked Jivin;r is possible. During
May the vessel was slipped in Colomho and the data collected
regarding depth, nature of bottom, ete., were charted at Krusadai
'Isla.nd station and dn:edg:ing and trawling were continued north f
Tuticorin and off Trichendur. She left for Bombay in the last
week of June 1928, for inspection by the Royal Tndian Marine
Dockvard authorities with a view {0 the prep:{ration of estimates
for alterations and additions to her. On her return to Tuticorin
in November 1928, she conducted trawling experiments off Caljcut
and Mangalore from 17th November to 10th December and from
R6th December to 30th December 1928, From Tth January to 1st
week of March 1929, she was engaged in the nspection of Tacca-
dives.  After return from the Taccadive Tslands, she conducted
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experimental trawling off the following places during the periods

+ * noted aguinst each:—

Oft Cape Comorin .. 9th Mhrch to 20th March 1929.
Off Tuticorin .. .. 20th March to 2nd April 1929.
Oft Calicut . .. 6th April to 14th April 1929.

Off  Tiruchendur and  3rd May to 13th May 1029,
Manapad.

Reports on the above experiments as well us those conducted off

- Calicut and Mangalore in November last with connected charts are

under preparation.

The statement below gives details of experimental hauls made

and fish caught and sold : — °
T T T |
; . Amount
e No. of | Quantit, e I e
Date Place of fishing. { 0 ‘! %aughlt.y i How disposed of. foxs;;'(llnoh
S A A .._,,‘._)w,,.,,,,ﬁ-~
| RS 4. P,
2- 11927 ..[ OF Calieut - 3 About 1|Soldfresh .. | 82 0 0
i . ton.
3- 4-1927 Off Manapad ,. 1 175 fish . Do. | 24 7 3
14— 9-1927 and ] )
16-9-1927; 1| g aad: 6 8351 .. Do. e 1n
29- 6-1927 and || Off Madras .. 835
23~ 9-1927 |
30-10-1927 to Off Munapad, 60 . 27,6831h. | 2,036 b, sold | 420 0 ¢
26- 4-1928 Cape Comorin ‘ ' fresh and the
and Calicut. rest cured.

jOff Calicut and 50 ' 22,8121b, | Fish partly cored | 240 16 ©
Mangalore, - and partly sold
' ( fresh,

26-12-1928 to

17-11-1928 to
10-12-1928 ;
30-12-1928

30~ 3-1929 to i !
}

9- 3-1929 to Off Cape Como; 0 9r I 1 1 0 0
20~ 3-1929 rin 7 9257 .. Cared .. .. 1116
Tuticori . «« | Sold fresh .1 B2 00
9. 11929 Off Tuticorin ., 5 1,987 Sold fre i
o a0 to o} Of Caliont .| 13 10029 .. Do {268 1 0
7, OfF Cape Como- 29 7,477 Cyred .,° .| 9 7 0
1:33— g_}ggg to E rin, Trichendur !
- 5-1929 { and Manapad. ! ‘

!

The trawling grounds and their fisheries are being studied
systematically in all their aspects. The fish caught are sorted,
tdentified and listed with weights, and measurements. An exami-
nation of their stomach contents, gonads and so forth by dissectiox
has not heen possible in the absence of w luboratory und qualified
staft on Dboard. For the same reason water sanples collected and
plankton and other collections made could not be simultaneously
examined or studied. But the morve important specimens out of
the collections have heen examined and named at Madras, The
data relating to bearings, depth, wind and weather have been
noted, but have not been correlated or studied.
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SKCTION IIL.—INLAND FISHERIES.

Sir Frederick Nicholson in his note on Iisheries in Japan,

paragraphs 196—212, suggested vertain inland piscicultural methods
(carp culture, hatcheries, ete.) as capable of being copled frowm
Japan.  “Japan,” he stated, Uuggests certain cheap and imme-
diately possible methods, open ta the poorest man who owns a patch
of water, to every village which has a tank or ponds, 1o the owners
of many thousands of acres of paddy-fields, and to the controllers
of thousands of acres of fresh water reservoirs and canals.”  As
regards fish production, carp in Germany attained a weight of 3 1b.
In three years; in the warmer parts of the United States, 9 1b.
in two years; while in (‘hina, carp attained 4 1b. in the first year
and 25 1b. to 30 1b. at laturity in five years. Mr. H. S, Thomas’s
experiment in the Vallum pond of 4 or 5 acres proved that, after
stocking at a cost of Rs. 2 the fry of local carp yielded- 4,000 1b.
weight of fish annually after the first 12 months, without any
artificial feeding of fish or cure Destowed on the ponds. Sir
wrederick Nicholson therefore recommended experiments in culfure
w fish farms and hatcheries and stocking of tanks, canals, ponds
and even paddyfields and wells {rom fry bred in hatcheries and
ponds at suituble centres. The first farm he proposed should be
at Kanigiri reservoir, near Nellore and the second one on the
Kurnool-Cuddapah canal at Kurnool.

Mr. H. C. Wilson with practical experience in fish culture was
appointed Piscicultural lixpert i November 1907, on Ry, 500—
50—T50 in lieu of the Assistant on Rs. 175—5—200 to study inland
fisheries, to experiment with the culture of carp and other fresh
water fish and train Indian students in pisciculture.

The principal operations in inland pisciculture which have been
undertaken by the Department are as follows : —

_ (1) The Nilgiri Trout Fisheries, and the
Bhavani and Moyar Rivers,
‘ (X) r;‘he establishment of fish farws
fish Dreeding and rearing of fry for distribution annually to tanks
and channels to reinforce thejy natural stock of fish.
() The anti-malarial operations connected with the rearing
and distribution of Larvicidal fish in malavial areas,
(4) The gradual acquisition of the fisheries
tanks aud other inland waters, on pa
if;(ldli tf;;:hf::, j\:):(?‘ f;:}:ru;\’\]'dh)' it{(::.:‘]{)i;]g:lHl.mn ul}nual}ly wlith improved
R (l-fr reby augmenting the hsh-supply.
(5) Experiments to devise methods and implements for fish-

! ghout the year as such
methods are wholly wanting and the fish from suci sources are

entirely lost to the fisherman and the consumer,
(6) Other piscicultural schemes

conservancy of the
€

al suitable centres for

of 1rrigation
yment of compensation to

,» such as Hijlsg breeding.
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(1) The Nilgiri Trout Fisheries and the conservancy

of the Bhavani and Moyar Rivers. o
The first work Mr., Wilson did was in connexion with the
establishment of Trout on the Nilgiris. l’riplﬂh) his efforts these
waters were barren of fish life except for some carp and small
minnows, In 1909-10 Mr, Wilson constructed a trou't hatchery
at Avalanche for the rearing of trout, obtained a consignment of

- trout (N. [ridius) from New Zealand, successfully hatched the eggs

. N1 late m s - »
and stocked all suitable streams on the Nilgiris. The trout lﬁsher?{
was thrown open to anglers ahout the end of August 1911 an
subsequently every year.

Subsequent to 1909-10 Mr. Wilson's activity extended to ‘the‘
waters of the plains and in consequence he had to he away flom
the Nilgiris for considerable time. His .(ronhn'ued absence from
the Hillhs necessitated the transfer of the 1nungd_1ate control of the
Nilgiri fishery staff to the Collector of the Nilgiris. :

(2) The establishment of fish farms at siuit?,ble
centres for fish breeding and rearing of fry for dlstrlbl.l-
tion annually to tanks and channels to reinforce their
natural stock of fish.

SungEsUnA Frsu Iawar

Mr. Wilson next devoted attention to thcf waters on the .1)1211118.
Kurnool being one of the driest inland 'distrwts, but possessing t‘h‘i
Kurnool-Cuddapah canal of 200 miles in length and the 'perelanma
rivers Tungabadra and Kistna, was chosen as the mt)st sultab.e one
for starting operations.  After a swrvey of ﬂmﬂhumnol dlstn'ct
waters and the Kurnool-Cuddapab canal, Mr. Wilson prop():s'ed i
June 1907, the establishment of a fish farm as per suggestion of
Sir Frederick Nicholson in his note on the Fisheries of Japan, at
Sunkesula “anicut, whence the Kurnool-Cuddapah_(:anal.commen-
ces. The farm was intended for breeding and rearing sultal.)le ﬁfSh-
fry for stocking the canal and connected tanks, as a .sta.tm{l 011
e)gperiments on fish culture and for vesearch on  piseicultura
problems of the locality. '

The Government approved of the scheme. and san(zlt.l;)ned :E
capital expenditure of Rs. 13.,1-50 and a running fexlll)enblgu;e, ot
Rs. 3,794. The farm was designed on the model bo t tell‘?s]1 50}111
farms in England and is the first fish farn'l to be Es ab lsde- in
India. The Sunkesula fm'n_l was ‘bmug'ht 1gt? x’;()r 1n},r;r c{)r E;live,.
1911. The supply of water 1s obtained from 1the f\\&gafar;? Thver
ahove the anicut by pumping. The gross aleav (‘) d"e'd‘a] T
acres out of which roughly 11 acres of water \‘\ elrele‘] 121}‘9(;(Wtuauv
ponds, the largest of which was about four zu're.s“ i 119 :‘d/(]m e pally
under water at present will be ahout three acres dividec m 2

ponds.
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In 1918 the difficulty in obtaining water reached a climax when
unprecedented troubles were experienced in obtaining an ade-
quate supply even for the few small ponds which were then utilized.
In view of this and because of the restricted area of the ponds
available and the high cost entailed by the pumping operations
necessary to keep the ponds properly supplied with fresh water
during the hot weather, the question of transferring the fish farm
to another site where operations could be carried on more exten-
sively and economically, was considered and sites were finally
selected at Mahanandi and Praema, near Nandval., A scheme
for locating the farm at Mahanandi was drawn up, but owing
to religious opposition hy the Mahanandi temple authorities i
had to be abandoned. The alternative site at Praema with much
smaller springs where there were already two small ponds for
larvicides, was then carefully examined and four additional ponds
for food-fish were constructed at Praema at a capital cost of
Rs. 5,350. The ponds came into use from the end of June 1927.
Gourami and Etroplus breeders were transferred from the Sun-
kesula fish farm to the Praema farm thus relieving to some extent
the congestion felt for years at Sunkesula. The spring at Praema
is a small one and any considerable increase in ponds here is not
feasible. The whole of the ‘operations at Sunkesula cannot be
transferred to Praema. The pumping engine at Sunkesula had
become old and Government in March 1928, sanctioned the purchase
of an oil engine at an aggregate cost of Rs. 4,500,

Eaxperiments and Results—Murrel —The earliest experiments
conducted in the farm were in murrel breeding. Thouch the eggs
of the murrel are the easiest to collect and hatch, after a stage
they are exceedingly difficult to rear owing to the special live foorl
they require. To turn murrel fry into a natural shallow swamp
with abundant vegetation, insect larvee and crustacea has been
found to be the best method of cultivating this fish. Accordingly
an extensive swampy waste (the Edurur swamp) about six mﬁes
from Sunkesula required neither for cultivation nor for the culture
of other food-fish was reserved as a nursery and feedine ground for
murrel. The young hatched and twrned out in the swamp are
annually fished and stored in ponds for a reoular supply of live
murrel to the Kurnool market at seasons of the year when ‘fresh
fish are not available in that inland town. '

Etroplus suratensis.—Etroplus suratensis,
of Madras backwaters, non-indigenous to inland tanks except near
the Coz%st, was selected for observation and stli(ly’ in 1916 b
Mr, Wilson. They were introduced into the Sunkesula fish fmi
in 1916-17. The fact that it is a nest builder and chooses r:;ub-
merge.d rocks for attaching eggs mot being known, the earliest
experiments to breed the fish proved abortive. Tt w’as only after

the breeding habits of the fish had been studi '
. 3 < B ] § < , S 1e1 b 1
Director suitable nests were provided ¢ by the present

a valuable food fish

and the prolific breeding of
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the fish in the farm followed. The culture of this valuable addi-
tion to the fresh water food-fishes of the Presidency on an extensive
scale through the medium of fish farms for stocking tanks and
rivers, has now been finally accomplished.

Gourami.—Gourami, well known the world over as the best
fresh water food-fish, was the next exotic variety introduced for
acelimatization and ecultivation in the fish farms for introduction
into tanks, lakes and rivers. Omne hundred and twenty-five live
Specimens were transported from Java in April-May 1916 and 95
specimens from Mauritius in the same year. A few Gourami from
these consignments were sent to the Sunkesula farm. They bred
in 1917-18 and the resultant fry were transferred to specially
prepared ponds at Ippur. The fish continues to breed freely twice
a yvear. These fish are specially adapted for pisciculture, but no
experiments at intensive cultivation have been made, due to the
limited accommodation available in the Sunkesula fish farm.

In 1920 a series of experiments were undertaken to decide the
best form of artificial food for Gourami in the fish farms and the
experiment proved the unquestioned superiority of gingelly oil-
cakes to other kinds of oil-cakes. Further experiments made in
1926 went to show that Gourami feed voraciously on certain com-
mon garden shrubs while it does not feed on others. A collection
has been made of these shrubs and the plants have been identified.

Tench.—The tench is a much better food-fish than the carp
and grows well on the Nilgiris where it was introduced years ago
from England. Tn June 1914, the Government approved of a
scheme submitted by Mr. Wilson for the introduction of the tench
from the cold waters of the Nilgiris into the warm waters of the
plains.  The object of the scheme was to introduce, breed and
distribute throughout the rivers, tanks and canals of the Presidency
this new and valuable fish. The first experiment to acclimatize
tench inte the waters of the plains of the Presidency was made by
bringing a consignment to Hosur on the Mysore plateau in Febru-
ary 1913 and placing the fish in Jeejur and Mattigiri tanks. In
February 1914, a further consignment of tench was brought down
from the Nilgiris and placed in ponds in the Sunkesula farm.
In September 1921, after seven years the fish bred for the first
time indicating the success of the acclimatization experiment.
Unfortunately the fish and their offspring were lost in 1923. A
fresh batch was again introduced in 1923. These bred in 1926
and are thriving well. But owing to the cramped space available
in the farm, both this and the English carp are accommodated
in a single pond. They will shortly be transferred to the fish
farm at Praema where conditions are more favourable for their
growth and breeding.

Englisk carp.—English. carp introduced years ago into the
Ootacamund lake and thriving there, were introduced into the farm
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along with tench for acclimatization. These fish have not bred
so far though they have grown and are in fine condition.

Carp, Labeo and Barbus.—Preliminary experiments in rearing
species of indigenous Carp, Labeo and Barbus conducted at  the
farm were nol a success.

Live Fish Market at Kurnool.—In inland towns and districts,
fish supply at the best time is scanty and at others almost entirely
nil.  But the population are mostly fish-eaters and will buy any
reasonable quantity at good prices, Tanks and rivers are neved
fished when they are full and deep.  The fishermen wait ill tanks
get quite low and then within a few howrs or days cateh all the
available fish.  This often places on the local market quantities
of dsh far above demand and causes glut and decay. Both fisher-
men and consumers suffer in consequence. The former never rea-
lizes the full value for his fish nor does he ohtain continuous
employment. The latter is deprived of this important article of
food practically throughout the year and when fish are actually
available, often gets it in a semi-putrid condition owing to glut
and delayed sales. To remedy these evils, Mr. Wilson proposed in
1912, that a live fish market should be tried by the department at
Rurnool. The market site was c¢lose to the Kunmol-(,‘nd(h\p:lh
canal and consisted of shallow ponds supplied with rununine water
from a channel. The fish were to be sent down the canal to the
market from the Sunkesula fish farm in live cars, i.e., cages with
holes to allow a free flow of the canal water through them. The
fish arriving alive at the market were to he kept alive in the
market tank, till required for sale. The advantages of this svstem
of marketing over existing practice were—

(1) it would provide a more even supply of fish to the market
than was the case:

() fish would he supplied alive in an absolutely fresh and
wholesome condition to the consumer instead of as oftens stale and
semi-putrid;

(3) fish would bhe sold only as required, those not sold remain-
ing alive till wanted;

(4) such supply will regularize searcity prices which alternate
with low prices in the market;

(5) the experiment was to be an object-lesson of the first
importance in the hreeding and marketing of fish.

The proposals for the construction of a live market at Kurnool
were sanctioned for a period of two vears in April 1913. The
capital expenditure was Rs. 525 and the runnine expenditure
Rs. 250. The market was opened in Kurnool in T9]4 and live
fish obtained from the farm were sold to the public at 8 annas
per pound. Owing to difficulties in management, the live fish
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market was closed in 1915, But it was reopened from July 1917
to Jahuary 1918, a scuson when fish is scarce in Kurnool and
'Was run this time by a contractor who was supplied with 884 1b.
of murrel from the farm. Two ponds for storing live fish pending
sale were constructed at Kurnool. That the idea succeeded 1is
shown by the fact that the contract for 1919-20 was let at rates
nearly double those paid in 1918-19, thus indicating increasing
appreciation by the public of the convenience of getting fish at
times when usually none are available. The value of murrel, carp
and other fish sold from 1918-19 was as follows: —

Year. Value,
RS.

1918-19 ... vae . . - ... 208
1919"‘20 e (XY} XX A caa ves 334 i
1920-21 ... .. e .. cee cer 206
1921-22 ... . e e e . 338
1922-23 .. e ... cer . . 500
1923-24 ... .. - . e . 145
192425 .. . .- e ‘.- ... 325
1925-26 .. ... e . o vee 123

The Kdurur swamp which used to provide a nursery for growing
murrel for the market at Kurnool is now heavily silted up and
murrel culture in this swamp has therefore been abandoned. Suit-
able perennial water-springs at Kalva within 20 miles of Kurnool
on the Yerramalais have been surveyed and a scheme for the con-
struction of ponds for market culture of fresh water fish to take
the place of Kdurur is under consideration,

Trrur Fisu 1fanar.

Lu paragraph 210 of Sir Frederick Nicholson's note on Fisheries
in Japan, he had proposed a fish farm for utilizxing the Kanigiri
und other jreservoirs under the Sungam Works in the Nellore
district.  Mr. Wilson after un exhaustive survey of the Nellore
district waters from 1908 to 1914 finally selecled a site in the
Ippur Kamini tank for the establishment of a fish farm. The
Government sanctioned the Ippur fish farm at an estimated capital
cost of Ry, 26,000 and annual running charges of Rs. 2,400. The
fishery rights in the [ppur Kamini and Puduparti tanks which
came within the operation of the scheme were {fken over by
(rovernment from the Nellore District Board. This farm was estab-
lished for the following purposes:—

(1) to breed larvicides in large numbers and distribute
throughout the Presidency and further atield, if necessary, for the
destruction of mosquito-larvee and prevention of malaria;

(2) to breed the most highly esteemed and valuable fish, such
as Gourami, Etroplus, Tench, etc., for stocking irrigation tanks
and for market purposes;
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‘ (1) to hatch the eggs ol Hilsa artificially and distribule the
fry or fertilized eggs in rivers, both on the Fast and the West
Coasts, where they have free access to the sea.

The farm was completed in Junuvary 1917 and has been work-
g since. The tarm was damaged by cyclone in November 1927
and repaired at a cost of Rs. 474.

Water-supply —The farm is dependant on the Surveypalli reser-
voir, a deep and perenuial tank which receives its supply from the
Pennar river at Nellore.  Occasionally, however, the supply fails
and the farm is then subject to the grave risk of drying up. A
well constructed proved brackish and does not serve the purpose.
There was sertous dearth of water in the Surveypulli reservoir for
foug years ending 1923-24 hampering the work of the farm,

Laperiments and  Results—Mullets.—The presence of stray
specimens of large mullets in fresh water near the sea in the
Nellore district in 191819 led to the experiment of cultivating
in fresh water tanks the fry of selected species, ubundantly avail-
able in backwaters and estuaries everywhere. Growth experimenis
at the farm have proved that mullets grow rapidly in tanks. The
conditioning of mullet fry and their transport however presented
difficulties as large numbers died in this process.. But experiments
proved that, if the fry are conditioned in running water in the
very creeks or strewms where they were taken, there wus no appre-
ciable mortality.  As a result of these experiments mullet fry
have heen extensively emploved by the department since 1920
i stocking tanks and channels in Nellore and Chingleput districts,

Etroplus suratensis.—In 1919, two hundred Etroplus suratensis
were introduced into one of the ponds in the fish farm. The fish
bred and multipbied rapidly.  From 1921 onwards, the fry from
the farm have been annually distributed to the irrigation tanks
under the control of the depurtment in the Nellore district. The
annual introduction of this new food-fish to the Nellore district
waters from the Ippur fish farm is now an established practice.

Gourami.~Two of the ponds were stocked with Gowrami in
191617 and it took about six vears for them to hreed. ‘This un-
satislactory result was attributed by My Hornell to the Jaree area
of the pondy  To  remedy this defect, the Gowrams pm:(l was
remodelled in 1927, The experiments proposed for deciding the
factors that had interfered with the normul l)recdiug of the fish
at Ippur hitherto have to be conducted.

Frisg Fans ar Mapnras.

The need for a fish farm at headquarters was lone felt by
Mr. Wilson. He took over from the Military ])epnrt?uént the
ponds in the Old Gunpowder Iactory, l’emmb{{r, and remodelled
1t at a capital cost of Rs. 1,000, The runuing cost sanctioned for
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the farm was Rs. 400. There are only three ponds in the com<

" pound: one, a small fresh water poud of 10,416 square feet and two

long ponds of brackish water.
The objects of the scheme were—
(1) to acclimatize certain salt water fish to fresh water, and

(2) to breed larvicides and sporting fish for stocking purposes.

The fresh water tank requires to be replenished with tap water
from the Municipal main during the hot weather which is both
expensive and inconvenient,

Experiments and Results—Etroplus  swratensis—The  first
experiments with the backwater perch Etroplus now extensively
used by the Iisheries Department for stocking, were conducted
at this farm in 1916,  Megalops cyprinoids, a sporting species
and a large number of larvicidal fish were also introduced into
the farm, but the limited space in the ponds precluded further
experiments with sporting fish which are of a predacecus nature.
Many tanks in the neighbourhood are annually stocked with the
acclimatized Etroplus from this farm. The limited area of the
ponds has restricted operations and often supplies for the Iort
Moat and rivers are annually indented on, for stocking tanks of
the Chingleput district.

Gourami.—The consignments of Gowrami obtained from Mauri-
tius and Java, were kept in the fresh water pond as a resting-place

{after their long journey) hefore their distribution to other fish

farms.  The small stock of Gouwrami lett in this pond breeds
regularly and is one of the places where Gowrami thrives well,

Proposed Transfer of the Farn to Chetput.—Recenily the
Military authovities desived that the land and building used by
the department at Perambur should be paid for. The limited
water area %und costly water-supply were additional reasons for
which it was considered desirable to shift operations to another
more suitable site. Proposals were made in 1921 for the acquisi- .
tion of the extensive borrow pits in the abandoned Government
Brickfields at Chetput some of which hold permanent water. The
Public Works Departinent refused to consider these proposals as
they entertained hopes of sand-filling the pits and selling the lands
as house sites for a handsome price. The Health Department also
at that time objected to the permanent retention of these ditches.
The proposal for a fish farm was however revived in 1927, as the
depreciation of house property in Madras combined with the high
cost of sand-filling beyond the expectations of the Public Works
Department resulted in Government finally abandoning the scheme
for selling the sites. The Director of Public Healt_h also withdrew
Lis objection to the retention of the ditches as fish-ponds. The
Government in October 1927, approved of the transfer and plaus
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and estiniates amounting {o Rs. 21,000 for lcn.m(lelling the 'pi‘[s 1w
the Brickfields into fish-ponds have been submitied to qu.e\'nmeut
on 10th Devember 1927, The exteusive water area available at
Chetput compared with Perambur will enable the department to
carry on cultural operations on an efficient and enlarged scale ade-
quate to the present needs of the department.

(3) The anti-malarial operations connected with the
rearing and distribution of larvicidal fish in malarial areas.

In 1912-13 al the instance of the Iealth Department Mr.
Wilson made a series of investigations at the Sunkesula fish farm
with South Tudian species ot larvicidal fish to ascertuin the best
ones for the control of malaria. The effectiveness of fish hreeding
to destroy mosquito Jarvie in tanks, ponds and wells was demon-
strated bv him to the medical profession, local bodies and the
public and a practical paper giving detailed insh'ucti‘uus about
Kinds of fish larvicides suitable for fresh, salt and brackish waters
and the manner of employing them was read by him at the © All-
India Malarial Conference ' held in Madras.

These anti-malarial operations form a considerable and valuuble
part of the department’s work and consist of three separate phuses,
I L -

() the breeding and distribution of mosquito larvicidal fishes
to municipalities and other public bodies;

(h) the periodical stocking of pools in specially malarious
localities with lavvieidal fish;

(¢} the conversion of mosquito infested shects of water into
fish-breeding ponds which also serve the purpose of fish distribu-
tion centres for the stocking of Drigation tanks with yvoung fish.

(¢) The department is able to supply specially selected
lavvicides in large nwmbers at a nominal cost of Rs. 0 per thou-
sand. The Madras Corporation in 1913, the Cannanore Munici-
pality in 1916 and the Bellary Municipality in 1917 applied to
this depariment for help and advice in stocking their ponds and
wells with Luvieidal  fish,  Several thouwsands  of larvicidal fish
were supplied from the Tppur fish farm and Perambur to Muniei-
palities and ocal hodies till 192524 when the demand for them
from Joeal bodies for stocking  purposes  practically ceased,  In
spile of the earunest recommendation of Government, 'muni(-ip;llitics
and other local authorities have not as  yel availed {themselves
adequately of the facilities for obtaining a good strain ot larvieides
from the department. They appear either careless in the matter
or depend upen local supplies of what too often are species of very
inferior larvicidal quality or even enemies of larvicides. Tn ves-
ponse to u vequest from the Malaria Board received through
Government the matler was investigated by the department and a
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complete report was submitted to Government. The investigations
~in’ Madras and in other places went {o prove that the failure of
the larvicidal operations eonducled by locul bodies without refer-
ence to the Fisheries Department was chiefly due to the procuring
of unsuitable fish locally,

() The second form of operation is more directly in the
power of the department to organize auwd consequently greatey
progress has been muade in this method of fighting malavia.
Inadequacy of staff and want of funds alone seem to have restricted
operations.  U'p to now mosquito hreeding water holes, ponds amd
streams in several localities in the Cuddapah district and in the
whole of the Nallamalai region in the Kurnool district have been
treated annually with hundreds of thousands of larvee eating fish.
Appreciable decrease in the incidence of malavia is reported hy
Forest Officers from the Nallamalais,

(¢) The third line of attack on malarious waters is perhaps
even more important. Two schemes have already been completed,
viz., the conversion of the Fort Moats at Chingleput and Vellore
into fish farms. In both the cases until the operations were com-
menced, these moats formed stagnant pools, overgrown with dense
pond vegetation and supremely suitable as harbourage to mosquito
larvie.  As a consequence malaria was endemic within both the
Forts, an extremely serious condition seeing that a large Reforma-
tory for hoys is located within the Chingleput Fort whilst a Police
Training School is similarly located within that of Vellore. The
moats have now ceased to harbour mosquito larvee and have con-
currently hecome fish-hreeding ponds whence supplies of fry are
available for stocking a large number of tanks-in the distriets of
Chingleput and Nellove.

Verrore Fort Mosr Trsu Fara.

In December 1916, the Sanitary Commissioner to the Govern-
ment of Madras reported that, if the Vellore I%ort Moat could not
be kept free of weeds and stocked with larvicidal fish it ought fo
be drained. The draining of the moat was then found to he a
difficult and expensive proposal as a large area of the moat 1s 9 feet
below the level of the drainage channel and about 31 million cubic
feet of water could only be removed by pumping. Sir Trederick
Nicholson therefore préposed in September 1913, the alternative
scheme of converting the moat into a fish farm. The farm was to
fulfil the dual function~(1) to breed larvicidal fish to prevent
mosquito nuisance and malaria in the Fort and (2) to propagate
the non-predaceous food-fish for distribution to jrrigation tanks in
the neighbourhood, The primary object however was the control
of malaria within the Iort. The proposals of Sir Frederick
Nicholson were approved by Government and a sum of Rs. 16,200
being the capital expenditure was sanctioned. The farm com-
nmenced work in 1923. Tater some improvements to supply channel
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were executed at o cost of Rx. 340. The moat now receives an
adequate supply of water and incidentally benefits the town as it
ensures a perwanend supply of water in wells throughout the town,

Eaperiments and Results—Etroplus suwratensis.—One thousand
Titroplus were introduced into one of the four sections of the moat
in 192223 They grew and multiplied rapidly. The public of
Vellore accustomed to the coavse and hony tank fish have learnt
to velish Etroplus so highly” that, when this section of the moat
was fished recenily, they purchased the yvoung ones alive for intro-
duetion into their wells and ponds.

Gourami.—The farm was stocked with Gowrami in 1923-24.
The fish bred successfully in 1926-27. Nearly a dozen nests were
recenily observed in the Gouwrami section. The heavy growth of
water lilies whose leaves are eaten hy this fish provides good
feeding.

Mullets.—Tn the last week of January 1923, mullet fry three
inches in length were introduced into the Vellore Fort Moat. In
the last week of March 1924—after 14 months—they were found
to have attained a length of one foot. This experiment has demon-
strated that a suitable varviety of maudlet fry thrive in fresh water
and grow to marketable size in ahout a year, even so far interior
as Vellore. TIn Fgypt an extensive trade in the cultivation of
mullets obtained as fry from estuaries and backwaters has developed
within recent years. The fry being abundant along the Coast
afford necessary material for stocking tanks in the sea-hoard of the
Presidency. .

The moat has heen heavily stocked with larvicides with
heneficial results.

With a view to demonstrate to the public the profits in tank
stocking and breeding of fish on a commercial scale, an experiment
with the north Tndian carp (catla) was carried out im one of the
sections of the moat during 1926-27. Iour hundred and fifty catla
fry obtained in the Godavari River were stocked in one of the
sections of the moat in September 1926. The total cost of capture
and transport, including supervision charges, was only Rs. 85. In
the course of eight months the fish had grown to a iength of two
foet. The fish in this section of the moat were sold for Rs. 800.

CmxcLEPtT Fort Moat Farar,

A scheme to combat malaria in the Reformatory School at
Chingleput by draining the moat into the adjoining river hy means
of a channel costing Rs. 12,590 was drawn up by the authorities
of the Reformatory School. Subsequently a combined anti-malarial
and piscicultural scheme costing only Rs. 7,500 (capital charges)
and Rs. 800 (running charges) prepared hy the Fisheries Depart-
ment was accepted hy the Government, Tn 192] the Government
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sanctioned a revised Public Works Department’s estimate amount-

+ ing to Rs. 16,330. The purpose of the scheme was as at Vellore

to be the prevention of malaria by larvicides and the culture of
food-fish for tank stocking. Owing to constructional defects, the
farm could not be worked. The Public Works Department have
prepared an estimate at a cost of Rs. 1,680 to rectify the defects.
Meantime the moat is kept free of mosquitos with a large stock of
larvicides and there has been practically no malaria in the Refor-
matory School.

Experiments and Results—3Mullets.—To find out the rate of
growth of mullet fry, a small experiment was conducted in the
Chingleput moat. Towards the end of January 1928, 2,000 mullet
fry two to three inches long caught in the Adyar backwater were
placed in one section of the moat. When in April 1928, on account
of the failure of rain the water in the moat went very low and
the fish had to be caught, the mullets were not only found living
having acclimatized themselves to fresh water, but were found
to have grown to a length of nearly seven inches. Under more
favourable conditions the fish should show still better growth.
This experiment will be repeated and an attempt made to find out
the maximum growth of mullets in the Chingleput waters.

With a view to demonstrate the handsome returns from pond
culture to the interested public of Chingleput, a small experiment
with Catla was conducted. One hundred and fifty fingerlings from
Godavari were stocked in the Northern section of the moat in
August 1926. By April 1927, the fish had attained a length of
11 feet to the surprise of the local fishermen and fish merchants and
the fishery of this section of the moat fetched Rs. 150 1n the auction
sale. The cost of stocking and proportionate supervision charges
for the experiment amounted only to about Rs. 25H.

(4) Gradual acquisition of the fisheries of irrigation
tanks and other inland waters on payment of compensation
to local bodies with a view to annually stock them with
improved food-fish aud thereby augmenting the fish-food
supply.

In 18G4 the Madras Government gave over the fishery rentals—
then Rs. 80,000 only—to local boards following the precedent of
Bengal probably to provide a convenient source of revenue to
augment their then scanty funds.

After the formation of a technical Department of Fisheries, the
first inland fish farm was established at Sunkesula  in 1909-11.
Mr. Wilson submitted proposals for the acquisition of the fisheries
of the Daroji tank in the Bellary district and the Cumbum tank in
the Kurnool district. The proposals were sanctioned in O(‘:tob;n'
1910. In view of the fact that the development of the fisheries i
these tanks involved expenditure from provincial revenues and
that the supervision of the experiment must be in the hands of

4
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the expert officers of the Iisheries Department, the Government
directed that a fixed assignment be paid to the District Boards of
Bellary and Kurnool districts respectively. In the same year the
fisheries of the Barur tank in the Salem district were taken over,
In June 1912, Mr. Wilson, the Piscicpltural Expert, reported
that the rentals from fisheries in the Cauvery and the Coleroon
were likely to increase as a result of the Hilsa operations in the
lower reaches of these rivers and of the conservancy operations in
the upper reaches of the Bhavani and the Moyar. Sir Frederick
Nicholson in August 1913 pointed out to Government that the
amounts of rentals were rising with each suctressive fishery lease and
were likely to rise still higher in view of the cperations of the
Fisheries Department. Ile therefore proposed that the Govern-
ment should have control of these fisheries as well as of their
rentals. He added that since the grant of these rentals by Govern-
ment to local hodies was a pure gift on the part of Government
and since the district boards had no concern whatever either in
the upkeep of the rivers or the conxervancy of the fisheries, there
could be no injury to these funds in resuming the grant on pay-
ment of compensation. He further added that, in any case, whatever
they might be entitled to on account of the original grant they
were not entitled to anv unearned increment such as was then
rapidly acceruing, partly by the veason of the general economic
rise, partly by the direct action of Government in the Fisheries
Department and other departments. (Grovernment accepted the
proposals and adopted the policy of gradually acquiring the fisheries
of all the important tanks and rivers from local bodies as the
Tisheries Department were able to deal with them.
(1) River Fisheries.—Government directed that the proceeds
from the fisheries in the Cauvery and Colercon rivers be credited

to Provincial Revenues from 1914-15 and that the District Boards -

of South Arcot, Tanjore and Trichinopoly be paid fixed annual
assignments of Rs. 2,795, Rs. 26,620 (a) and Rs. 5,578 respectively
as compensation for the loss of the income that they had been
enjoying till then from these fisheries. ’

Similarly in 1916, the Government directed that tle fisheries
in the Cauvery and its tributaries within the limits of the Salem
ar.d Coimbatore districts be credited to Provincial Revenues from
191617 and that the District Boards of Salem and Coimbatore be
paid fixed annual assignments of Rs. 2,198 (5) and Rs. 2,360 (¢) as
conipensation for the loss of the income which they had derived
from these fisheries in the past.

In 1921, the Government sanctioned the transfer to the Fisheries
Department of the control of the fisheries of the tanks and channeis
watered by the Cauverv and its tributaries in the (oimbatore
district and directed that the District Board of Coimbatore be

(a) Subsequently reduced to Rs. 23,031.
(b) Subsequently reduced to Rs. 656
(¢) Subhsequently raised to Rs. 2,865.
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paid a, fixed annual assignment of Rs. 1,893 as compensation in
respect of these fisheries.

In 1922 the Government sanctioned the provincialization of the
fisheries of the Amaravati river within the Trichinopoly district
and the North Rajan and Vadavar irrigation channel and other
branches relating to the Lower Anicut system and directed that
the District Boards of Trichinopoly and South Arcot be paid an
annual assignment of Rs. 912 and 3,177 respectively as compensa-
tion for loss of fishery rentals.

Thus the total compensation now paid to the District Boards
of South Arcot, Tanjore, Trichinopoly, Salem and Coimbatore on
account of the loss of Cauvery and Coleroon fishery rentals is
Rs. 40,906, while the average rental for the last five years ending
1927-28 from the same fisheries is Rs. 77,509. The average
increase of rentals over the total compensation paid to district
boards is Iis. 36,603, viz., about 89-5 per cent in five years.

(R) Canal and Tank Fusheries.—As the Kurnool-Cuddapah
canal had partly been stocked in 1913 and as it was to be regularly
stocked subsequently from the Sunkesula fish farm, Mr. Wilson
submitted proposals for taking over the fisheries in the Kurnool-
Cuddapah canal and the tanks commected with it from the District
Boards of Kurnool and Cuddapah on payment of a fixed annual’
compensation. The Government accordingly directed that the pro-
ceeds from the fisheries in this canal and connected tanks be
credited entirely to Provincial Revenues from 1913-14 onwards.
The District Boards of Kurnool and Cuddapah are paid fixed
annual assignments of Rs. 2,222-14-0 and Rs. 321 respectively as
compensation. In 1914 the fisheries of three irrigation tanks in
the Salem district which arve fed hy the same supply channel a:
the Barur tank were taken over on payment of a fixed assignmeat
of Rs. 20 per annum. In 1916 the fisheries of three more tanks
in the Kurnool district were acquired on payment of a fixed assign-
ment of Rs.®16 per annum.

In 1916 proposals were made for taking over and improving
the fisheries of 11 permanent water tanks in the districts of North
Arcot, Chittoor, Anantapur, Nellore and Chingleput on payment
of a fixed annual assignment as compensation for loss of fishery
rents and these proposals were sanctioned by Government, the
compensation fixed was as follows:—

RS.
North Arcot ... e - 3,789
Chittoor 200
Anantapur oo 117
Nellore ... 185
Chingleput ... ... 2,803

7,094
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It was in June 1919, however, that definite proposals for the

acquisition and systematic stocking of all suitable tanks, district .
by district, was inaugurated. - All the major tanks of the Chingle- -

put and Nellore districts were accordingly surveyed and a scheme
for developing their fisheries, by annual stocking with suitable fry
from noatwral sources as well as fish farms, was formulated. The
%)roposals for the uvqtliSifion and organization on a piscicultural
hasis of about 110 tanks found suitable in the Nellore district and
25 In the Chingleput district, were sanctioned by Government and
the District Boards of Chingleput and Nellore were granted fixed
annual assignments of Rs. 7,000 and s, 2,300 respectively as
compensation for loss of fishery rentals. 4

- Subsequently the Governmeut approved the proposal to transfer
to this department I3 more tanks in the Chingleput disirict and
granted an additional compensation of Rs. 175 to the Chingleput
District Board.

The Nellore and (‘hingleput tank stocking scheme is the first
of its kind. The financial results of {ank stocking in the Nellore
and ('hingleput distriets for the five years ending 1926-27 are as
follows : —

Clingleput tanl slocking seheme.

1922-23. | 1923-24 | 1924-25. | 1925-26. | 1928-27, Total.

) BS. A.| BS. A.| RS, A [ RS, A.{ BS., A.| RS. A.
Receipts from
Figheries .. | 5,708 5 7,262 10 5,436 5 8,779 2| 7,642 8 (34,728 1

Nellore tank stocking scheme.

1922-23. | 1923-24, | 1924-26.

1925-26. } 1926-27. Total,

. B8, A} RS, A ) B8, A ) ma. A f me. A} ms 4
Receipts  from .
Fisheries .. (10,477 0 8,443 6 12,610 © | 16,461 2 | 10,827 11 58,819 3

The receipts for the tirst five years from the tanks iy hoth these
di§triets exceeded expenditure by Rs. 6,181 iy spite of insufficient
rain in two out of five years and non-co-operation on the part of
villagers and lessees in 1925-26. The increase of rents in the first

37

five years that the scheme has worked over compeusation is about
37 per cent.

Besides these, the fisheries of 14 new tanks in eight districts of
the Presidency constructed by the Public Works Department since
1914 have come under the control of this department in accordance
with the orders of Government that the fisheries of all new tanks
and irvigation schemes constructed since 1914 should vest in
Government.

(5): Experiments to devise methods and implements
for fishing perennial deep water tanks throughout the year,
as such methods are wholly wanting and the fish from such
sources arve entirely lost to the fisherman and the
consumer.

The indigenous fishing methods in fresh water tanks are even
more primitive than those employed in sea fishing. So long as a
tank is deep and full the fishermen are unable to fish it and pereu-
nial water tanks arve hardly ever fished. With regard to others
the usual practice is to wait till the tank is about to dry up and
then to cateh all the fish in the tank by a general battue, or to
reduce the level of water by deliberately draining it and then
fishing the tank. The existing practice has the following
disadvantages : —

(1) where conditions are favourable for the growth of a Jarge
head of fish as in perennial tanks, such fish are left uncaptured, so
that the food-supply is a minimum and the rentals nil;

(2) the dumping of excessive quantities of fish above local
demand for a few days on the market with the resultant deprecia-
tion in price, delay in sales and putrefaction of fish;

(3) the starvation of inland markets for practically the whole
vear of fresh fish from the tanks; and

(4) the possible waste of water which could be turned to
advantage if not for agriculture, for piscicultural purposes.

To remedy these defects experiments were initiated at Chemba-
rambakam tank in 1918, to devise methods for the continuous
fishing of permanent water tanks with boats and nets. Certain
methods of netting were tried with varying degrees of success.
TFrom these experiments it appeared that drag nets and seines are
of most value when the water is sufficiently clear of weeds for their
use and the bottom free from boulders; in the deep central portion
gill nets gave good result when their wmesh was suitable for the
size of fish most abundant. The presence of weeds and boulders
at Chembarambakam however militated against the contin.u.ance
of the experiment. Proposals for the transfer of the experiments
to the Kanigiri reservoir in Nellore were therefore sanctioned by
Government. But, as the tank was found to have silted up con-
siderably and to run dry annually, the experiment was not made.
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Morap Fisu Fara.

A somewhat similar scheme was evolved for developing the
fishery of the new irrigation reservoir at Mopad, Nellore district,
in 1918, This great sheet of water formed by danuning the river
Manneru impounds a large body of permanent water. The objects
of the scheme were—

(1) to breed the best food-fish so far ascertained by the depurt-
ment, in ponds below the bund of the reservoir;

(2) to transfer the resultunt fry annually into the reservoir
for growth and thereby demonstrate the comumercial possibilities
of fish culture;

(3) to experiment in fishing with boats, nets and other
implements throughout the year, to thin out the stock in the
reservoir and to uscertain the best methods of fishing deep and
perennial tanks and demonstrate the same to local fishermen, and

(4) by the above operation to render this new reservoir a
source of continuous food-fish supply to the neighbouring markets
all the year round at fixed cheap price.

The scheme was sanctioned by Government at a capital cost of
Rs. 27,860 and annual running charges of Rs. 2,500, The Govern-
ment sanctioned a further sum of Rs. 2,600 for rectifying defects
in the coustruction of the farm. The deep water tank experiments
originally proposed to be conducted at Kanigiri are now carried on
in the Mopad reservoir, where the necessary facilities exist. The
cultural operations in the fish-ponds commenced in June 192
The reservoir however has heen fished since 1921-22 regularly year
after year. The sale proceeds of fish realized were as follows: —

[ R8s,

The increased receipts ave due | 1921-22 .. 126
partly to stocking and partly to | 1922-23 ... 422
some improvements in methods <' 1928-24 .. v 7568
of capture. The latter aspect is) 1924-25 .. e 782
however capable of further deve- | 1925-26 .. 721
lopment. 1926~27 ... .. ... 761
L19%7-28 ... v 1,029

Drift and gill nets were found to yield the best results on weedy
sections of the lake in calm duays. Realizing the efficiency of the
new nets, the local fishermen have now made similar nets and are
using them to poach fish in the lake at night. Though the men
may be utilizing the knowledge acquired from the (1eparhiuent, in
a way detrimental to the depurtment’s immediate interests, it is

nevertheless a matter for gratification that the department’s
demonstration has been effective.

The aim of providing a constant supply of fresh fish at chea
rates to the people in the neighbourhood has also been v
& considerable measure in recent years, w

P

I ealized in
ith the progress made in
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fishing the tank regularly. The fish canght are regularly s1}p'plied
all round the year, to the markets at Kanigiri and Udayagiri and
sold locally at a fixed price.

(8) Other piscicultural schemes.

Tilsa breeding.—Hilsa i3 a large and highly- esteemed fish of
the herring family which ascends rivers as does the salm(niz for
breeding in fresh water. The Cauvery in the south and the blstnn
and Godavari in the north, ave the chief rivers in this Presidency
which are visited during the south-west monsoon I)y s}_mals of
breeding Milsa. Tixtensive and valuable ﬁsh‘enes.exmt in these
rivers. Consequent on Dr. Day’s report on the disastrous effects
of anicuts which obstruct the free ascent of fish to their I}atltll'al
breeding grounds and facilitate their capture and destruction by
fishermen in enormous numbers, Government have been tak_lng
steps since 1869 to safeguard the Hilsa fisheries from possible
extermination. The suggestion of Dr. Day to construet fish passes
across anicuts was tried in his time at the Tower Anicut, but were
found ineffective as Hilsa would not ascend them. In 1909 the
question was revived by Siv Frederick .Nicholson. After an
exhaustive enquiry fish passes as a protective measure had to‘be
finally abandoned. The proposal for the construction of a HI!S&
hatcherv at Lower Anicut on the Coleroon river as the only satis-
factory solution of the problem was approved by (overnment. 'An
expen'dihu’e of Rs. 3,910 to meet the capital cost and the running
expenses was sanctioned in 1909-10.

The proposal was (1) to establish a hatchery at T.ower Anicut
(Coleroon) to strip fish, artificially fertilize and hateh th(f eugs
and (2) to rear the fry in suitable growing ground before lﬂ.)ernt-
ing them into the river. Mr. Wilson succeeded in fecundutmg a
few eggs in earthen pots, but for some reason or other, the hatching
of eggs in the hatchery since its construction in 1909 was not
successful. *Tn 1915 the present Dirertor took charge of the experi-
ments. By 1921 the details of the method of impregnating Hilsa
eoUs, their subsequent treatment and hat(-hing on a ]ar.‘ge scale
were all successfully worked out. The hatching of Iilsa eggs
having been su(ecéssfully accomplished, the egun]ly' difficult
problem of reaving the fry till they are of sufficient size before
liberating them into the river, remains to be solved. The fry,
when hatched, are mouthless hardly 3 mm. long, float belly
upwards when resting and swim at intervals by rapid corkscrew
movements of the bodv. Thev are mnearly as defenceless as
eggs and if hatching operations are to achieve th? maximum
results in increasing fish, the fry should be nursed in sheltered
waters till they grow to sufficient size to go to sea. There are no
suitable rearing grounds at T.ower Anicut. The Collair lake in
the vicinity of the Kistna and the Godavari appeared to afford the
necessarv facilities for the work. Proposals for instituting further
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experiments in the Collair lake were therefore submitted to Govern-

ment in 1925 and a sum of Rs. H00 was sanctioned. A small -

experimental hatchery with one McDonald jar and an iron over-
head tank was fitted up in the office of the Assistant Industrial
Engineer, Bezwada, in 1926-27. There were vipe fish available
almost daily that season, but the difficulty was to secure the fish
before death. On the few occasions live female fish with exuding
eges were obtained, live males were not available. At the Tower
Anicut as the fishery is controlled by a single lessee there are
grater facilities in securing fish alive. Also the method of fishing
at Lower Anicut by means of a hand net when the river is fuil
‘and the drag net when the river is low, enables fish to be kept alive
for some time after capture and there is every facility to select
lixe fish, male and female, required for hatching operations. The
fishing at the Bezwada Anicut is free to all and each fisherman
fishes whenever and wherever he pleases and carries away what
he catches without reference to others. Fishing is done by a gill
net which is allowed to drift with the current and the fish are
usually taken Jong after they have heen strangled to death. Great
difficulty was therefore experienced in securing ripe fish alive af
Bezwada. However, a few fish were procured and their eggs were
hatched in November 1927.

Hilsa is absent from West Coast rivers which appear admirably
adapted for this anadromous fish being uninterrupted by anicuts,
full of fish-food and having excellent breeding grounds. Turther
study of conditions in West Coast rivers is necessary, hefore the
experiments in transplanting Hilsa to the West Coast is done with
any chance of suecess,

SECTION TV.—FISHERY INDUSTRIES.

. . .. . . . .

Sir Frederick Nicholson in his note on Iisheries in Japan
proposed an experimental station for (le\'elu])ing' Marine Fisheries
on the model of Japanese institutions, In paragraphs 186194

he has defined the aims and lines of work, of which the tollowing
1s an abstract :—

“The first suggestion relates to the early necessity for at
least one sei fishery Kxperimental Station. The peculiar history
and \‘vork of the Japanese Stations as deseribed above, show their
practical value: they are ‘ peculiar’ in the sense that, unlike
th.ose of .()thEI.' countries, their origin and primary object is indus-
trial; primarily they are not hiological observatories, valuable
i o e i o e e P of

' 7 5 2 e are practically experi-

mented upon and developed, e.g., in the building of better boats,
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in the use of new nets and methods of capture, in the better curing
and preserving of fish and in new modes of pr‘es.el:vafion, n intro-
ducing goods into the market whether by exhibition or otherwise,
in various methods of pisciculture, and in educating the' people
in these processes, whether in practical schools or by adyl(te and
example. They serve secondarily, however, as places of experi-
ment and research in special matters, a11<! as centres o.f that
enquiry and observation so essential where (fovernment desires to
improve an industry or a community by 1r_19th0ds based on exact
knowledge of conditions and facts. In like manner, we need
experimental stations on these coasts as a means, 1n the first pla.ce,
of ascertaining experimentally the boats 111.1(1 nets, the catching
and curing methods and processes, ete., .sulfuble to these waters
and climates, and of estimating quantitatively the chances of
extended fisheries; in the second place, of dmnonsh*a‘rmg and feac'h-
ing those found to be of real practical value; and in the third
place, of obtaining knowledge by close scientific observation (}f the
character of the waters and of the habits and characteristics of

their fauna and flora.”

¢ . . the Madras fishing industry . . . leaves
almost everything to be desired in the methods of capture, preserva-
tion and distribution . . . however backward the West Coast

may be, it is, I consider, in advance of 'fhe‘ East (anst il‘} .the
matter of fisheries and since this important industry 1s waiting
for development, and there is no one to begin it, Government must
show the way; the Japanese Government, notwithstanding consi-
derable private enterprise, have found 1t necessary to act in this
way, viz., in establishing Experimental Stations, and I. sgggeﬂf
that the Madras Government shall begin work by establishing as
soon as circumstances permit a first station on the West Coast,
probably at Tellicherry with the following initial objects:—

“ Tirst, it will be the earliest business of the station to
build or camse to be built on ifs designs small (5 to lO-ton). sea-
going fishing boats (sailers) suitable to local requirements within
the means of many local fishermen, safe, roomy and comfortab%e
enough to shelter a crew for a week or more, and to house their
catches in saltholds or in wells or live chests . . . Ip .Ta.p:m
the improvement of hoats for deep sea and distant ﬁshn?g s a
constant anxiety and subject of experiment and our exper}mental
station should take the lead in demonstrating the best build and
rig, and the cost; measures for assisting ﬁshermm‘l—if necessary—
to huild such hoats ean follow on the demonstration.” .

““ The second object of the station will be the introduction
and use, especially with the new hoats, of new and bhetter n'ets
especially the purse seine for deep sea use on the s_hoals Qf’ S.ardme
and mackerel . . . the use of the trawl is obviously md.wated,
and this net will also be tried. The long line . . . will also
be adopted . . .”

6
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“ The third object of the station will be to experiment in

bringing fish to shore or into the curing yard in better condition

than at present, even when salt is not used on board; to learn and
{0 teach the better treatment of the fish, alive or dead, so as to
minimise the chances ot taint before reaching the market or the
suring yard . .7
“ The fourth . . . object of the station should be
. . . to teach the method of rapid collection at sea and
transport to shore.”

““ The fifth object is the hetter curing of the fish
much weight will therefore be given in the station to experiment
and demonstration in curing process . . . and teach better
practice especially in the methods of drying fish.

' We need new methods of curing and preservation
for market, such as fish pickled wet in barrels . . . hard dried
fish like the Norwegian stockfish . . . smoked fish
and red herrings for long keeping, or mild cured, like bloaters, to
be kept for a few days only; preparations, such as shark flesh and
other pastes of Japan or the dried cod meal of America; goods put
up in cans for indefinite preservation and, if necessary, for export.”

‘¢ Sixthly, as a special branch of fifth object, the canning
industry should be developed . . .”

‘“ The seventh immediate object of the station will be
observational. The station will be utilized as a minor marine
laboratory for studying questions of importance relating to the
food-fishes of the Coast. We know practically nothing accurate
at present of ths habits, food, habitat, spawning periods and
places, etc., of the various classes of fish or of the causes which
bring the shoals to shore or keep them away; the nature, abundance
or paucity of fish-food (plankton) in the waters is wholly
unstudied, though important as a test or sign of the nature and
abundance of fish life. An observational section wilt be able to
utilize and control the statistics now  furnished regarding the

catches, appearance and disappearance, etc., of fish by the fish-
curing yard returns . . .7

The proposal for the establishment of a sea-fisheries station
at Tellicherry was abandoned as a private firm—The India
Fisheries Company of London—had commenced operations on the
West Coast and the whole work of the proposed experimental
station was expected to be carried out ou a large scale with ahun-
dant funds and experts by this Company. In June 1908, Sir
Frederick Nicholson obtained sanction to a station at Ennur intende(
for the following purposes:— '

. (¥) to experiment with large sailing boats and up-to-date
fishing nets and implements to fish the deep sea as a supplement
to inshore catamaran and canoe; i
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({) to experiment with the best methods of preserving

_aund bringing fish fresh to shore and putting it cheaply on the

market free from taint;

(iii) to experiment with a swift carrier boat with live
chests and wells for collecting fish from fishing boats and landing
them without delay;

(iv) to effect improvements in indigenous methods of cure
and introduce improved methods, such as smoking, wet pickling,
mealing, canning and refrigeration;

() to carry out observations on edible oysters and con-
duct experiments in oyster culture;

(vi) to carry on biological studies on fish and fisheries.

The bulk of the work done at the esperimental stations subse-
quently established cousisted mainly of industrial experiments, 1n
curing, canning, oil and guano and refrigeration, etc., which are
sumnarized below:—

A—Cunina.

In 1908 an Experimental Station was opened at Enuur, near
Madras, with a view inter alia to experiment in salting, curing
and preservation of fish. The Ennur Station was located in the
Public Works Rest-house. A Superintendent and Head Curer
were appointed to supervise the work. During 1908 salting and
smoking arrangements were made and the experiments carried out
reluted to—(1) the observance of absolute cleanliness especially in
the gutting shed and the thorough washing of fish and (2) the use
of clean salt. The discolpured salt, which alone was procurable
locally, was a stumbling block and this had to Dbe dissolved,
decanted and evaported to get a fairly white salt. The amount of
salt required, the period of salting and the best method of drying
were all matters under investigation, as also the method of salting
by immersion in strong brine instead of the method of dry salting.
Proper scaffolds and  flakes * were used for drying and these were
found to be very efficacious and clean as compared with the indi-
genous method of laying on mats on the ground. Very few blow-
flies attacked properly treafed fish and even these were entirely
kept away, either by using gauze coverings over the flakes or
by a sprinkling of preservatives.

Smoking of the salted fish was also tried with success; the kilns
used for smoking were simple and cheap and the products found
general acceptance and favour. The chief kinds of fish used for
b 3 . -
smoking were Mackerel, Ribbon-fish, small-Seer, large-Seer in
slices, one species of Horse Mackerel and Kora (Sciaena). Besides
hard smoking which would keep the products good for some time,
experiments in light salting and curing for early consumption
were also tried.
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Actual demounstrations with kilns and fish, and lasting about a
fortnight each, were given on the West Coast (Canuanore aud
Tellicherry) and Waltair. Smoked fish were received with favour
not only locally, but elsewhere in Northern India and the Punjab.

Miscellancous other caperiments—A beginning was made in
investigating the proper treatment of fresh (not cured) fish on the
way to market or to the consumer, so as to ensure—(l) that it
arrived at the market, especially inland, in good condition and ()
that the markets or aveus served were considerably extended. This
was perhaps the most difficult of problems in a country possessing
a fully tropical climate ranging roughly from 70° F. to 100° ¥.
with slight variations on either side and yet poor, both 1in the
material assets which simplified the question in the West, such os
wealth and high prices, cheap ice and coal, short journeys and
rapid transport and also in the moral assets, such as business enter-
prise, technical kunowledge, educated public taste and opinion,
sanitary regulations and so forth. The problem was how to get
wholesome, untainted fresh fish to market without ice, as a 1ule,
at low cost, and in large quantity. 1t wuas, however, proved by
numerous experiments that fish well cleaned and souked for a few
minutes in weak brine with a slight admixture of boric preser-
vative would keep perfectly up to at least 24 hours without the use
of ice even in March, especially if wrapped in special paper, such
as vegetuble parchment or butter paper.

The /lislaire process of preserving fish by sterilization was also
tried, probably for the first time in India. Sir Trederick Nicholson
bought a sterilizer and pastilles and  experimented with it at
Ennur; fresh fish treated were hung in ghe open air and continued
without taint up to complete dryuess, though they had received
no salt, ice or preservative whatsoever; flies entirely abstained from
touching them when wrapped in butter paper or vegetable parch-
ment; the fish kept perfectly good for days.

)

The Chlorine process of steeping fish in electrolysed sea water,
was also under successful experiment, the fluid was being supplied
gratis by the courtesy of Messrs. Binny & Co. The preserving
power of thiy fluid per se so long as the chlorine was evolved, has
been completely demonstrated.

Cannanore Station.—A new station was sanctioned in August
1908 and it was opened in 1909-10 at Cannanore as Ennur was found
unsmtal)_le. Here several experiments were made in ordinary salting
and .(11'5'111;4-, in smoking especially of the lighter classes, similar
to kippers, bloaters and haddocks, in the cure of sardines as pil-
chards, which process had the advantage that by the rapidity
and 3359, of curing, any desired quantity of sardines could be
turned i o ¢ T ; As e e §
only oo nto h’ml(ll food. tlhllle '])]()(}“(/{b generally were found not

y commercially acceptable in Ceylon, where there was a great
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market for cured fish, but realized, in several cases considerably
bigher«prices than ordinary local cured fish.

A parcel of dry saltfish samples—cod, haddock, ling, etc.—
was obtained from England and was a vevelation to curers :n
their appearance, flavour, etc.

The adoption of slow drying under shade, to avoid the dis-
colouration from oil usually found in all locully cured fish, obtained
- considerable success.

Brining with saturated brine wuas found, for some purposes,
superior to salt, the strength being kept up by lovse salt; this gave
a better surface to lightly smoked fish. Owing to the impurities
of the salt from the saltpans, English salt had to be largely used
for experiments.

A young man of some means from Travancore underwent train-
ing in the various operations.

1910-11.

Experiments in the preparation of dried saltfish of superior
quality were continued. Further experiments in washing salt in
a sieve, in a tub of semi-saturated brine to get rid of dust, mud,
sand, small shells, etc., which made ** the cleanest fish eat gritty
were made. The resultant salt was almost as good as British
duty-paid salt as regards contents of sodium chloride. Other
experiments tried were the following:—

Piclling, i.e., salling in barrels for sale as wet fish, was a
method new to this country. Owing to the difficulty of getting
proper barrels the experiment was not fully carried out. A quan-
tity of seer, pomfret and mackerel was placed in open roughly
lidden boxes and tubs in 1 to 3 salt as in western countries and
these were perfectly good even after five months.

Old tmine, obtained in sulting superior fish, e.g., seer,
pumfret, mackerel, etc., was largely wsed in brining sardines and
other thin and small fish. The old brine was used either filtered
through sand and charcoal or latterly boiled. An addition of one-

third further salt brought the brine back to saturation.

Formal de hyde and Chlorine.—Though sterilizing fresh fish,
gutted, split and washed proved to be o success, yet sterilizing
good-sized whole fish when merely gutted was found to keep good
only for short periods. Five or ten minutes steeping in strong
brine made sterilization by the Ilislaire process a certain success,
while a very small addition of boric preservative to the brine was
found to ensure preservation for several days.

Tanur Station.—As towards the close of 191011 the Govern-
ment sanctioned the transference of the oil and guano operations
from Cannanore to Tanur, the curing work also, to facilitate easy
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supervision, was shifted in 1912 to the latter station which had

more fishing boats than any other fishing centre in Malabar and

landed a much greater weight of fish.
The following experiments were made at the Tanur Station:—
1911-12.

Light curing.—This wus started In 1910-11. Parcels of fish,
cleaned, brined or salted for 20 to 30 minutes, sufficiently dried
and packed were repeatedly despatched by rail to Kodaikanal—
three or four days in transit—and these were found to arrive in
good condition. Such fish being only slightly salted had the
advantage of having lost but little of their nutritive value and of
their digestibility. When such fish were smoked for a few hours,
their keeping capacity was much enhanced and to Europeans, at
all events, the flavour greatly improved. Light salted fish were
also fully dried without the least appearance of taint; this not only
saved the time usually spent in salting, but kept the product far
more nutritious and digestible.

By a similar method sardines were cured with great advantage;
the whole, ungutted sardine, just as it came from the sea, was
washed, thrown into saturated brine or mixed with dry salt 1 to 6
or 7 for only one or two hours and then sun-dried. The product
was quite good, well flavoured and kept for months. It was the
quickest, easiest and most productive of good food of any process
yet adopted and enabled these fish to be dealt with by tons per
hour and turned rapidly into sound but cheap food instead of being
dried info inferior manure.

Artificial drying.—Successful experiments were made in artifi-
cial drying by using a low cumbustion stove and a hand-driven fan
to secure drying when weather conditions were unfavourable.

Vacuum drying.—Experiments in drying fish by means of a
vacuum plant were attempted, but owing to a defect.which pre-
vented obtaining a sufficiently high vacuum for evaporation at a
low temperature, they were not proceeded with.

Pickling.—Experiments were continued. Both mackerel and
sardines were successfully pickled, i.e., packed wet in airtight
barrels with plenty of salt and kept moist; the fish could be sent
out in the original barrels, drained and packed moist with a little
extra salt in boxes or kerosine tins. The advantages of pickling
as demonstrated were—

(1) its greater digestibility;

(2) its ready preservation for many months (if containers
were airtight);

(3) the comparative ease with which the salt was removed by
soaking, from the wet fish;

(4) the greater range of culinary possibilities;
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(D) the fish, when out in barrels, were not liable to the attacks

© of insects, mildew, etc., a common trouble with dried fish especially

when stored in bulk;
(6) wet curing is independent of weather.

The disadvantages were—

(1) the need for somewhat expensive containers (for poor
people even if kerosine tins);

(2) the larger quantity of salt required; '

(3) heavier cost of transport due to the weight of the packages
of wet fish.

There was a notable visit of enquiry by an official deputation
from Eastern Bengal and Assam to study these methods.
.

1912-13.

By the commencement of the year the Tanur Experimental
Station had two curing sheds, dryers, smoking boxes, a flyproof
shed for hanging lightly cured fish, various other curing plant and
manure pits for offal.,

Experiments in light curing on ungutted sardines were conti-
nued, but the chief experiment for the yvear was on Pilehardizing
on the same lines as practised in Cornwall, viz, in placing the
ungutted cat fish (Pilchards) in heavy salt in 1 to 3 for a week or
two, removing them to barrels with loose staved hottoms and
subjecting them to pressure; the result, after two or three days
moderate but increasing pressure, was a firm solid mass of moist
pickled fish, and a considerable quantity of good and pure oil
almost entirely free from stearine, since the fish were pressed at
normal temperature when the stearine remained solid and could
not be pressed out of the tissues.

Though a very good oil was obtained by this method, yet, for
various reafons, the cured fish did not keep properly.

1913-14.

During the year the experiment was repeated, but the pressure
was still insufficient; the fish however kept well for months.
Regular pilchard screws for applying pressure were obtained from
Plymouth. Pilchardized fish on a commercial seale ave largely
exported to Italy where they are cooked with rice and vegetables.

Prawn curing.—The only method known to the general eurer
was that of simply strewing the prawns, wholly unsalted, on the
beach to dry; the resulting produce was always badly tainted or of
very strong odour. Moreover, as prawns were mostly caught in
large quantities in the monsoon period, it was often difficult to
dry them. Obviously it was necessary to cure the prawns by salt-
ing and to find some mode of drying them.
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The new method adopted at Tunur was to boil the prowns in
salt water, shell the prawus, salt or brine them for a few minutes
only and semi-dry them. It was found that this method yielded
a product suitable for the best tables and kept perfectly good for
months. The special features with the semi-dried prawns were—
(1) they retained the original prawn flavour; and (2) they were
easy for cooking and for digestion. These products were tried
scores of times with invariable success and great appreciation by
consumers.

The fishing season was a failure; this, coupled with the absence
of deep-sea boats, prevented the station from making any progress
on the other lines. Iurther experiments in artificial drying were
carried out in the small drier put up at the Tanur Station. Fish
and prawns were dried in it frequently with success; but it was
difficult to teach ignorant men the true methods of operating a
drier even when worked with a simple slow combustion stove. The
disposal of the cured products gave a great deal of work in the
calculation of costs, in the consideration of the best methods of
marketing and in ascertaining public tastes; four jails wrote for
supplies of dried fish, but Salem and Vellore shortly dropped out;
Trichinopoly and Coimbatore however continued to take supplies.

1914-15.

The year was extremely unfavourable; there were no shoals of
cat fish, few large fish, extremely few mackerel and an extra-
ordinary shortage of sardines. No new departures were made
except in the construction of a new drier and in improving the
semi-dried cure of prawns. These were well established as an
excellent product for which there was a large demand. Tive
pounds of fresh prawns vielded one pound of shelled semi-dried
prawns which kept for months and, when slightly soaked, formed
an excellent substitute for fresh prawns.

A Sub-Assistant was sanctioned and one was appoiated late in
the vear to take charge of the Tanur Station.

A student from Baroda and another from Travancore were
admitted to training for official work in their own States and they
did very well; a voung man from South Kanara was also admitfed
as an unpaid student.

1915-16.

The year was absolutely disastrous as it was one of fish famine,
Mackerel, sardines and cat fish were scarce; the larger fish feeding
on the smaller ones were equally scanty. Hence ordinary opera-
tions were poor and only prawns gave fair results.

Piclled Mackerel.—The new experiment was tried in pickling
mackerel, but these were too few for serious treatment. Mackerel,
pickled with salt like Scotch and TFnglish pickled herrings and
sold moist, were favourahly received. FExperiments in pickling
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mackerel with vinegar (a strong antiseptic) and spices were started.

' The difficulty with this process was to get water-tight wooden

containers or double lacquered kerosine tins.

1916-17.

This year was better than the previous one, but was not alto-
gether favourable. Sardines were mostly small and lean as
compared with ordinary years. The mackerel were unusually small
and large fish scarce. Experiments with mackerel pickled moist
with ordinary salt and pickled with condiments were developed,
They were quite tasty when properly prepared and cooked. ‘

The curing station was visited by His Excellency the Governor
and the Indian Industrial Commission during the year. J

1918-24.

The curing methods developed at Tanur having attained a fair
standard, from 1918-19 to 1923-24 no important advance was
made beyond demonstrating to the public the methods ascertained
and pushing reforms in public fish-curing yards. The statement
below gives the main facts relating to the work at Tanur during
the years 1918-19 to 1923-24:—

Fish Amounts for which
Year. cured. sold. Remarks.
LRg. RS.

1918-19 .. | 90,269 3,878 Sardine though abundant was
small.

1919-20 .. | 127,476 5,918 Season poor, as regards larger kinds
of fish. Sardines wera available
in plenty.

1920-21 .. 97,724 5,802 Sardines scarce, but mackerel were
in fairly large quantities.

1921-22 .. 100,817 5,917 BSardines scarce, but the fishing was

slightly better for mackerel and
. some of the larger kinds of fish.
1922-23 .. | 249,293 |Not eeparately given.| Fishing season favourable. Sardine
Larg. supplies of euwred| and mackerel abundant, though
fish to jails amounted| large fish were soarce,

io Rs. 6,401,

1923-24 ., 92,031 | Not separately given .. | Seagon disappointing. Bardinesand
macke:els scarce,
1924-25 .. 83,813 Do. . Do. do.
1925-26 .. | 83,284 Do. .. Do. do.
1926-27 .. 78,164 Do. .. | Season poorest of the four years
. ino]u(iping 1926-27, '
1927-28 .. 81,675 Do. .. | Sardine scaree.

1924-25.

In July _1925, the GGovernment ordered that the accounts of the
Tanur Station should be maintained on commercial lines.

7
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A new set of experiments was inaugurated in 1924 with a view
to ascertaining how to prevent defects in cured fish under storage,
such as ‘‘pink-eye,”” moulds, rusting and saline excrescence in
dried prawns.

Pink-eye and rusting.—Sodium Benzoate and Bisulphide in the
proportion of 1:20 of salt had a very favourable effect in pre-
venting ‘‘ pink-eye.” Pickling mackerel in brine in closed barrels,
_free from light and air, prevented Pink-eye and rusting completely
for months on end.

Saline excrescence in dried prawns.—The occurrence of salt
excrescence was found to be connected with the length of time for
which the prawns were cooked; by limiting the cooking to an
absolute minimum, the defect was found not to appear for a con-
s1derable time.

At the request of the Director of Industries, Bihar and Orissa,
the District Fishery Officer, Puri, was trained at the Tanur Station
during the year in the curing of fish, specially prawns, which was
one of the chief industries of the Chilka lake. '

An important prawn fishery, worth several lakhs, is carried on
in the Collair lake on the East Coast every summer after the first
monsoon floods. With a view to augmenting the manufacture of
semi-dried prawns for which there was always a high demand, and
to extending and demonstrating prawn curing methods ascertame'fl
and practised at Tanur Station to the East Coast curers, experi-
ments in semi-drying prawns in the Collair lake were conducted
by the Inspector of Fisheries, Vizagapatam, on a small scale, at
the instance of the Registrar of Co-operative Societies and they
yielded good results.

1925-26.

The usual methods of cure were continued. Certain experiments
to prevent salt excrescence in semi-dried prawns were carried out.

1926-27.

Three men were trained at Tanur, one a Chemistry graduate
employed in the Malabar Soap and Candle Works in manufacturing
fish oil. The members of the Thalayi Fish-curing Co-operative
Society were instructed in the methods of light curing large seer.

Seeing there was a good demand for good quality mass-meen
(Bonito) in Ceylon and the TFar East about 84 lb. of mass-meen
were made at Tanur (from Bonito and Tunny) as an experiment
and the whole stock was sold locally and the consumers appreciated
it highly.

The manufacture of Bonito will be one of the chief items of
research and experiment at the ﬁsh-curing yvard in Laccadive
Islands recently sanctioned hy Government,
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. Experiments in sterilization were renewed. Big galvanized tins

‘were used as containers. A consignment of fish was sent to Vellore

where the fish arrived in sound condition. The contents were sold
and the tin returned; but the container was subsequently found
unserviceable owing to the bolts getting rusty and developing
leaks which could not be soldered. A suitable container is to be
devised for future experiments.

Experiments in electrolysing salt water for preserving fresh
fish were vestarted. A small 5-amp. Graphode Electrolyser was
purchased from Messrs. Mathers & Platt, London, and set up in
the Marine Aquarium in March 1927. The electrolyser is the
smallest in the wmarket and yields only a gallon of solution with
1 per cent available chlorine in three hours. A few initial expei-
ments were carried out with the preparation of sodium hypochlo-
rite and in the preservation of fish; sodium hypochlorite has been
successfully manufactired and the experiments in preservation of
fish have shown that about 200 c.c. of fluid is sufficient to keep
one pound of smaller variety of fish for over 30 hours. The faint
smell of chlorine however is a drawback and various experiments
were tried to eliminate it as well as to design containers to trans-
port fish in sodium hypochlorite solution. The need of the services
of an Engineer and Bio-chemist who could devote their undivided
attention to the work is keenly felt. The modern tendency is to
eliminate all preservatives and antiseptics (such as boric acid)
even in infinitesimal quantities, in the preparation of foodstuffs
(vide Report by the British Department Committee on preserva-
tives and colouring matter, 1923). The principle has been
scrupulously observed in all recent experiments at Tanur.

1927-38.

Experiments were made to determine the proper proportion of
salt to be issued for curing shelled prawns and Mullan (Equula)
in wet and dry weather and for mackerel under Ratnagiri cure in
the public fish-curing yards. The proportions fixed were the

following : — .
Wet Dry
weather. weather,
Shelled prawns e T 14 1:5

Mullan e 1:6 1:8
Mackerels under Ratnagiri cure, 1:6, 1:12, 1:19 on the first,

second and third days,

Improved types of cooking vats and gutting tables were designed
and tried.

Special attention was directed to the reduction and standardisa-
tion of working costs by organizing labour. The coolies engaged
on daily wages were dispensed with and contract rates for piece-
work were introduced resulting in a great amount of saving.
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Fish-curing is an age-old industry in India, but the methods
in use are generally primitive and susceptible of great improve-
ment in regard to the flavour, appearance, cleanliness and keeping
quality of the product. The chief indigenous method is to salt the
fish, wsually for one night, followed by sun-drying. Long and
patient endeavour to ascertuin improvements in methods that are
inexpensive to adopt, has been made by the department parti-
cularly at its experimental station at Tanur. The Tanur Station
has accomplished much in determining the correct proportion of
sult for curing, jmproved methods of cure, including most of those
adopted in England and America. Its products are far superior
to those of the bazaar (karwvad). To introduce the improvements
ascertained at Tanur into trade particularly in regard to cleanliness
aud sanitation, proper salting and drying, six Government fish-
curing yards were transferred temporarily from the Salt Depart-
ment to ‘‘ Iisheries ” in 1917. In 1924 all the yards in the
Presidency were transferred to the control of this department.
Progress in improvement in public fish-curing yards has been slow
owing both to the innate and ignorant conservatism of the curers
and to factious opposition. With patience these obstacles are
being overcome. Now there-is a notable improvement on the West
Coast in the cleanliness of the products of these yards, but the
produce is not yet up to the mark. The work in the East Coast
yards commenced only four years ago and reforms there are even
more difficult than on the West Coast, chiefly on account of the
extreme poverly of the Kast Coast curers. A beginning however
has been made.

B—Canning.

In August 1908, Government sanctioned canning experiments
at a suitable West Coast Station. Sir Frederick Nicholson, while
in England on deputation in 1909, purchased an autoclave for
canning experiments. During 191011 a suitable Building was
rented at Cannanore and the plant was set up there. By the
courtesy of Messrs. T. Stanes & Co. of Coimbatore, two artisans
were traifned at their Coffee Works in the making of cans. Stores,
such as tin plates, oil, etc., were also obtained.

1911-12.

When the Cannanore Experimental Station was transferred to
Tanur the Canning Branch was shifted to Calicut. The small
canning plant was supplemented by several necessary accessories.
Sardine tins of usual “‘ quarter ” and ‘“ half ’’ size as well as
round tins of any depth were made.

Mackerel, sardines and prawns and fish pastes generally of
mackerel and sardines, were canned with encouraging results. In
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.

some experiments the success was marked, but in others only

« - partiall The failures were chiefly due to—

(@) the inferior oil obtainable in India;
() inexperience in condimental additions;
(¢) inappropriate methods or period of salting, drying or
o cooking, and
(d) the inexperience of the soldering staff in hermetically
and rapidly sealing tins full of oil, brine, etc.

It was realized that success in general canning could not at once
be obtained in India with many new conditions to face and that
several years of experiment would be needed Dbefore perfection
could be obtained.

1912-13.

Three hundred and seventy-four experiments were conducted and
these were mainly concerned with sardines in oil, plain sardines
without oil, mackerel plain and marinated, and plain prawns, besides
various minor lines, such as fish pastes. The technical success
attained enabled Sir Frederick Nicholson to decide on certain
standards for each class of product. Some samples that were sent
to the public were received with favour.

‘

~ On account of this success, Government permitted Sir Frederick
Nicholson to obtain a superior can-making plant of a character
determined by his enquiries in England in 1912. The factory was
expected to become a place of instruction in canning where the
go-called secrets of canning could be taught. Canning, properly
conducted, was a method eminently suited to the tropics, especially
for fish which so readily taint.

The question of the bitter controversy raised in England in
1912 over the Trade name ‘‘ Sardines’” was examined and Sir
Frederick Nicholson decided on calling the Madras fish ““ Indian
Sardines.”

1913-14.

The experiments were further improved. As the plant was still
the swmall experimental plant of 1912, only a few thousand cans
were packed, chiefly of sardines (plain, curry or with oil), mackerel
and whole prawns and in a small quantity prawn and smoked
mackerel paste. The canning experiments numbered 700. Consi-
derable advances were made in technical processes, especially in
the use of oils obtained from England. One noteworthy feature
9f this year's experiment was that the first-class surdine oil made
in the Government factory was found to be an excellent packing
oil, and this opened out a large additional market for such oil
and a method of cheapening canned fish.

) The canned goods found a very appreciative market and the
difficulty was not to sell the goods, but to supply the demand.
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'The new solderless plant from England
and the new canning factory buildings
construction at Chaliyam which had the advant
from both the sea and the estuary while even the deep sea boats

could come up {o the factory gates. The cos i
d ‘ gates. ost of the site and th
bulldmgs was Rs. 14,845 and that of the plants, Rs. 11,%921.1( °

1914-15.

The manufacture this year was considerable, but the recinds
used were practically those standardized in the previous year ull:d
to judge by the demand, were highly appreciated, ’

About 30,000 cans of all sorts were packed during the vear
wainly of sardines (plain, cured and in oil) 13,020 obf 111:1(;13;1*9,1
(plain and marinated) 8,676, whole prawns 2,905 ’ prawn paste
4,806 and smoked mackerel paste 930. 'l’wenty-nine, thousandpand

one htmdred ans were sold to the public during the year for
Rs. 7,298 which worked up to Rs. 3 per dozen.

The new cannery at Chaliyam was put up; the new canning
plant prod.uced solid-drawn cans, the bodies of which were struci
by a drawing press from the flat tin plates; the covers were secured
to the Dbody by “ double seaming ”’ with the interposition of =
composition band which made an air-tight joint; this method
produced a can free from solder; the can was struck ’as fast as the
press could work and 50 perfect bodies were struck in five minutes,

It was proved during the year that sardines in oil
better for long storage; refined cotton-seed ofl gave as good results
as olive oil, while sardines in fine sardine-oil were n'e;ierall re-
ferred to any as being richer in flavour, ° Y

~ Experiments were tried with gre
shght‘ discoloration of prawns wh
container in a special way.

arrived during the year

age of supplies

were all the

at success in preventing the
en canned by treating the

Sir Frederick Nicholson while in England in 1914
lo persuade British firms to open
dency, with a view to stimulate
spoiled the prospect.

: attempted
canning branches in this Presi-

this industry. But the War

1915-16.
An unprecedented scarcity of fish he i
' reced scarcity of fish hampered canning operations
ag;l very few tins were packed. For lack of the trueboillsardines
§ .utp(;a lo'lz.({cac:czis {))1- Nalla Mathi) the ‘Chala Math;’ €. fim-
vnata) was tried, but proved to be fit only for thirdeclace s
being lean, tasteless and very bony. oy for third-class works

The new solderless plant was brought i i

. nto operati
only scanty scope for its considerable gapacity. d o, but bad
The necessity for protecting the inside of tins
?‘f vinegar and of prawn flesh, etc.,
Double lacquering *’ inside of ting

. from the action
l'ed to various experiments,
with a stove was found to be

were in the course of -
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fairly successful. This double stoving was troublesome and some-

- what costly in fuel; hence experiments were made in sun-heating

in a ““ Solar oven.”” In this the heat could not rise above 300° F.,
the maximum permissible for soldered tins, and the heat was
obtained with no cost. But unfortunately this experiment was
unsuited for the West Coast owing to a long south-west monsoon,
frequent clouds and a moist atmosphere which absorbed and lowered
direct heat.

Hundreds of orders were received literally from Kashmir to
Ceylon, but there was little stock owing to the paucity of fish. So
it was necessary to restrict the sales to within the Presidency.

Fisheries products were displayed at the Madras Exhibition
this year. Several thousand tins were of double or more than
double the ordinary size; these were tried, with a view to save tin
plate and cheapen the price of the contents and to cater to the
wants of big hotels, clubs, refreshment rooms, troops, ete.

Other fish (seer, pomfret, etc.) were also canned in some quantity
and proved successful.

1916-17 and 1917-18.

Certain other experiments in the better preservation of canned
prawns and in canning methods were attempted in these years as
also some improvements to the ‘ Solar Oven.”

His Excellency the Governor and the Indian Industrial
Commission visited the cannery.

1918-19.

Work was sadly hampered both by War conditions and the
poor supply of fish; the stock of tin plates was exhausted and had
to be purchased locally at a high price. Solder went up to about
double the pre-war price and the proper packing oils were almost
unobtainabl®. Notwithstanding these extraordinary items of cost,
the sale price of goods was not raised above that of the previous
year.

The sardines though very abundant this year were generally of
miserable canning quality being lean, and, on this count, canning
was for a time suspended. Mackerel were comparatively scarce
and only 9,716 cans were packed notwithstanding all exertions and
at the end of the year there was no stock left on hand. Prawns
were also very scarce, and only 2,030 cans of whole prawns were
packed and disposed of. During the year 80,267 tins of all sorts
were manufactured; 62,095 tins were sold. -

At a cost of Rs. 3,852 decent quarters for the staff were built
on part of the land obtained from the Forest Department.

An experiment in canning sardines rather more salted than
usual, in large tins in oil, was tried with success; a shopman could



56

open such a tin and sell canned sardines by the pound; as an

experiment cans so packed and processed were subsequently opened
and left open for many days without tainting.

The maximum temperature obtained by the ““ Solar Oven *’
as high as 325° F. and cans were lacquered with it.

1919-20.

Mr. Hornell proposed to Government the appointment of a
General Manager to take charge of the cannery as Sir Frederick
Nicholson severed his connection with the department. One
Mr. H. T.. Prager, Inspector of Salt and Abkari Department, was
appointed Business Manager and took charge of the cannery on
5th December 1919. Work was handicapped by repairs to some of
the machinery. For want of cans, it was not possible to purchase
all the fish available. To prevent a recurrence, an additional lid
stamping Swan Neck Press and a set of duplicate dies were ordered
from England.

was

Mullets, for the first time, were canned with success.

consumers pronounced this to he equal to salmon; but
nately, ver

prices,

Some

, unfortu-
y few were available and those only at prohibitive

A few tins of sardines, with the scales (which the consumers
found a nuisance) removed, were canned and were found to he
capable of improvement, but the operation was tedious and
expensive and the fish liahle to taint.

1920-21.

The year was a complete failure for sardine; but, on the other
hand, mackerel was abundant. New experiments carried out this
year were canning soles, mackerel in oil and mackerel put up as
tamarind fish. To add to the difficulties the price of tin plates
rose to an extraordinary degree. Besides, the quality of the tin
plate was unsatisfactory due to the unsettled conditions of jndus-
trial life in England.

The reasons for the fal

1 in sales of the CANNETY Were—
(1) a glut of im

ported goods in the market;
() the disposal of large quantities of surplus stores of tinned
fish hv the Munitions Department, at low prices:

o 3 t}le sweeping reduction in the numher of English troops
stationed in India, and ’
(4) the withdrawal, by the South Indian R
of the concession enjoved
fish at half parcel rates,
rates plus a surcharge.

ailway Company,
during previous years of sending canned

coupled with the recent enhancement of

The last of these causes proved most

bore a wholly disproportionate relation

detrimental, for the freight
Efforts were made 1o give a wide puh

to the value of the goods.
hmfy‘fo canned goods hy
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means of samples in local exhibitions, advertisement, a new. price
list, new and attractive labels registered with the Madras Chamber
of Commerce.

To.achieve better results, Mr. Hornell suggested—

(1) the removal of the cannery to another place where
sardines were more abundant, and .

(?) the establishment of reliable selling agencies.

- 1921-22.

Mackerel were more numerous relatively to.sardines which were
again abnormally scarce. Prawns were scarce at Chahyam»and,ht.o
meet the local deficiency, semi-dried prawns from Tanur were this
year successfully utilized for canning whole prawns and for paste.

Sales having declined, to reduce supervision charges, Mr. H. L(i
Prager, the Business Manager, was permltte(.l to revert at the eli)
of April 1922 and the Cannery was put in charge of a Sub-
Assistant. N

For various reasons the removal of the Cannery from the
existing premises was urged again.

Next to sardine specialities, mackerel in oil came to be dt.he
most popular production and to improve the container, new ies
were ordered. Samples of canned szuf(h.nes sent to an expert in
Great Britain elicited a favourable opinion,

1923-23.

The fishing season was fairly good, sardines were abundant,
though small and deficient in oil. Mackerel and prawns were
unusually scarce.

It was evident that some outlet should be.foun(.i .to dispose of
the stock and,Mr. Hornell proposed either the imposition of import
tariff on the foreign canned goods or the conceniration upon the
creation of an export trade; the former, however, the Government
did not view with favour,

1923-24.

Two new machines, a double seamer and  a rubber gasket
applying machine were received from England. Owing to defects
Lad . .
in the dies and the rubber rings, the machines could not be put
to use.

The sales by Messrs. McDowells, agents for the cannery goods,
became unsatisfactory and their agency was terminated. A go.od
many tins from their stock were found to have rusted and deterio-
rated and therefore to be in an unsaleable condition..

Canned goods were sent to the British Empire Exhibition and
found a ready sale.
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" Burma and the Straits Settlements were ascertained fo be
probable markets for canned goods since they were importing large
quantities from America. American shipments of sardines to the
Straits Settlements showed an enormous increase in’ 1923.

In1922 .« .. .. .. .. 26538181b
In1923 .. .. .. .. .. 8053497

The consul report also stated that there was in those years an
unprecedented demand throughout Malaya for sardines from
among the Europeans and the Chinese.

Government sanetioned the deputation of an agent, Mr. Alf.
0. Ginivan, to introduce the department’s goods into Malaya and
canvass sales. Seeing that there was a demand for sardines in
tomato sauce in the Straits, a sample consignment was prepared
and sent to the agent, to ascertain possibilities.

Messrs. Bradley & Burch, Ltd., London, from whom the

defective dies were obtained by the High Commissioner suggested
local repairs.

The defective dies after trial by the Industrial Engineer were
sent to the firm for repairs.

Owing to a large stock held in oil sardines and other lines
Government decided that the Cannery should suspend manufacture

of such goods, from 1st April 1925. The staff were accordingly
reduced.

Mr. Ginivan left for the Straits on 6th November and returned
on the 16th of December 1924. Except for a small order worth
about Rs. 700, his deputation was a failure. He reported that

there was a good market for cured products and not for canned
goods owing to keen American competition.

The statement below shows the opening stock, ntmber of tins
manufactured, number sold and otherwise disposed of and the
closing stock for ten years ending 1927-28: —

Year. OSP &nﬂ?g Manufactared, | Tins sold, Ting written | Cl osing
§ . Stoek.
‘ S —
1918-19 . 19,611 80,267 62,005
. . , .. 37,883
1919-20 . 3 '
1920-21 . 5%’,2?? 33’,?82‘2 By :’(z)gg ;’?,g‘i; gﬁg
%335.22 | el 70,610 31,243 4,761 1167658
_93 N e,gss 79,873 48,285 .. 148,246
iggi_% . 1;3‘&2 1«},113 27,331 15,602 179,426
1924-25 .. 197 200 2,2717 33,886 10,808 177,409
Tear .| e |0 e | oas | e
. ) - ) 151,048
1927-28 ool 131,046 ((2)3,228;5()3 | 107,166 23,959 53,162
() Sales retarns; (8) Returned from England. (¢) Excess in stook,
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1925-26.

The two travelling salesmen on pay appointed by Government
during the year for the disposal of canned goods failed to
do appreciable business. So they were dispensed with and one
Mr. Madhavan was appointed on a commission basis as sales agent.

The Fisheries Advisory Committee who were consulted regard-
ing the future of the cannery recommended that Sir Frederick
Nicholson should be consulted on the question. He made the
tollowing recommendations:—

(1) ““ Retain the cannery as an important activity and
instrument of fisheries promoting food production and distribution
and developing industry, trade and intelligence; in these objects
it has as yet done only half its possible work.

(%) Concentrate on reduction of manufacturing cost—(a) by
the closest attention to efficiency and economy and (b) by stopping
the pecuniary leakage caused by spoilage and by undue expendi-
ture on wastage.

* (3) Reconsider the methods of sale.

(4) Offer the present lines and stock of goods at reduced
prices so as to increase general sales, meet competition, get rid of
accumulated stocks and advertise and push our produce.

(3) Widen the lines of production in the direction of cheaper
goods for the masses.

(6) For these and other purposes, use the best management
available. :

(7) Change the location of the cannery to a more useful
centre, even at some expense and loss since better supplies of raw
material, publicity, ready supervision, technical help, the attrac-
tion of students and other benefits will thereby be assured and
moreover the sale of the cannery, if desired, at some future time

will in such Yocation be profitable; if now sold or closed much real
loss is inevitable.

8) Develop its training capacity and make such trainin
: p g pacity g
attractive and thorough.”

Ile offered his services to run the cannery on return from
England which the Government accepted. But later, on account
of ill-health he was unable to undertake the work.

1926-27,

~ The defective die sent to England for repairs was received back
from London. ’

An outright sale of the whole of the stock was effected in Burma
at a reduced cost to compete with foreign goods,
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Government wanted the Director of Fisheries to report on the
future of the cannery. The Director proposed continuance on the,
following improved lines:— b

(1) The assets should be revalued and the capitai investient

involved should be accurately determined for purposes of deprecia-
tion and interest.

(%) The cannery should munufacture tins of approved trade
size already in the market.

(3) The management of the cannery and the Tanur research
station should be combined with a view to reduce the overhead

charges which at present amount to nearly 50 per cent. of the cost
of manufacture.

. (4) 1f possible a suitable by-industry should be undertaken to
fill up 1dle time at the cannery.

(0) The purchase of its Kurope stores should be exewmpt from
the stores purchase rules and full liberty snould be given for the
purchase of machinery, tin-plate, etc., from the cheapest markets,

ScueMk ¥ox DEvELoPMENT 0F TRADE.

Realizing from the experience of the previous year that, if the
fish-curing 1ndustry and trade were to be seriously developed,
business knowledge and business organtzation were necessaly pre-
liminaries, in 1909-10 the Personal Assistant, Mr. V. Govindan,
was sent out ou a tour of special enquiry and valuable first-hand
information and facts regarding the existing markets and tastes in
various localities were obtained.  Sir Frederick Nicholson sug-
gested to Government the need for State pioneership, as in the new
catching and curing methods, in the matter of
a trade and markets which did not then exist
till so developed. Yor this he
for Government to take one or

actually developing
and would not exist
proposed that it would be necessary
two particular localities, open a shop
at each locality and keep it supplied with really geod products.
During 191011 also Sir Frederick Nicholson urged on the Govern.
luent the necessity for exploiting the potential better class market if
the industry and trade, as a whole, should develop and faulty
methods and goods eliminated. He wanted that the development of
the market must synchronise with the development of methods. In
1913-14 @ stall was opened at the Moore Market (Madras) for the

sale of the department’s products. Another stall was opened in
1916-17 at Bangalore.

In 1924 efforts were made to popularize and push sales of
goods maqqfaptured by Government industrial undertakings.
Mr. A. O. Ginivan was sent to the Federated Malay States to re

ort
on the state of the market and to effect sales of canned ﬁsh.p It
was evident from his re

: port that there was a large market in
Sx}lgapore for cured fish and that local curers were exploited by
middlemen in Colombo who secured the lion’s share of the profi

6l

in the trade with the Federated Maluy States. Ou conferring with

all the fish merchants in the Presidency, it was found that they

were eager to secure advantageous sales in the Federgted Ma.lay
States, but desired the assistance of the department for the i.n'st
few years. They agreed to co-operate and oifered to pay th.e fare
of tne officer setected to go to Malaya _for arranging sales of their
goods. Government sanetioned the Dlrectqr’s proposal to send a
capable clerk with sufficient kmowledge of Tanur to Singapore.
'"ne scheme has not so far materialized owing to the following
difficulties : —

(1) No direct lines of steamers exist from the \Ygst Coust to
Malaya and arranpgements are necessary to franship goods at
Colombo. i ‘ . .

(%) Parties wanted the stuff on consignment basis. Banks
offered to collect the proceeds, but retused to handle the goods.

(3) Shipping firms who offered to transport the goods as well
as coltect sale-proceeds demanded a high percentage o comumission.

In 1925-26 Government appointed two traveliing salesmep for
the disposal of canned goods. Lhese failed to uo appreciable
business as there was littie scope for the disposal of. the goous wlth'm
the Presidency. The services of the two travelling suiesmen‘ for
Yamil and Tetugu districts were consequently terminated on zflth
February 1920 and 2ith March 192y, respeutlvgly. In Apnl 190,
the Government sanctioned the appomntment of one M. U. Madba-
van as Sales Agent. Since he was unable to produce the necessary
security, the agency could not be granted to fiw.

(C—O01L anp Guavo,
Prior to the experimental work by the department, the amount

of sardine oil produced on the West Coast was inuonsidembl_e and
of the worst possible quality. 'Che usylul me_thod was to obtain the
oil by putretaction of a wmass of sardines contm.ned in & worn out
and filthy dug-out cance. It was also a.wasteiul process, for the
proteid and other residue were thrown 1untfo the_ sea. Similarly,
when fertilizer was made from sardines, the ancient and accepted
procedure was to spread the sardines on the sand of the open beach
and so dry them in the sun. This had two drawbacks—large quan-
tities of valuable oil, of no manurial value, were wasted and the
product became so highly impregnated with sand that analysis not
infrequently shbowed the resultant mass to contaln as much as 40
per cent of this useless adulterant.

In 1908 the Government approved of Sir Krederick Nicholson’s
proposal to obtain a small oil and fertilizer plant such as would
be suitable for very small capitalists or even fisherfolk. This was
intended to be worked in the Cannanore Experimental Station but
pending examination of suitable plant by the Homoxary Director
in England the opening of the station was kept in abeyance. In
the meanwhile, one private person, Mr. M. C, Choyi of Cannanore,
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erected a small wooden press on the divect suggestion of the thei
Personal Assistant, Mr. V. Govindan. Mr. Govindan was in-
teresting himself in designing and getting made cheap but
effective presses for the purpose and Sir Krederick Nicholson hoped
to second his efforts by enquiries in England.

During 1909-10 M. Choyi erected three presses and succeeded
i placing marketable crude brown oil and guano of 83 per cent
nitrogen and 7-95 per cent phosphoric acid on the market at
remunerative rates. ,

Sir ¥rederick Nicholson attempted to devise methods of obtaine
ing better qualities of oil and guano, to avoid waste of material
and labour and to utilize waste matter. As a vesult of experiments
he produced, instead of coarse brown oil, a fine yellow oil of good
guality never before obtained on the coast and quite fit for use as
an edible oil by the simplest method and plant. He also succeeded
in gelting the largest yield of oil from the guts then mostly wasted
aud which “the local curers derided as oil producers. A main
object of the station was the preparation of oil and fish guano from
the oil sardines by o new system devised in 1908 by ““ Fisheries 2’

ou the example of the American farmers, and demonstration of the
same te the public.

Under the new systewm the fish {or guts) were boiled in open
paus over a fire and the boiled stuff was then pressed for oil. T'he
pressed scrap was dried in the sun and formed guano. In this wa
e whole of the oil was obtained as a very valuable marketable
product while the fish (tissues and bones) were reduced to a friable
mass one-fifth of the weight of raw fish and réadily assimilable as
manure, while the process was absolutely inoffensive and free from
sanitary objection. Many private persons took to these methods
and during 1910-11 there were nine small factories in operation.
In the experimental station efforts were made to separate thé oil
into two qualities, viz., fine yellow oil, which was the one skimmed
from the surface of the boiling pan and ordinary brown il obtained
by pressing the boiled stuff. fine yellow oil was, on test, found to
be particularly good for leather and there were enquiries for it
from firms in Hamburg, Ausiralia, and elsewhere. A good deal
was done not only in fostering the new methods, but also in ascer-
taining warkets. The accurate data available from work at the
station, as to the outturn and cost, showed that big profits could be
obtained from improved methods and that the ol yield of sardines
varied year by year as it was found that the fish differed largely
in fat contents in different seasons, e.g., while in 1909 the very

fattest were obtained in March, those of March 1910 were almost
useless as oil producers.

From 1908 onwards Sir Frederick Nicholson advacated the
wisdom of opening hundreds of petty factories, each costing a few
hundred rupees, scattered all along the coast produciﬁg oil and
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guano whenever possible, instead of large cemtral factories, the

* success of which looked highly problematical especially in a tropi-

cal climate where fish could not be brought from even moderatt
distances without putrefaction.

The Agricultural Department approved highly of the new fish
guano.

With a view to extending the market, specimens of fish oil
used by 11 jute mills in Calcutta were obtained and it was found

that they were very similar to Malabar ordinary brown oil but
costlier.

It was wholly the action of Government that initiated the new
industry of which the propaganda began in 1907, but more parti-
cularly in 1908 and it is gratifying to remember that the industry
meant, at its lowest, the conservation and utilization of oil, hitherto
wasted or rather destroyed in beach drying the oil sardine for
manure, and that this conservation meant an economic benefit
amounting to many lakhs of rupees in addition to many collateral
benefits, such as the industrial and commercial stimulation afforded
to the trade and the readiness and ease with which the new light
weight guano unadulterated with sand could be transported to and
assimilated by the crops of the country.

Towards the close of the year 1910-11, Government sanctioned
further experiments in a somewhat enlarged and improved factory
and the oil and guano work was shifted from Cannanore where fish
were not very abundant and private guano factories were well
started, to Tangr where fish was ordinarily far more abundant.
Owing to the absence of sardine shoals and also to the delay in the
arrival and setting up of the new and in the transfer of the old
plant, little was done during 1911-12.

A powerful English press capable of taking charge of half a
ton and a steam-driven centrifugal were set up; the latfer was
tried once and found effective in separating fluids from the solid.
Steam was applied to boil the mass in the boiling vats, so as to
obtain a prime, light coloured oil, and to reduce the boiling period.
‘A small steam oil-boiling pan for sterlizing the oil and drivine
off any suspended water, a small and a large oil filter press and
a steam oil refining pan working with an air-blast were also got
ready.

Mr. Govindan continued his lectures and practical demonstra-
tions (with a small portable plant) on the Coast. The number of
private factories rose to 45; these factories were wisely limiting
themselves to the production of crude brown oil to suit the nearest
large market (the Jute Industry in Calcutta). The Tanur Station
put up plants to secure only light coloured oil, to separate the oil
and stearine by a filter press and to refine the oil, a special labo-
ratory plant was obtained for experiments in deodorizing. Some

of the best oil was supplied gratis to local medical men to test its
therapeautic value,
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1912-13.

« At the commencement of the year the oil and guano plant at l
tht? .Tanur Station included two steam boilers with two steam
boiling pans of masonry and several of wood all heated by open
steam, besides two copper pans for open fire, presses of various
sorts, two filter presses and a variety of other accessories. ‘

A small contract was accepted to supply 1,000 gallons of first-
class yellow oil to the Government T.eather Fac‘mr? at Cawnpore
T}Ee steam vats were found to be invaluable for the extraction oé
this superior oil, since the action was rapid and the oil could not
be scorched.  Owing to the extraordinary local conditions very
%frttle oil w:ixs mztxd? at Tanur. Sardines were enormously abundant,

were almost destit at, Y
o avene st des gl ute of fat. These gave good guano, but no

The rush f.'or the industry led to insufficient care in sanitar
matters in private factories and on a reference by the Collecto);
of South Kanara, Sir Frederick Nicholson examined a number of
small _factories and made suggestions for the proper conduct of
operations, especially in the matter of leading the effluent waste
water direct to the sea below high water-mark. o

The following table shows the sudden rise in the West Coast
export by sea of fish guano during the year 1912-13: —

1910-11., ‘ 1911-12, 1912-13.
————e e e e R - d 3
Quantity. ‘ Value. Qu ntity. } Vialue. Quantity. Value.
TONS, RS. TONS, ns. TONS. R8.
188 13 618 267 17,866 | 1,872 1,5¢,910

—— U S . L

The whole of the ex
( . xport was to Ceylon, but it ws iev
that part was re-shipped to J apan and elsewhere, v believed

The : o .
cer h}e fxlv)sence of _011 in the masses of sardines in 1912-13 led to a
they} 1ea}\1ry o&\)}ernh(m in drying sardines in the usual fashion on

reach. ; 35 1 i val l
tuent: wh. tle t\;lasfefulnes» of this method in valuable const
owing to the putrefactiv i | 1d be
g ttretactive los: y (

p i loss of nitrogen, ete., could he

g&llged l)y lhe pll( [ q 10 « « v
3 18 1 le(l l)‘ 1 [”UP “I[l[ ([e'l[[ 10 1n fi‘dl
o B4 d I =

Rupees per

tonfbagged,
(1) Fish guano, guaranteed 8 to 9 o
) 8 ne er ce
: 7 to 8 per cent phosphoric acil()l ent Noand 100
2) Fish manuare (beach-dri fthont
guarantee) ( s e . fioh | without 40

-
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No. 2 was the ordinary manure obtained by drying fish on the
.beach. * Since five tons of fresh fish yielded 1 ton of guano or
11 tons of beach dried fish manure, the gain both in money and in
nitrogen was obvious, while the whole of the oil (much or little)
obtained in the manufacture of guano was an additional asset.

Owing to the absence of the oil in the fish, experiments in the
methods of drying lean fish without boiling them were tried. Two
methods were adopted, namely—(a) that of light and brief salting
followed by sun-drying; (b) that of artificial drying. In both cases
the object was to avoid the loss of several days of drying without
salt on the beach where putrefaction, loss by soakage, birds, insects,

“etc., caused great loss of mitrogen and of actual material besides

being a nuisance to the public. Great loss was often caused by
rain on the drying material. It was found that one hour in salt

was a sufficient protection.
1913-14.

The work was continued and improved; the percentage of first-
class yellow oil obtained was larger than in 1912-13 and averaged
above 50 per cent of the outturn. This oil was pronounced by an
European buying firm as Unique ”’ by reason of its purity,
colour and slight odour. The oil chemist attached to the depart-
ment also gave a high technical value. The conditions of manu-
facture were again unfortunate as the shoals of fat sardines were
not only few, but ceased at a very early date. However the quantity
of fish guano exported by sea increased to 4,726 tons as against
1,872 in the previous year. The oil exports by sea were 1,511 tons
of which above half went to Germany. The number of private
factories increased to 211.

On requisition from the Collectors of Malabar and South Kanara
several private factories were visited by the Honorary Director and
the Assistant Director and a set of tentative rules liable to altera-
tion on gredter experience, was formulated to check the growing
tendency on the part of the owners of the factories, to disregard
sanitary rules which was proving a nuisance to the public.

1914-15.

The year was extremely unfavourable for sardine fishery and
so very little was done. A mew shed with two large boiling pans
of a new model (one worked by steam) was built and arrangements
improved for obtaining fine oil and preventing rancidity.

Samples of fine oil were sent to England for examination by
hardening experts and to others for medical use, while the lower
grades and stearine were made into soap. The Oil Chemist was
employed on various analyses and experiments on fish-oil. The
good effect of ordinary caustic lime on the effluent water in place
of the expensive chloride of lime was partly demonstrated,,

9
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1915-16.

This year was absolutely disastrous to the industry being a year

of fish-famine along the whole Coast; only twice in November,
were sardines available for oil and guano work. Consequently
there was hardly any oil and guano or fish manure on the Coast,
and the prices for the minute quantity available, were very high.
Only 2} tons of fish guano and a small quantity of oil were made
at the Tanur Station and only half a ton of oil was available on
the whole Coast from private factories which numbered then 250,
to make up a forward contract for 10 tons of oil.

1916-17.

The sardine fishery this year was better than in the previous year
andl the manufacture of o1l and guano was continued on improved
lines; the products were of firsi-class quality., There was very
little difference between skimmed and pressed oil while the guana
on one occasion gave above 9 per cent nitrogen.

1918-19.

The sardines, though abundant, were lean, very small and poor
in oil-content. About 106 tons of sardines were obtained at a cost
of Rs. 613 and these yielded in oil and guano Rs. 2,173. The
guano was sold at Rs. 81 per ton. The oil yield was only 4 per
cent whereas the normal rate should be double this. During the
year a great quantity of oil was supplied for the Munition Boards,

mainly by purchase from the private factories, which reached 358
in pumber.

1919-20.

Sardines were plentiful and the operations resulted in a good
sale in spite of the fact that the fish were much leaner than in
previous years and the percentage of oil was consequently mich
less than usual not amounting to even 1 per cent. Two hundred
and sixty tons of sardines costing Rs. 2,321 were treated and vielded
585 gallons of oil and 441 tons of guano, both of which realized
Rs. 4,568, leaving a stock on hand valued at Rs, 656. The highest
price realized for guano was Rs. 115 per ton ex factory, Tanur.

A considerable quantity of fish-oil of a superior grade was
supplied to the munition factories and to private firms. Several

consignments of guano were also purchased and supplied to co-
operative societies and others.

Samples of fish-oil were sent to the Indian Institute of Science,
Bangalore, for experiments with a view to finding out the simplest
and the cheapest method of reducing the acidity.

The number of private factories increased from 358 to 563.
was estimated that 2,400 tons of guano valued at Rs
f.0.r. were manufactured during the sea

It
- 100 per ton,
son; most of it was exported
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to Japan, the value of oil manufactured on tl}e coast was about
Rs. 3,75,000. The insanitary condition of private factories was
not remeélied, but the rules for their inspection, etc., were framed
and issued. Adulteration of guano with sand or mud was unfortu-
nately a universal practice; in some samples 25 per cent of sand
was detected. _

During the year 24,557 gallons of various grades of fish-oil were
purchased and supplied to the Board of Munitions. Most of 1t
was of a superior grade and had to be specially lpanufactured
besides at Tanur in a few factories where the manufacture could
be supervised.

1920-21.

The operations were resiricted owing to the dearth of sardmgs.
Only 27-4 tons of fresh fish were purchased as against 260 tons im
the previous year and 337 gallons of oil and 4-8 tons of guano were
manufactured. The operations though very small were fairly
remunerative; the cost of the fish was Rs. 406 while sales and stock
in hand amounted to Rs. 603. The highest rate for guane was
Rs. 120 per ton, f.o.r. Tanur. The few sardines were rich in
their oil-contents, amounting to as much as 6-3 per cent in
December 1920, as against 1-3 per cent in 1919.

A sample of superfine sardine oil was analysed by the Govern-
ment Chemical Examiner and the result was as noted below:—

Specific gravity .. .. . .. 0927

Todine value . .o .. .o 161
Saponification value .. .. .. .- 19(5 -
Free fatty acid (as oleic acid) .. .. - 05 per cent.

Colour .. .. .. . .. .. Yellow (pale).

The percentage of acidity was considerably lower than was allowed
by the British Pharmacopeia for cod liver oil.  Large samples
were sent to the Tuberculosis Hospital for actual trial. The oil
was also swecessfully employed in packing sardine in tins at the
Cannery.

The set of rules framed for the guidance of the factory owners
to check insanitation was approved in July 1920, and the local
boards were empowered to enforce them. Government also sanc-
tioned the appointment of an Inspector of oil and guano factories

"and a fitter, to instruct factory owners in the method of manufac-

ture. A thorough inspection of all factories was made and advices
to remedy the defects wherever mnoted, were also given. The
number of private factories rose to 646, but on account of the
scarcity of sardines very few worked and that too only for a short
period. The total output over the whole Coast was estimated at
1,500 tons as against 2,400 tons in the previous year. On account
of adulteration of the guano with sand in previous years, there was
little demand for it and in some cases buyers actually preferred
beach-dried sardine manure to guano and even paid higher prices
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than for guano. Likewise the Malabar fish-0il earned a bad

reputation in the Calcutta markets and the demand for the same -

was small. The departy s )
¢ partment tried to bring the manufacturers to a

sense of the injury caused to the entire industry by their lack of
commercial morality.

1921-22.

m :

The operations were again restricted, but on a few occasions
large catches were made. The total weieht of sardines dealt with
at Tanur Station was 50-5 tons. From Dthis, about 41 t01;s of oil
and 8; tons of guano were obtained. Of the oil ei{pressed 4:31
‘:1‘11(1 692 gallon's were respectively graded as first and second-class.
l?e highest price realized was Rs. 130 per ton for guano and Rs. 3
afid Rs. 2 per gallon of first and second class oil. -

Th@f percentage of oil this year was particularly great reaching
a maximum of 18-9 per cent about the middle of November: the
general average for the year was 9 per cent. The report 011 the
?11;131119;; ofx 01.1 b;ten‘i 1(0 thve‘ l'l‘ub‘erculo\gis Il}stitute to  test 'its

] A content last year, did not confirm the expectation
previously entertained of the sardine oil becomine a useful and
(:heap.substitute for cod liver oil. The Tanur oil :'as obtained ‘bv
steaming the fish ot a high temperature in an open boiler. Tt was
felt tl}ztt the mode of preparation adopted possibly c‘l'usel tfl
reduction in vitamin content. o :

- Du:n.ng the year much consideration was given to the problem
o'f dewlsmg an artificial dryer capable of dealing with large quanti-
zvles of b‘tvet gluu;lo during rainy weather. Plans and estimates

vere  obtained from a leading firmn i ingls ¢ 101
Dr. Marsden, Industrial ()h{z(jl;;lsltn:ndﬁ]lﬁ 'm' ELngl'l'md e

-+ M ) ! al Chy yeing lixpert. Both had the
objection of a high initial cost and running expenses in fuel
Eventually, taking into consideration the smallness of the ca itai
at the command of the vast majority of the guano manufactllljrers
and the‘ state of the post-monsoon couditions, it was cdncluded that
sun-drying under present conditions of mal’lufacture on the Wes;
Coast could not be replaced economically by any artificial méthod.

A manual dealing with the manufacture of fish-oil und guano
based largely on experiments and results obtained at Tunu: was
?Inlilet\?dl bg; I?n' Frederick  Nicholson (and published as R’eport

0. 3, Vol. I of Mad. ¥ish. Bull.}; an honorari 3
won oaid to e ook M )5 an honorarium of Rs. 1,000

The continued dearth of sardines reducec - of privat
factories f}'Oln 646 to 542 in 1921-22, out <()lf tv]t’iirclﬁnllllis:'eo’fllgi:vggg
took out licences as required by the new rules. In South ‘Kanara
80 scarce were the sardine shoals, that none of the factories conj
ducted any operation. The total output for the whole Coq‘%t did
not exceed 1,000 tons and the price per ton of guano was R‘s 130
The supply of oil was insufficient to meet the (femand B .
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Officers of the department iuspected all the factories in Malabar,

- -those id South Kanara being shut up were not visited.

A demonstration plant was taken during the year, to some

- villuges where this industry was not yet established and the method

explained.

1922-23.

The season was favourable for sardines which were very ubun-
dant and the oil and guano factories prospered.

The total quantity of sardines treated at the Tanur Station was
417,053 1b. (186 tons) purchased at a cost of Rs. 1,459-5-6; the
average price per ton was Rs. 8-4-3 as compared with Rs. 6-9-0
during 1921-22. There were 68,901 1b. (31 tons) of sardine offal
resulting from the curing operations which was also converted into
oil or guano.

The total output of guano was 84,720 1b. (38 tons), the price
per ton f.o.r. Tanur was Rs. 95 as against Rs. 140 in the previous
year. The proportion of oil varied from 2-2 to 7-7 per cent except
in the case of a small batch on 385 Ib. which yielded a pheno-
menally large percentage (19-7 per cent) on 7th November 1922.
The outturn of superior grade oil was only 815 gallons, of which
300 gallons had an acidity below 1 per cent and the rest up to 2-5
per cent. Most of this oil was supplied to the Cannery. The
second grade oil (pressed oil) about 1,350 gallons were sold to the
Controller of Contracts, Simla. )

A specially prepared oil was furnished to the Medical Oflicer
(Major R. E. Wright) in charge of the Ophthalmic Hospital who
had agreed to test it for’ therapeutic value.

Sardine shoals were abundant in the inshore waters along the
whole coust, but they were lean and poor in oil-content. So,
although many factories were at work this year and there was a
great production of guano, the output of oil was comparatively
small.

The estimated total production of guano throughout the Coast
for the year, was 52,000 tons and that of oil 12,000 tons; the
average price per ton of guano was Rs. 756 and of oil Rs. 100. .Most
of the guano was exported to Ceylon, but 2,000 tons were shipped
direct to Japan; the oil was sent mostly to Caleutta. Towards the
close of the season owing to demand from Kurope, there was an
improvement in the prices; and the price of guano went up to
Rs. 125 a ton.

The number of-privaté factories rose again to 647.

Municipalities and Taluk Boards levied Rs. 2 to Rs. 15 as
{icence fees on each factory.
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~ There were three Sanitary Inspectors in South Kauara and two
in Malabar employed by the taluk boards for the inspection of
the private factories. The Iisheries Inspector and the fitter were;
1'et‘a‘1ned for a fur.ther period of two years, from 18th November
1922. A systematic tour was made by these men, wstructing and

dt'em(')‘nstratmg to the fuctory owners how to prepare Letter svades
of oil and guano. o

1923-24.

Owing to the scarcity of sardines the operations were vestricted,
the totful weight of .s:mhne treated at Tanur was 185,260 1b. at a
cost of 1.{5. 808 against 417,053 Ib. at a cost of Rs. 1,459 during
the previous year. i

The output of guano was only 8,398 Ib. and this was disposed

of locally. The superior oil was supplied to the Cannery and to

the Military and the lower grades of oil, stearine, etc., were sold
to the soapery.

192425,

r l’hex;e was a scareity of sardines and so there were operations at
Tanur Station only on four days in the year. 41,851 1b. of sardines
and 11,481 . of Podimeen were purchased and these vielded 313
gallons of oil, 297 1b. of guano and 10,348 1b. of fish meal.
Arrangements were made with the Director of the Imperial

Institute, London, to have our sardi i
nstitute, s i ardine oil test ; i
Vitamin content. H tested properly for the

i i}i bﬁna‘lll Laboratory was set up ut the Tanur Station for analys-
r hy ar . T 3 1 i
tn{’ sh oil and manures and for various chemical and bio-chemical
ests; private manufacturers were permitted to get their oil and
« 1 ol . z : ) D
guano analysed and certified on payment of a small fee
A series of experiments in refini i i .
Xperiments in refining the fish oil

o N . and converting
1t 1nto paint oil, ete., were started. e

1
" Durlgg the year 515 factories took out licences
e prev S o9y T [ [ :
Opelllti()‘ lous ye(u.t \ ;aly few factories however actually conducted
rations owing to the failure of 1 ‘
g ailure of the sardine seas \

P ) > eason. The gu:
was sold at Rs. 17 " 1 : nure
as sold at Rs. 150 per ton, oil at Rs. 300 per ton and fish mglnure

at Rs. 120, The total estimated i
. L oe ¢ uanfit ) :
Coast was 4,000 tons of guano (‘l’mn " Droduced thwughOUt e

st was , 2,000 tons of fish oi
i(;na lot fish manure valued at Rs, 4,25,008 ﬁf{lsl 0;1121(1)((1)01’003
s. 1,00,000, respectively. The season proved disastro{ls jco 111:311;

who were unablfe to fulfil contracts eutered into in anticipati

a good season. The fish-curing yards of the Presidenc ore tra o

ferred to "(he' contrpl of the department and the Y N frane

employed in inspecting factories were absorbed in th hocial stat

of officers during the year. In consequence Fisherie;3 g?ﬁféﬁ sl
§ 'S were

not able to carry out any i
le tc \ any regular inspectio i
factories since this year. pection “of il and guano

against 440 of
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1925-26.

A poo'r sardine season resulted in sardine operations at the Tanur
Station only on five days.

The total output amounted to 12,972 1b. of fish meal, 10,700 1_b.
of guano and 1,976 gallons of oil. The high percentage of oil,
11-4 per cent in sardines was a special feature of this year.
Experiments in refining oil were also carried on and about 50

gallons of A-1 edible oil were prepared.

Sales during the year amounted to Rs. 12,443-6-1.

There were only 463 private factories during 1925-20; some
of the factories did not work for want of sardines; the price of
guano ranged between Rs. 60 and Rs. 110 per ton and fish oil
hetween Ts. 125 and Rs. 200 per ton. Fish manure was sold at
Rs. 70 per ton.

The estimated total output for the Coast this year was 9,850
tons of guano, 4,980 tons of fish oil and 1,000 tons of fish manure
valued at Rs. 7,50,000, Rs. 8,560,000 and Rs. 70,000 respectively.

1926-27.
This year was the poorest in the four successive bad years.

At the Tanur Station 40-25 tons of sardines, etc., for the
manufacture of oil, fish meal and manure and 320 gallons of crude
oil for refining, were purchased. The price of fresh sardine was
Rs. 23 per ton as against Rs. 13-10-0 in the previous year. There
were heavy sardine operations only on two days; the total output
was 3,292 1b. of guano and 248 gallons of fish oil. One thousand
six hundred and seventy-one 1b. of hone meal was also made duaring
the year,

Samples of edible sardine oil were sent to Professor Drummond
through the Tmperial Institute, London, and .Prof. Hjort of
Christiania University for Vitamin test. Both reported that the
Vitamin A content in Malabar Sardine oil was negligible, but
Prof. Hjort stated that there were indications of another vitamin—
possibly Vitamin D. In pursuance of the suggestion of Prof.
Drummond, a trial was made to prepare oil solely from the sardine
liver.

There were 504 licensed oil and guano factories, but most of
them did not work owing to the failure of the sardine season.
Sardines appeared in small shoals only for a few days in November
and December.

The total output on the Coast was 2,100 tons of guano, 640
tons of fish oil and 2,100 tons of fish manure. The rate for guano
varied between Rs. 70 and Rs. 180 per ton in South Kanara and
Rs. 75 to Rs. 140 in Malabar. The price for oil varied from
Rs. 150 to Rs. 300 per ton in both the districts.
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192728,

Sardines were scavce and mackerel were caught in fair-

quantities,

~
72-12 tons of fish and bones were purchased for Rs. 1,412-3-6
) 3 L. 5 » £y « . 5 1 et

or I\.s. 19-4 per ton as aganst 4025 tons at Rs. 23 per ton the

previous year : the higher price being due to the fish being mackerel

mstead of sardines. The total output was 27,566 Ib. of fish meal,

,),‘G(Jf} Ib. of guano and milled fish, 423 gallons of oil and 1,383 1h.

of bhone meal.

Mackerel formed 50 per cent of the fish treated. The oil
obtained from them came to 1-595 per cent of the raw Weight of
fish, the maximum being 2-4G per cent at the end of November,
which is decidedly lower than that of sardines which gave 10 per
cent in November and a maximum of 20 per cent in 1921-22.

The percentage of stearine in mackerel oil was nearly 2 as
against & in sardine oil. Four hundred and seventy oil and guano
factories were licensed during the year. Owing to the failure of
the sardine fishery, only 156 factories worked.

Approximately 200 tons of fish oil, valued at Rs. 50,000, 850
tons of fish guano valued at Rs. 95,000 and 1,00,000 tons of fish

manure valued at Rs. 10,00,000 were produced throughout the
Coast.

Owing to the abundance of mackerel, attempts were made to
extract oil and guano from this fish. The oil yield was very poor,
but the guano and manure manufactured were found to have high
manurial value, equal to, if not higher than, sardine guano. The
price of guano rose from Rs. 80 to Rs. 200 and of oil from Rs. 175
to Rs. 350 per ton loose ex factory.

D—REFRIGERATION,

Beyond a distance of 20 to 25 miles from the sea coast reached
by runners, fresh sea fish does not reach the markets in the interior
as the climate and lack of speedy communication prevent trans-
port. A large potential market for fresh fish, exists in the interior
and the only set-back to the trade has been lack of efficient means
of transport, want of ice and cold storage facilities or other suitable
preservatives. TFish refrigeration has therefore heen a subject of
early enquiry by the department. Sir Frederick Nicholson when
in England in 1912, studied methods other than light curing for
keeping fish fresh; two of which were specially noticed that year by
the trade, (1) the method of conservation by Co; (Carbonic acid)'
did not seem practicable in this country owing to the heavy cosi")
of the plant, (2) the other method (Henderson’s brine freezing)
was shown to Sir Frederick Nicholson by the inventor and had
great possibilities; he generously permitted the use of his process
freely in India ‘‘ for the good of the people ”’ and subsequently

» communicated further improvements made by him. In this method
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of refrigeration the details differed largely from the ordinary
freezing . and packing in ice. It was tried in 1912-13 in an
imperfect way—imperfect for want of correct plant—but the
results were fairly satisfactory; the cost as carried out, was unduly
high, since ice at six pies per pound had to be substituted for
mechanical refrigeration, but the results showed that frozen fish
could be despatched without ice and yet kept perfectly good even
on the plains for three days. These experiments were continued
in 1913_14 with much success, but were not carried out in their
entirety, as the refrigerating plant was only received in March,
too late for being set up during the season.

While in England in 1914, Sir Frederick Nicholson made

.enquiries regarding the Irench Audiffren-Sangrun refrigerator;

machines of this make were found installed in the Government
House, Madras, and Pasteur Institute, Coonoor. ?

In 1915-16 fish frozen after the Henderson method was success-
fully prepared and experimentally distributed. The plant consisted
of a small refrigerating’ plant and oil engine. In the brine tank,
the fish previously cleaned and slowly cooled to about 35°F., to
get rid of the animal heat, were plunged into clean sodium
chloride brine at a temperature of from 10° to 15°F. The frozen
fish when removed were packed in paper and a basket with 2 or 3
inches of paddy husk as insulation. In this way it travelled
successfully for several hundreds of miles and up to two days in
time, on many occasions, without a single failure. Experimentally
the process was quite successful; commercially two things were
requisite, viz., (1) an organized and continuous supply of really
fresh fish of a quality worth the cost of refrigeration and railway
parcel carriage; (2) a plant sufficiently large to deal with several
cwts. at a time to cover overhead expenses.

In 1916-17 the Henderson method of freezing fish was success-
fully operated till the hot part of the engine cracked; it was not
possible to replace this readily. It should be understood that the
small experimental plant was intended to ascertain technical facts,
and not to make a business profit for which plant and organisation
on a large scale would be necessary.

In 1918-19 a pair of twin refrigerating tanks were constructed
at Tanur, to experiment in sharp freezing and in chilling of cheap
fish, e.g., sardines.

In 191920 an experiment in the sharp freezing and chilling
of fish was carrted out, but it was not a commercial success, owing
to the large quantity of ice required and its exorbitant price.

In 1924 proposals were made by the present Director to conduct
further experiments on modern lines, but Government ordered the
postponement of the experiments.

A South Kanara merchant, Mr. Sqma, in view of the Govern-
ment attitude, offered to take up fish refrigeration, if technical

10
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assistance be given by the Director. Accordingly, on the advice
of the department, he has purchased a small ice-making plant at
a cost of £400 and has built an ice factory at Malpe. At present
he packs the fish in ice, but wishes to experiment with the more
motern methods of refrigeration,

F—Ormur MISCELTANEOUS FXPERIMENTS.

Manufacture of Fish Meal —VFrom enquiries in England and
from a perusal of agricultural reports, it was realized that fish
meal was largely used in Western countries as food for cattle,
poultry, ete. In April 1913, a sample of lightly salted and dried
lean savdines was sent fo the College of Agriculture at Coimbatore.
Lixperiments conducted there were successful, but the commercial
success of the meal depended on the price of the dried fish which

was very variable, owing to the great uncertainties of the sardine
shnals.

As enquiries were made for fish meal for feeding cattle, pigs
and dogs, the experiments were renewed in 1919-20 and samples
prepared were favourably reported on.

In 192021 the preparation of the fish meal for poultry was
continued and the demand for it was slowly increasing. Realising
by this time that the manufacture of this product had come to
the front rapidly in Western countries, notably in England and

America, increased attention was given to it during the

year.
Both sardines

and mackerel were utilized; the meal made from
mackerel was whiter and contained a smaller proportion of fat,

but it was more expensive to produce. Resuls of analysis of the

fish meal by the (tovernment Agricultural Chemist in January
1922, were as follows : —
Mackerel Bardine
. meal, meal.
Moisture e 875 774
Ash

490 17:50
Crude Protein

e . 7744 5929
Ether Bxtractive ... .. 880 1345
TTnestimated . 011 2:02

B ——

100 00 100-00

With improved presxing a consider

! able reduction in the percentage
of oil was effected.

The Manager of the Government Cattle Farm

on trial found the Tanur meal suitable for cattle,
In 1922-23 the manufacture was done on
the quantity of fish treated being 71,706 1b.
and 1,200 1b. of horse mackerel and ribho
Rs. 342-13.0. This yielded about 10,300 1b.
Paration involved much extra 1

utensils; the greatest difficult
cake,

at Chintaladevi

a much larger scale;

(32 tons) of sardines
n fish costing in all
of fish meal,
abour for want of proper

v-was found in {p
Powdering arrangements also w

Its pre-
plant and

( ying the pressed
ere 1mperfect,
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i o LBurope: rners of cattle
The meal was mainly sold to luropean owpers

. . . _ eeders. as well as the (Govern-
« ~faims, piggeries and to poultry breeders, as well as

ment cattle farm. The number of customers increased.

The quantity of fish meal prepare('l iu‘ ‘19223‘—24 wu{sqnu‘)re than
double that of the previous year, being 22,113 IP. There wi)s‘a
considerable increase in customers and sales. The Umtf)(]:- .;Oj
vinces Poultry Association Lelped to.sell ubout1 lltmz‘;' t-heticliiibu(:
of Agriculture, Travancore, took half a ton and the Caruna ,
Madras, took 3 cwts. a month.

X . DA 9%

Sardines and other fish were scarce 1n 192425 and‘ only
10,348 1b. of fish meal were manufactured this year. KExperiments
’ . I 1 J 3 » .
at the Hosur cattle farm showed that small quantities, such as

two ounces a day, had such bone building and fattening proper-

ties that a bull-calf and heifer fed on this meal grew up steadily,
attained maturity and started breeding at the second year.

H N 3 - 3,
There were enquiries for fish meal from Kurope; the %lders
. , i L .
promised were in hundreds of tons, but the output at.thf i atl}un
Station was far too small. Kxport trade will reqtu;“e insta atulo
) i inery ¢ sonsig 1t was sen
of power-driven machinery. A.scuuple consignimer s sent 10
Burma and advertisements were inserted in Colombo and Singap
papers.
During 1925-26 fish-meal operations were continued un(zl gie
sutput was 12,9721 1b. There were enquiries from Kenya and the
rales in India and Buwma increased.

' : ish avail: i antities
Tn 1926-27 two other miscellaneous fish available in (]_ll‘ctl(lllf !
at Tanur, * Chamban' and shrimp were successtully used for
b | ) )
fish meal and found to produce good white fish meul.

Fish meal this year was made from scrap, formerly uon;ert%}
wholesale info guano. The enormous economic :l}l\'unt;lige 0 l:lsu(, :
utilization will be evident from the fact that while guano se srg
about Rs. 80 a ton, the same quantity of fish meal s.ells at Rs. 25 1
But so far Tanur has not succeeded in reducing fat‘m sar(ﬁlned mgar
to the required minimum of 2 to 3 per cent. 'lhelm; 0 Ss 31’
reduction of fat are—(1) mechanical pressure; anc ()14“11}18 o
solvents. Both require study by a qualified whole-time ¥isherie
Chemist.

In 1927-28 experimeuts in 1"edu(:ing fat to 1;1-evenrtl‘ mn?édtlltly
and to increase its keeping quality were carried fmt.' ) 0 te{,‘wteg
effect of more efficient pressing, 't‘wo e.\fpermxent;s "‘}(?xtblbf)ll(okiil(r
in hydraulic pressing this year. The re.:sults show, that by co king
ar 11) essing the fresh fish, the reduction of fat (-,on'tent eﬁectfad,
iﬂ;ugﬁ '{ixppnreciable, is not sufficiently iow }:(-O,h']l-litlizt th;,flléﬁh
investment involved. In the case of fish which 1 P 1y

fresh. the fat can be reduced even to 1 per cent of the dry weight
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of the cake, but this is effected by pressing out the major portion
of the solid fleshy matter as “ foots.”” This reduced the dry
weight of the cake to 4-3 per cent of the wet weight as against
16 to 20 per cent in the ordinary process.

Two new fish meals introduced this year were prawn shell meal
and shark meal. Both found favour with customers, the former
for its cheapness (1 anna per pound) and the latter for its low fat
content (5:24 per cent) and white colour.

Studies on remodelling of the manufacturing plant, to reduce
ccolie labour, fuel, ete., were made and the purchase of a small
engine for powdering fish meal received consideration. The

Industrial Engineer who was on deputation in America has studied

the types of fish meal plants available in America at the request
of the Fisheries Department. The devising of a suitable conti-
nuous process plant for the Indian sardine is a matter of great
technical difficulty and the services of a skilled Fisheries Engineer
were keenly felt. The Industrial Engineer and the Director with
their very limited leisure have pushed the investigation as far as
possible and a suitable plant is receiving consideration,

Utilization of Waste.—Experiments have been tried since
1909-10. Pits were dug at one end of the Tanur yard and lined
with wood, mats, etc. These were gradually filled with offal from
the gutted fish, the products of failed experiments, etc., with a
modicum of ash from the Municipal incinerator and of quicklime.
After several months a quantity of pit manure was available to be
dried and bagged. This not only got 11d of offal without nuisance,
but with considerable gain. Sardine offal however had to be first
boiled for oil before being consigned to the manure pit.

Soap.—The Oil Chemist appointed in December 1913 was

employed on various analyses and experiments on fish oils and

soaps both at the Indian Research Institute, Bangalore, and at the
Agricultural College, Coimbatore. His work was however mainly
on research connected with soap manufacture.

In 1914-15 the Agricultural authorities wanted the soap for
insecticidal work, and the Military demanded a good harness soap;
the Chemist succeeded in making a soap which was found highly
nsecticidal for bugs, coconut Dborers and mangohoppers, but
innocuous to plant-life. Henceforward for planters’ requirements
two soaps, a pure fish-oil soap and a fish-oil rosin soap were made.

In 1915-16 fish oil insecticidal soaps were made to the amount
of about 28 tons, of which nearly 25 tons were sold; the greater
proportion was » soap containing rosin which the planters pre-
ferred to plain soaps; these 80aps were very favourably reported

on by the Government Entomologist for wuse against ‘‘ mango-
hopper.*:

ik

In 1916-17 only 12 tons of fish oil were converted into soap

* and sold when there was a decrease in demand due to diminution

of insect pests on consumers’ estates.

The soupery and the Oil Chemist were transferred to the control
of the Industries Department in 1917-18.

Vineyar—In 1915-16, while trying experiments at Tanur in
the preparation of pickled mackerel with vinegar, Sir Frederick
Nicholson felt the need for cheap, but strong, vinegar. The
vinegar available locally was too weak and British vinegar far too
costly. Hence he attempted to manufacture his own vinegar; the
““ quick process ”’ was adopted, the alcoholic base being rectified
spirit with various feeding additions.

A small generator was locally devised and made some 62 gallons
of very pure aromatic vinegar at below the cost of local vinegar
but of double the strength. But it was subsequently realised that
the hot climate of the plains was against success and so Sir
Frederick Nicholson suggested continuance of the experiment in
the breweries at Ootacamund.

Fish glue—In 1915-16 at Tanur an attempt was I}lade to make
fish glue from various waste parts of the fish cured in the yards,
but, owing to various reasons, sufficient attentlon. could not be
paid to this line of research. Meantime the Industries Department
tock up the research, but gave it up as an wuneconomical
proposition.

SECTION V.—PEARL AND CHANK FISHERIES.
® N

The aim of this section of the department is the organisation
and development, on scientific lines, of the ancient ch@nk and
pearl fisheries which are Gfovernment monopolies, with a view both
t ensure the prosperity of the fishermen who engage in these
fisheries, to the exclusion of the middlemen, and to safeguarding
the revenues to the State.

The chank fisheries of Madras are worked off- the six southern
maritime districts on the Kast Coast. The important ones are
those of Tinnevelly and Rammnad. The former yields from 11 to
2 lakhs of shells ];er annum, the latter; leased for 15 years from
1913-14 for the sum of Rs. 60,000 from the Raja of Ramnad
usually produced from 2 to 2} lakhs of shells a year. But the
lease of the Ramnad chank fisheries from the Raja of Ramnad
ended with June 1928. The smaller fisheries of Tanjore, South
Arcot, Chingleput and Nellore are leased to contractors. :
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All the important pearl bauks lie off the Tinnevelly and

Ramnad Coasts. T'rom causes still obscure, the pearl banks ate -

seldom productive. While chank fisheries are annual, the pearl
fisheries are intermittent.

These monopolies of the Crown have been handed down from
the ancient IHindu Kings. Irom the beginning of the 19th
century these fisheries have been administered by the British,

From 1801-1877 the chuank fisheries were leased out to two
cotton merchants of Tuticorin, Mr. Couq and Mr. Barter, who
undertook the entire oraganisation and conduct of the fisheries.
Difficulties with the renters and the belief that direct management
of the fishery would result both in increased profits to Government
and Improvement in the condition under which the divers worked,
led the authorities to abandon the renting system in 1876. Thence-
forward the Port Officer of Tuticorin was Superintendent of these
fisheries and organised and worked them departmentally. The
anticipations of Government were justified. Against the annual
rent of Rs. 7,566 realised during the 33 years prior to the resump-
tion in 1876, Rs. 10,521, very nearly one and a half times the
revenue, was realized from the chank fisheries during the subse-
quent 33 years up to 1908-(9.

After the British assumed control of the pearl banks in 1796,
14 pearl fisheries have been held up to 1908.

Mr. H. 8. Thomas, in paragraph 96 of his report on the pearl
and chank fisheries in 1884, recommended that, if Government
should ever contemplate constituting a  Iisheries Department,
these fisheries should be combined with it and given the benefit of
scientific supervision. As it was, these fisheries were under a very
busy officer (Port Officer) with a daily increasing business to
supervise a distant duty, totally foreign to his primary duties and
one for which he, in all probability, had no previous training and
possibly 1o taste. The administration of the fisheries_under these
conditions was found to be unsatisfactory. In the interest of the
Goverument revenue and of the fishing population of the Coast
they were transferred to the Fisheries Department in the year 1909.

I—Pearn Fistery.

After the trausfer of the Pearl Fisheries to the Fisheries
Department, Mr. Hornell conducted a small pearl fishery oft Tondi
in 1914. Tt was however in 1922-23 that pearl oysters appeared
in great abundance on the majority of banks off the Tinnevelly
Coast. Two inspections were made in the Spring and Autumn of
1923-24 and the oysters were found growing rapidly in size and
weight. The oysters on some of the banks were found crushed by
the stone anchors enployed by fishermen. The banks were patrol-
led by the fishing vessels. An exhaustive inspection of pear]
banks in 1924-25 showed that oysters on some of the banks had
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reached their maximum size. In the year 1925 Government framed

rules under section ¢ of the Indian I'isheries Act of 1897, prohi-

biting fishing on the pearl banks and penalizing poaching and
theft of oysters and pearls.

Trom 1926 to 1928 five pearl fisheries, aitended with unprece-
dented success, were held as shown helow :—

Giross
income,
RS,
Spring of 1926 ‘e w. 2,256,455
Autamu of 1926 .- ... 851387
Spring of 1927 o we 2,564,497
Autumn of 1927 . 195039
Spring of 1928 .. 2,02,676
9,08,953

The maximum revenue from pear] fisheries in any year during the
last 100 years was in 1927-28. Taking the productive cycle of
years 192628, the gross revenue was Rs. 9,08,953, a h}gher aggre-
gate, than for any previous period of three consecutive pearling
years, for which we have a record.

Notwithstanding the premature closure of the ﬁsheries’ on
account of cholera, administrative difficulties caused by factions
among Parawars, the long-standing prejudice among pearl
merchants that Indian fisheries are inferior to those of Ceylon and
other damaging factors, the fisheries yielded a subs.tantlal. revenue
and completely restored the reputation of the ancient Tinnevelly
fisheries. The fishery camp was placed at Silavathurai and the
camp arrangements were superior in point of sanitation, water-
supply, etc., to any fisheries held in Ceylon or India. Also dyring
these years a successful effort was made to run a pearl fishery in
the Autumn for the first time in the history of Indian pearl
fisheries. Oysters have now totally _disappeared and there is very
little prospect of another fishery during the next few years.

IT—CriaNK FISIHERIES.

The sub-joined statement shows the number of full-sized
chanks fished in the Tinnevelly district and the gross Tevenue
realised by the sale of these chanks fql' '20 years ending 1928—2.9,
during which the fishery was administered by the Fisheries
Department and 20 years prior to 1908-09. The figures show
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that the chank fisheries have been 1
g ‘ organized L § i
the transfer has been fully justified g _1_112“( on o sound basis and

Tinnervelly Chanl Fisheries.

Number of
Beason, fllllll-slzed Rate per 1,000, Gross revenue
cﬁlf”lkﬂ ’ realized,
shed.
1889-00 .. . RS. A. P. RS.
1800_91 .. . e 55,6?9 84 6 11 4,608
18012 . SO PO o8 0} 2
189293 .. .. .. } 316,35 { O R 5
sv-0 .. . L L o B0 0| ey
189495 .. .. .. M 78 0 | aon2| 5
1895-96 .. .. | bl 62 410 | 12880 %o
o7 L Lt 185,641 81 6 3 15,1004 25
o9 . Lo 209,801 77 & 3 16,237 1 1™
1898-99 .. .. .00l 18164 81 8 0 | 15303} M5
1899-1c0p o, .0 o0 0 o neoo 8716 9 | 13,013, He
1900-01 .. i, : T . 11648 112 11 o 13,370 -4
1901-02 ., ) e 205,671 113 1 0 23,2541 %2
1902-03 .. e el 338,908 83710 9 | 28190 | &g
1903-0¢ .. .. oo 102,817 6370 0 6,477 £8
1904-05 .. : [ . 130,067 154 13 ¢ 20,913 E.g
1905-08 ' el 118634 121 o 6 | 14368 2%
1906-07 L. . 86,725 10t 6 11 9,057 <8
leo7-08 .t | MBse0 |17 4 7 | 1a8a7) 2
1908-08 .. 00t 163,671 99 8 8 16,292 =
leog-10 ., .. T | 272841 99 9 7 | 27,175
1910-11 .. o ' . = 804,276 121 9 9 37,0033
it e o] 281330 110 0 0 | 300916
o C e ] 186144 10 0 0 | 18276] o
Blaas e e | 13654 10 0 o | 15020 -2
My - ©e | 20 121 0 0 28460 | § &
lotoag L et | 12 121 0 0 | 15662 | 23
w61y L. 295,043 121 o o 35,700, s &
1917-18 N o . 166,841 191 0 o 20,188 ¢ 4.8 s
1918-19 .. Tt e 121103 121 0 0 15,386‘“)":5
1919-20 . " - - . 145,285 325 0 0 472181 5o d
1920-21 .t en e 108041 325 0 0 | 61656 BB R
192122 . v e ] 1098t 323 0 0 | 35,566 &5 B
1922-23 - - . . 69,9‘7(? 210 0 ¢ 14608 &S
1928-2¢ .. . .- 311,826 210 0 0 | 65483} S
192¢-25 . e 276,486 230 0 0 63,592 | § 3
1925-26 11 T tt 92,051 | 230 0 o | 22302 5%
192627 L. o 16,688 350 0 0 | 16306| <72
SR onononoo| g omel
- . e ' 0 0 37,259
. . . . . 423,623 ; 69
(Total up to 26th May 1929 A .
when the fishery olosed.)

The highest number of chanks ey

district in any se er fished in the Tinnevelly

as " .

cistriel i any ‘jzon and the maximum revenue realised from the

AAMKS I any year were in 1928-29. The aver

revenue from the Tinnevelly chanks duri I iy ol

192829 is Rs. 37.955 whi s during the 20 years
<) 18 Iis. d7,955, while the average annual rvev

the R0 years previous to 1909-10 is /

to develop the chank fisheries of T

of Government this year and w

ending
enue during
only Rs. 15,986, A scheme
_anjore has received the sanction
ill be proceeded with shortly.

-
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The departmental working of the pearl and chank fisheries has
. benefited the divers, chank workers and merchants and the present
condition of the industry is satisfactory and prosperous. The
divers are no longer under perpetual debt to capitalist “ muda-
lalis,”” but are independent wage-earning labourers, to whom
advances for boats and equipment are made by Government on
easy terms. The consumers, the chank workers of Bengal, have
been assigned the monopoly for the purchase of shells, on highly
favourable terms, thus cutting out the middlemen who fleeced
them almost to the point of extinction. The pearl fisheries have
heen retrieved from the evil repute into which they had fallen
during the last 100 years or more and the Tuticorin fisheries have
outshone those of Ceylon for the ‘first time within the living
memory of pearl merchants. .

BECHE-DE-MER YISHERY,

In 1914-15 several of the species of Holothuria best esteemed
by the Chinese, in the preparation of their great delicacy of
Beche-de-mer or trepang, were found in the course of the prosecu-
tion of the Ramnad chank fishery, to be abundant in Palk Bay.
The proposal to start the working of this industry was submitted
to Government and sanction was received from Government in
191516 to open an experimental Holothurian curing factory at
Tirupalakudi where the problems of successful treatment might be
investigated. The work of curing Beche-de-mer continued on a
emall seale till 1927-28 and with the decision of (Government not
(o renew the Ramnad chaunk fishery lease, this industry which
was carried on as an adjunct to that ¢hank fishery, was also
brought to a close.

The financial statement of receipts and expenditure is given

below : —
Year. Receipts. Expenditure.
[ RS. RS,

1916-17 .. . ‘e ..o 1075 656
1917‘18 .. .. .e .o 658 688
1918-19 .o .. .e ‘e ‘e Not avail-
able.
191Q‘20 LR . .. LY . e 99
1920—21 . . LIEY . . 59 234
192122 .. . .. .. 439 398
1922-23 .. .. .- . 360 466
1923‘24 L) .. .o .. 896 610
1924-25 .. . .. .. 700 620
1925‘26 L) .. LIl .. 47[ 467
1926-27 .- ‘e .o .. 709 434
1927-28 .o ' . .. - 969

This by industry was carried on, as the .wages earned by divers
at Tirlipal‘akudi, were not sufficiently attractive and the collection
of Holothuria in addition to chanks augmented their daily

11
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earnings. Departmental efforts in this line have giv
to the local merchants and they have unde
the same lines as was conducted by the dep

en an impetus

artment.

SECTION VI.—SOCIO-ECONOMIC WORK.

At the inception of the department, its first
of investigation and effort, was
Pisheries as a source of food.

and chief object
naturally the development of
Very soon 1t became obvious that,
in developing the fishing industry for the benefit of the consumer,
an essential consideration, in the present condition of India, was
the producer. Not merely does the development ultimately rest
with him, under the peculiar caste system prevalent in India,
but his welfave is just as important as that of the consumer. It
was felt that it was not an absolutely new industry that was to

be introduced, to which anyone in the country may and will resort,
but the development of an ancient and indigenous one employing
vast numbers of people forming an exclusive caste with imme.
morial interests and customs, who ought to develop in the same
proportion as the industry, in status, intelligence, independence
and wealth.

The first efforts of the department w
mal and unsystematic character,
of the Honorary Director of T
ol the fishing community,
members of the community,
sations, the necessity
Mangalore and he

ere necessarily of an infor-
From 1910 one of the Assistants
isheries, who was himself a member
hegan the work of impressing on the
by informal talks and private conver-
and henefits of co-operation in a Sop
Iped to develop it.

Society at Malpe in the South Kanara
ing point for temperance work in that
school was also started in 1913 at T
of co-operative socteties, schools

lety in
An indigenous Temperance

district, formed the start-
district. A special fisheries
anur.  Gradually the number

and temperance societies, started
under the auspices of the department increased. But the work

was still carried on with little or no method and on a humble
sca]e.r Between 1917 and 1919, Sir Frederick Nicholson submitted
to Government comprehensive schemes to establish special fisher-
men schools at every important fishing centre, to start eo-operatl;ve
societies and conduct propaganda against habits of intemperance,
of extravagance and prejudices that have stood in the way of the
progress of the community. The proposals were, that Government
permit the department to organize the development of the fisher.
folk as a primary duty of a special department—(1) hy the
stimulation of co-operative societies on the basis found " most

advisable; (2) by utilising  such societies when Necessary, as
channels for Government loans: each vear succes-

; (3) by training
s1ve series of educated young men, to live among the people in
fhelr v1llz}g‘es, in order ’f.o he the right hands of the department,
1N organizing co-operative, economic and social societies; in

rtaken the curing on -
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inculcating thrift, temperance and self-help, in serving as advisers
and arbiters in cases of difficulty; in inquiring into the condition,
indebtedness, etc., of the villagers and assisting Government in
combating or removing such indebtedness; in ascertaining tl'le n:;}ld
and security for loans, in establishing schools and 1'eg'ulat{ng the
bours and subjects of stuily, to suit the convenience and require-
ments of fisher children. |
“EDUCATION.

All fisher boys above a certain tender age, work on the boats or
are in attendance on the men on the beach. It the boats go to sea
in the early morning, the boys will not be home tlll'the aiterno(}))n
or, if only in attendance on the beach, the boys will have to be
there in the afterncon. 1f the boats are out all night, the boys
coming back from the sea, will be too tired for the morning clas‘s
and the others will be in attendance on the beach in the afteﬁ-
noon, hence most unusual and irregular 110}1rs will have toThe
adopted in the schools which the fisher children attend. . e
hours will vary according to the time of the montlrl or acco-l m%
to the season, the class of fish available, etc. The course o
studies in fishery schools should also be of a special l.(mld in so;ne‘
respects, and should be closely connect'ed x‘v1th the Inc 1‘1s ry, : or
they will have no back ground of reality for the Chl}fllen 1111 (?s?
they have special application to the condition and Glllgums av-ll(:,ﬁb
of their lives, of their pareunts and to t)heu' lmme m.te.\\tmn\..
The object should be to make them better ‘hshermen, 11110}e 1111) ett 1-‘
gent, more adaptive, capable of und‘erstundlng and ulip ylu{i e (:1
methods of fishing and handling fish and _bette]r able lto f(lae}Il) :
themselves the major portion of the profits from the sfmol
industry which now go to outsiders. Living as they do in ou‘
and loathsome surroundings and dealing 111_1)11tl‘e501b1e }nat.tel,
they should possess special knowledge of hygiene and smntatlonf.
Thrift and elementary social science should be taught, because o
all classes they are the most unthrifty and intemperate.

Fisheries Training Institute—As a first step towards ;c]};e
starting of special schools for fishermen on aﬂla?g'e scalc;a,. e
Government sanctioned in 1919 the opening of a Training Illbtl‘t}lte
at Calicut, for the training of special scho.ol.nmsters. In addltlo}l
to the curriculum followed in ordinary training schools, the p\lPll
teachers veceive at the Fisheries Training I‘nstltutc‘a spem‘al
technical instruction in fisheries a.nd. fishery science in all its
branches, comprising a history of the industry; a general aceount
of the fish and fisheries of the world; some account ()_f the. little
we yet know of South Indian foed-fish, their habits, life history,
food, abundance, economic importance, etc.; oceanography of th(i
oceans generally and of the Al‘a!)ian Sea and the Bay Ofé ‘Bel}g?
in particular; an account of fishing craft and tackle, their origin
and design including details of modern developments; a survey
of fish industries, especially the principles and practice of fish-
curing, canning, refrigeration, manufacture of fish oil, guano and
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fish meal and 'othe1' inor marine products; elements o
and seamanship, such as the use of the mariner’s
meter,bmgpulhng, s.teerlng and sailing boats, chart reading, taking
cross bearings, testing depths and Dottom, making and repairing
canloes, fulls, oars and other appurtenances, and the ordinary arts
and crafts relating i
aud o t; 1e1.t1’t1ni3>. to fishing, such as spmning and net-making,
e1 1se of nets, lines, etc.; and elementary biology and nature
study with emphasis on fish and animals of economic inportance
in the sea a.nd fresh water. On the practical side, they are given
‘ldlufll training n \'V()l'klllg' and sailing different kinds of boats, in
making and repairing canoces, oars and other appurtenances, in
:511;1{111'111{; a1§d net-nmklng', in the use of nets, line, etc., in catching,
it) <.d1n f}ul‘lll'g an'd canning fish :_md .the‘ manufacture of fish oil;
besides a series of practical exercises in improved methods of cure
in the model shed provided for them in the Calicut fish curing
. m . », . l [ . g 1 M
yard. They are also taught the methods of organizing and manag-
ing fishermen co-operative socleties, hygiene, sanitation and first

aid.

f navigation

AN - »

r Fishery schools.—.Sunultuneously with the starting of the
Training Institute at (,.dhcut m 1919, four day and four night
;chools. were also sanctioned. In the fishery elementary schools
bor chllldrgn of tender age, the object is not technical education,
ut adapting the whole course of general instruction in the 3 R’s,
pature‘study, etc., to their requirements, and correlating it to life
i fishing villages and to the industry.  So far 33 day schools and
4 night schools have heen opened by the department. The
education given is free and the poor children are supplied with
books and slates gratis. Many of the teachers belong to the fishing
community and their proportion is being steadily increased. The
subjoined statement shows the number of day and night schools,
the number of hoys and girls reading in the schools and the number
of teachers employed for the eight years ending with 1927_28
r - . B . " . I3 ~ )
The expenditure on these schools is also given for a period of five
years. T

Number
of schools, Strength. Number
Year. of Expenditure,
Day. | Night. | Boys, Girls, feachers.
1920-2i | 15 13 1,100 285 617 | Separate . figures
1921-22 | 18 9 1,633 | Separate figures of 59} not availatle.
boys 7and girls '
1922-23 | 26 . 1,761 not available. 53 14,927
192324 | 21 6 1,497 504 69 | Figures not avail-
able,
1924-25 | 27 5 1,769 691 8 '
1925-26 | 27 6 1,681 613 Sg ggggs
}ggg_gg 30 4 1,737 703 89 29’833
- 33 4 1,672 86 ’
8 107 | 42,885
_

compass, baro- .
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. CO-”Z)C!’ution.——Pl'obubly there is no community or class in India
which needs more and appreciates less the benefits of co-operation
than the fishing classes of the Presidency. Though a large com-
munity they do not thrive as well as they might, because the
profits of their calling are uncertain, and occasionally it happens
that catches are very meagre for two or three years in ‘succession.
A good fishing season lasts for about nine months in a year and
no fishing is carried on during the monsoon. The profits made
in a good season would certainly be sufficient to carry the fisher-
man and his family over the non-fishing months, but by a long-
standing habit, the fishermen do not save. During the fishing
months, they spend all that they earn, and for the remaining
months, they are content to borrow from the middlemen who, of
course, appropriate in lieu of principal and interest, the lion’s
share of the next season’s catch. The result is that the fishermen,
in the course of very few years, have to surrender their boats and
nets to the middlemen, whose servants they then become.

[_ For these and other reasons, unusual difficulties are experienced
in the formation and working of co-operative societies among
fishermen. Very few of them possess any immovable property.
Their entire worldly belongings of any value consist, in most cases
of their bouts and nets. As these are not recognised as assets, on
the security of which banks could advance loans, the fishermen
co-operative societies have found it impossible to raise loans, from
the District and Urban Banks for the formation of their initial
and working capital.  Until as recently as 1926 every one of these
societies had to provide their own working capital, by means of
share capital accumulated by monthly contributions from the
members. To a people naturally averse to thrifty and saving
habits, the compulsory saving necessitated by this condition, has
served as a deterrent to their combining into co-operative organi-
sations. lurther, as the fishermen are out for fishing in the sea
most of the «lay and often till late at night the ordinary officers
of the co-operative department, and even the un-official co-operative
union, are unable to get into touch with them for the conduct of
co-operative work among them, nor are they able, owing to the
same reason, to maintain effective supervision over societies already
formed. Officers of the co-operative department and Union super-
visors are handicapped because they have to travel far from their
normal field of work, to inspect fishermen co-operative societies
whose members live on the seashore and who can be got at only
very inconvenient hours. The inspecting officers have to wait
indefinitely for fishermen who have gone to sea to come back and
when they do come back they are so tired that they are seldom able
to render any help to inspecting officers. TFurther, supervisors are
generally of higher caste than fishermen and have no facilities for
staying in a fishing village. Thus inspecting agents of the
Co-operative Department have mneither the inclination nor facili-
ties for working the fishermen sccieties. Very little progress was
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therefore made in co-operative work among fishermen till about
the year 1914, when the officers of the IFisheries Department at the
instance and in collaboration with the Co-operative Department
begun actively to interest themselves in the work. There has been

a steady increase in the number of special societies for fishermen-

since then. The fishermen are ever ready to tuke out loans, but
the loans are not repaid when due and the instalments accumulate.
Some societies have already become defunct. Tor reasons stated
the regular co-operative supervising and inspecting staff was unable
to do anything to improve their condition, The fishery officers
who were available in the years previous to 1917, were so few in
number that they could make but little progress with the work
that had to be done. From 1917, however, when the Iisheries
Department took over a few of the fish-curing yards, and with them
the staff of those yards, the officers in charge of these yards were
utilized to help in the management of the societies and the collec-
tion of arrears, and conditions began to improve. From 1919 with
the opening of fishery elementary schools the staff of these schools
also helped in forming and supervising fishermen co-operative
societies. When in 1924 the rest of the yards in the Presidency
came under the control of the depurtment, the agency for carrying
out such work was greatly strengthened, with beneficial results on
co-operative work among fishermen. The fishery officers in charge
of the yards, who are always present in the village, are just the
persons who will always know when large catches are landed there
and by whom; for the arrival of fish has to be notified to the yard
officers instantly, so that they might be in readiness to issue salt
for curing before the fish twin bad. These officers also know the
catches made in the neighbourhood, as they have been assigned
the duty of collecting statistics of landings even beyond the limits
of their village. In 1924-25, in consultation with the Assistant
Registrar of Co-operative Societies, South Kanara, a system of
group examiners was tried and 13 societies were brought under it.
It was found that the group examiners had no sufficient influence
to improve the condition of the societies. The Co-operative Societies
in the Ponnani taluk appealed to the District Co-operative Bank,
for the organization of a union for the better supervision of fisher-
men co-operative societies. The idea did mot appeal to the bank,
as the supervision funds collected from fishermen co-operative
societies would not enable the District Co-operative Bank or a local
‘union to pay a supervisor. It was conceded that fishermen societies
cannot be improved uuless there is more Intensive supervision than
that which a local or district co-operative union can afford. The
only solution was therefore to entrust the work of supervision to
the Fisheries Department. In recognition of the fact that fishery
officers are in the best position to supervise co-operative work
among fishermen, the Inspectors of Fisheries on the West Coast
have been invested with powers to inspect the books of the societies,
and recently the Assistant Director (Coast) has been invested with
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powers under sections 17 (3), 35, 36 and 37 of the Co-operative
Societies Act and under rules VITI-A and XIV of the rules framed
pnder section 43 of the Act.

Several societies have already been rescued from a state of
collapse and put on a satisfactory footing by the exertions of the
fshery officers. Some societies continue to exist solely owing to
the encouragement and supervision they have from these officers.
The slightest relaxation of departmental supervision has produced
neglect and mismanagement. On the other hand, some societies
have reached such a strong position as to become independent of
turther departmental help of any kind. -

The following statement shows the number of socvieties on the
West Coast, number of members, amount of paid-up share capital.
amount of loans disbursed, loans for prior debts and loans for
industrial purposes for seven years ending 1927-28:—

Number Membe_rshlp Paid-up 1,0ans Loans | Loans for | Loans
Yoear. of share | o 10‘ ‘s 1 [for prior] industrial for other

isocieties. Male, | Female. | ea;ital. sbursed. | 3ebts. | purposes. |purposes.

RS RS. RS, RS, RE.

1021-22 60 |3,128 453 | 81,702 | 2.53,303 | 44,615 99,634 | 21,608
1622-23 63 }2,968 359 85,016 | 3,14,101 ) 60,266 | 1,20,033 6,533
19234 67 12,697 . 335 81,670 | 38,11,3092 | 7542¢ a1,662 | 10,802
1024-25 66 | 2,632 219 74,676 | 3,11,377 | 81,073 61,618 | 13,397
1925-26 55 | 2,673 280 | 75392 | 2,34,668 | 48,343 64,686 | 7,697
1926-27 57 | 2,464 318 62,848 81,138 | 36,397 27,912 | 19,829
1927-28 56 | 2,351 219 58,686 83,309 | 41,691 23,322 | 18,306

Lfforts were made to wean the fishermen from the thraldom of
middlemen capitalists by granting loans on the securities of their
boats and nets. In 1926, at the instance of the Fisheries Depart-
ment, the Government started a new form of direct help to
fishermen by giving two new societies formed for the purpose at
Blangad and®Palapatti in the Ponnani taluk, a loan of Rs. 1,500
each to buy fishing equipment on the condition that the working
of these societies should be closely supervised by the Fisheries
Department. This has helped to remove another outstanding
difficulty, that of financing fishermen co-operative societies which
possess no assets recognised by the banks. The security for the
loan is the fishing boats and nets purchased with the loan. The
Government have allowed the societies in question to repay the
loan in small instalments from the profits made by them, by fish-
ing conducted with these boats and mets. The two societies are
working satisfactorily. The Blangad Society has repaid to date
(8th May 1929) Rs. 1,000 and Palapatti Rs. 850 (29th May 1929)
in spite of successive adverse fishing seasons. ‘\

Other socio-economic work.—The officers of the TFisheries
Department are doing a great deal of social service among the
fisherfolk. As officers issuing cheap salt for fish-curing, they
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exercise great influence in the fishing villages. This influence, as
well as reasoned advice, is being employed to wean thé people
from habits of intemperance, improvidence ‘and extravagance.
Organisation of temperance and literary associations, common good
funds, habits of cleanliness, increased knowledge of the world,
realisation of their slavish dependance on merchants and money-
lenders and a desire to escape from it, feeling of self-respect, self
and mutual help, all these have been constantly promoted by the
officers of the I'isheries Department. Even social disputes have
been settled. Small private quarrels, which ultimately develop into
disastrous communal feuds, are settled promptly by the watchful-
ness of the I'isheries Officer, if one is available in the neighbour-
hood.

The staff available to do this work is, as already stated, very
small.  But nevertheless the results of their work have been
marvellous. There is now a thorough awakening among the fishing
classes, especially on the West (loast where the bulk of the work
has heen done, and the social and economic improvement among
the fishermen, directly due to the work of the I'isheries Depart-
ment, has been gratifying,

As a result of the spread of education among the fisherfolk on
the West Coast and the keen interest taken by the departmental
officers, there is appreciable improvement in temperance among

the younger generation. The marked improvement even in remote
villages isx significant,

SECTION VII.—OTIIER MINOR ACTIVITIES.
A—OYSTER CULTURE.

Edible oysters of two kinds thrive in most estuarfes and back-
waters on both the Fast and West Coasts of the Presidency and
exceptionally also in the open sea. Though the quantity available
is large, shell fish is very little consumed by the people, who are
averse to such food. Except on the Malabar, Tinnevelly and
Ramnad coasts, oyster is consumed only by the lower classes ‘of the
population and by Kuropeans and Anglo-Indians.

It has been found, as a result of experiments conducted, that
edible oysters can be rveadily cultivated and that thev thrive in
India, even better than in Kuropean waters. Although local
demand is small, there is a great demand for canned oys?ers and
dried oysters for export. There are therefore economic possibilities
for the fishery.

‘The cultivation of the edible oyster was first contemplated in
1907. But till 1910 only preliminary researches on the spawning
season, the early stage and habits of the oyster could be done.
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In 1910, however, some cultural methods on the lines of the

- Arcachon oyster fishery of France were started at Pulicat. It was

only from 1921, that up-to-date experiments in conditioning
oysters and sterilising them have been conducted and adopted. Since
then oysters have been regularly marketed after hygienic treatment
though on a small scale. Unfortunately a shell contractor who
had taken the lease of the right of collecting shells denuded the
most important beds in the Pulicat oyster farm, in 1922, in order
to collect the shells and the farm has not yet recovered from this
depredation. At other places along the Coast, shell contractors
are clearing oyster heds of all shells and are even ecarting oft the
hard calcarious rock consisting of old comminuted oyster shells.
1f left unchecked, this may result in the destruction of the oyster
fishery of these Coasts in the mear future. Measures to reserve
some of thése beds against indiseriminate fishing and destruction
by shell contractors have recently heen adopted in a few localities
near Madras,

The subjoined statement shows the numher of ovsters  sold
during the years ending 191920 to 1927-28.

Year, Number of oysters
sold.
1919-20 . “ 183,459
1920-21 ... ves 167,000
1921-22 v e e 95,875
1922-23 .., 184,350
1923-2¢4 ... e o 203,592
1924-25 ... .. .. .. .. 256810

1925-26 ... vos 150,675
1926‘27 ree ‘e tae tes e 2697875
1927-28 v . e . 147550

In 1926-29 embryological studies on the development of the
oyster were conducted at Tnnur and Pulicut. The experiments
have revealed the percentages of salinity most favoured by oysters.
This research has enabled the department to correct certain
erroneous ideas that had been entertained in the past regarding
the optimum salinities required by the edible oyster. While the
oyster in England fattens and breeds when there is a rise in
salinity, the Indian oyster seems to flourish only in low salinities.
The freshes in rivers, far from damaging them, as was supposed
before on the analogy of the European oyster, provides the most
favourable conditions for spawning and development of the Indian
oyster. The research has also thrown considerable light on the
early stages and development of the Indian oyster. A paper on
the results of this research is under preparation and will he pub-
lished shortly in the Department’s Bulletins,

12
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' The, financial statement with regard to this section is given
B--BrorogIcar SPECIMEN SUPPLY. ) . - below: . |
About 1910-11 Mr. Hornell sent some biological specimen's Year. Receipts. Fxpenditare.
obtained in the course of chank diving operations to various ins.;tx- RS, A, P RS, A, P
tutions and persons, such as the British Museum and Tndjan : 1916-17 576 0 0 253 0 0
| 1917-18 e 73511 0 302 11 11
e 1,257 14 6 363 4 8
In 191112 a scheme for the erection at NI&}]I‘&H of a suit.z}ble ig}g:%?) e : Not, available.
Marine Aquarium and a Marine Biological Station was stilbnutted 192921 313111 0 2074 15 9
to Government, one of the objects being the supply of biological 192122 o254 0 0 2567 0 0
specimens for educational institutions. 1922-93 g,ggg g 8 Z,ggg (: 1(1)
-24 ‘e e e ,: 5 £ °
From 1912 to 1914 no further development occurred. _ %322_35 ToTB91 5 0 3971 0 0
In 1914-15 supply of Biological specimens to educational and 1925-26 ... 3,61g 151) g 4’23!? g li
seientific institutions was commenced with the following staff sanc- 1926-27 2,98' oo 2,095 S
tioned in August 1914, for work in the Pamban Pearl Farm :— . 1927-28 cer e 9,105 ,
RS.
One senior operator ... oo B0—5-—T5
One lascar ov peon ... .. 10

In 1915-16 a large series of Biological preparations suitable for
teaching purposes in Colleges were exhibited in the Madras
Exhibition. The specimens were sold to various Colleges. Type
collections of Madras Crustaceans were also prepared and sold.
Specimens for dissection were likewise sold during the Exhibition
to several teaching institutions.

From 1917 to 1920 the supply of Zoological specimens pro-
gressed. In 1920 the appointment of a Marine Biologist was made
and the supply section was placed under his control. A hand-
book entitled The Common Molluses of South India was

published .
by Mr. Hornell. In 1921-22 the Marine Biologist’s post was o
abolished and the Biological supply section had to be transferred

from Tuticorin to Ennur, to be placed under the direct supervision
of the Director of Fisheries. In 1922_23 & suggestion was made
to Government to move the Government of India to sanction a
subsidy to this section which was more or less educational and
was not therefore self-supporting, But this suggestion was not
adopted by Government who ordered that the matter of making
the section self-supporting should be examined by the Director.

In 1924-25 identification of mar
formation of a reference collection a
the assistant in charge and is

ine biological specimens and

t Ennur was started to help
being continued.

A price list of hiological specimens was fir
by Mr. Hornell. This was revised and broug
A special catalogue of specimens suitable f
was published in 1929,

st published in 1919 :
ht up to date in 1927.
or Secondary Schools
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CHAFTER II.
ABSTRACT OF PORTIONS 0F EVIDENCE.
SECTION L.—AIMS OF THE DEPARTMENT,

Diwan Bahadur Arogyaswami Mudaliyar stated that *‘the aim
of the department may be said to be three-fold ; to conserve and
develop inland fisheries, to similarly conserve and develop the
marine fisheries and to look after the interests of the fisher-folk.”
Within the limits possible, he thought that those aims had been
achieved. e however pointed out that the organization of the
department itselt was defective and wrong and the department had
not the right personnel. He was of opinion that for the main
operations of the department technical experts should be recruited.

Mr. Gopala Menon, M.L.c., stated that the department was
organized to conduct research work in its different aspects so as o
augment the sea and inland fisheries, that various ways, means
and devices were on the anvil dwing the time Sir Irederick
Nicholson was in charge but that, after his retirement, the same
enthusiasm did not appear to have been continued with the result
that the achievements were hardly tangible. He was of opinion
that the department should be manned by officers of good training
in the line of their work to ensure expert knowledge. Success in
research work for which the field wus vast would add, he said,
waterially to economic welfare.

Mr. T. V. Subba Rao said that the object of the Iisheries
Departiment was to develop the fishing industry, that is, to catch
fish, to collect pearls, chanks, weeds, etc., and thus to make a
decent revenue from the sew, to train fisher-folk in catching large
quantities of fish by modern methods, to breed and rear fish in salt
waters as well as in fresh waters, to produce pearls by scientific
breeding as in Japan and to train fishermen as mariners and
sailors.

Mr. J. L. P. Roche Victoria stated that the object was mainly
to develop the fish-food supply of the Presidency, to improve the
material and moral condition of the fishermen and to promote
scientific research in fisheries. e was not aware that the attempts
to 1ncrease the food-supply had borne any satisfactory results, but
something had been done to improve the economic condition of the
people on 'the West Coast, although nothing had been done in
that direction on the East Coast. In his opinion, the veason for
the fmlulre to increase tl.le ff)oq-supply was want of organized and
systematic experiments in fishing and he suggested the following
remedies : —

(1) The existing methods of fishing
experts, who should be practical men,
them ; and

should *be studied by

and efforts made to improve

v3

(2), In his opinion the main objects of the department should

» be to introduce model fishing methods in large towns under the

charge of experts and demonstrate the use of improved fishing
nets, etc. The work should be like that of the Agricultural Depart-

Junent which runs model farms for demonstration purposes. He

would place the legitimate objects of the department in the
following order : —

(1) demonstration of efficient methods of catching fish ;

(2) demonstration of improved methods of curing fish if
possible by the exhibition of films imported from the West ;

(3) special efforts to inculcate thrift and co-operation and
promote temperance ;

(4) special efforts to remove illiteracy, providing a school
in each fishing village ;

(5) improvement of transport and communication facilities.

He was also of opinion that the main object of the Department
should be first to improve the material condition of fisherfolk and
develop the fishing industry.

Rao Bahadur J. A. Fernandes stated that the Department was
inaugurated with the following main objects : —
(1) increasing the fish-food supply ;
(2) promotion of fishing industries ; and

(3) promotion of the material and moral welfare of the fisher-
folk.

He did not think that any of the above objects had been
achieved in a satisfactory measure except the oil industry on the
West Coast. These poor results he attributed to lack of experts
and adequate financial support and to absence of systematic and
organized efforts. As a remedy he suggested the recruitment of
experts engaged in the fishing industry in Europe on attractive
terms and organization of socio-economic work on the East Coast
as well. He®* was of opinion that the main object should be the
promotion of the material and moral condition of the fisher-class
and, the other objects of increase of the food-supply and promotion
of fishing industries should come next.

Mr. S. T. Moses stated that the main objects of the department
should be scientific investigation, fishery development and socio-
economic work among fisher communities. He was of opinion that
the most important was scientific investigation. The development
of the industries and the elevation of the people could go together.
The practical results of investigations should be demonstrated.

. Ao
Effective propaganda regarding improved methods, etc., should
form part of the education work.

Mr. Soma Marakala stated that it should be the bounden duty

of the Fisheries Department to give a thorough elementary educa-

tion to all the boys and girls belonging to the various sections of
the fisher-class,
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Mr. M. P. Krishnan stated that the Fisheries Department was
Inaugurated for the purpose of—(1) improving the dietary of fish
among the people and thereby establishing an increased demand for
fish as food ; (2) converting certain species of fish into fertilizers

for agricultural purposes ; and (3) improving the general condition |

of the fisher-folk by chiefly relieving them of their poverty. He
said that something was done in the matter of elementary
education, and a tangible change effected as regards the method of
curing fish which was formerly quite crude. He was of opinion
that, on the whole, considering the amount spent for the mainten-
ance of the department the henefit so far derived was very small.
He attributed this to the following reasons :—(1) Want of sufficient
istruction, theoretical or practical, to the real working classes ;
(2) failure on the part of the department to take into confidence
and patronize the leading men of the fishing community who could
influence the illiterate classes to take up any new methods
maugurated ; (3) not affording facilities to the really working
people to acquire boats and nets and other equipment with the
result that they continued to be in the clutches of the money-
lenders and middlemen. He suggested the following remedies : —

(1) lending money or materials to the working people under
proper guarantee ;

(%) as regards fishing, practical demonstration on the West
Coast of the indigenous methods in vogue at Malpe and Ratnagiri
and the introduction elsewhere of the Malabar boats and nets in
the place of catamarans ; and '

(3) either reducing the price of salt or permitting people {o
use salt-earth as before, sufficient demonstration being given in the
latter case to use it in a cleuner manner.

Mr. R, Suryanarayana Rao stated that the aims of the depart-
ent primarily were, or, at any rate, should he—

‘ (l) to develop the fish industry as a source of tfood-supply,
since fish is considered to contain certain elemengs which are
necessary for the upkeep of the body ;

(%) to provide better and more ren
the fisher-folk ;

(3) to prepare and popularize the use of products of fish that
001(111(] not be converted into human food, such as oils, manure, etc. ;
an

1nerative oceupation for

(4) to improve the moral and economic condition of the
fishermen eng

; gaged in the fishing industry by undertaking welfare
work. :

He was of opinion that, if the objects mentioned above were {0
be achieved, considerations of net profit in the working of the
dep.artment to which prominent attention was being givebn in the
reviews of Government were out of place. °

Mr. Saldanha stated that the main aim

! . X should be educative
combined with research. ’

¢
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According to Rao Bahadur V. Govindan the main object was

o o 'add to the food-supply of the country by tapping the marine

and inland fisheries resources.

Mr. M. Viswanath stated that the department was started with
the following objects :—

(1) to improve the supplies of fish-food in the country ;

(2) to demonstrate new methods of curing fish; .

(3) to exploit fish resources and to improve the socio-economic
condition of the fisher-folk.

He regretted that none of the above objects had been achieved to
any substantial extent so far as the West Coast was concerned
except the introduction of fish-oil and guano factories and the
starting of some schools for the children of the fisher-folk.

Mr. M. Othenan stated that the objects with which the
Fisheries Department was inaugurated were—(a) the improvement
of the fishing industry and (b) the improvement of the conditions
of the people engaged in fishing. In his opinion the failures
which were noticed in not introducing any new methods of catching
or curing fish, were due to lack of technical knowledge on the part
of the officers of the Department. To remedy this, he would
suggest that technically qualified experts should be appointed to
the department. As young men selected from the fishing commu-
nities would suit the purpose hetter than others, he suggested that
all officers of the Department should, as far as possible, be men
from fishing communities.

Mr. Karunakara Menon stated that the main objects were the
supply of fish-food and scientific research and also socio-economic
work among fishermen. He said that the object was not so much

the increase of fish-food supply as the improvement of the quality
thereof.

Mr. Ramgn Menon would put down the following as the main
objects of the Department : —

(1) to introduce improved methods of fishing ;

(%) to improve methods of manufacture in existing fishing
industries and to introduce new industries ; and

(3) to work for the socin-economic betterment of the fishing
population. T

He stated that the objects mentioned above wore interdependent
and should be realized simultaneously.

In reply to questions Nos. 1 to 7, Dr. Sundara Raj stated as
follows — '

1. Half a century age, Mr. H. S. Thomas and Dr. Day
urged the importance of developing fisheries as an important source
i fond-supply: Every civilized country has a Fisheries Depart-
ment or organization which has conferred henefits on the industry
trade and people. A food industry, second only to agriculture in
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Madras, demands the special attention of Government especially

as it is in the hands of a backward community in a primitive -

condition, bereft of capital, initiative and knowledge. Therefore,
in 1907, the Government of Madras constituted a small department
of fisheries on the recommendations of Sir F. A, Nicholson, that
a special department which will make fisheries its sole and
continuous business, was absolutely essential to deal with the vast
and important fishery industries of the Presidency. They are not
only an important source of food, but also of manure and require
years of continuwous study, experiment, stimulus and assistance
before they can be developed on a sound basis.

The principal aims of the department are—

(1) to increase the food-supply of ‘the masses directly or
mdirectly (as manure) by developing to their utmost capacity the
marine fisheries of the Presidency by fuller exploitation and the
fresh water fisheries by culture and protection ;

(2) to stimulate the main and allied industries by improving
old and introducing new methods with the object of gradually
augmenting catches by intensive fishing or protecgjon and scientific
pisciculture as fisher-folk show capacity and initiative and to con-
vert the fish which cannot he consumed as food into oil, manure
and other by-products ;

(3) to popularize improved method and gear by providing
technical instruction on up-to-date lines and exhibitions and by
pulf);ishing leaflets and bulletins through the medium of its expert
stafl ;

(4) to translate the results of scientific investigation and study
into actual commercial methods and practice of the country as a
whole, by framing rules and regulations as required, for the proper
development of the industry, by the safeguarding of fishing rights,
public and private, by working hounties (fish-curing yards), Crown
monopolies (Pearl and Chank) and by safeguarding and augmenting
revenues (inland fisheries) ; .

(5) to constitute a Bureau of expert knowledge and informa-
tion for reference by Government and the public in all matters
concerning fish and fisheries ;

(6) incidentally to stock waters with larvicidal fish to nitigate
mosquito-borne diseases and to supply zoological specimens to
educational institutions ;

(7) to improve the material and moral condition of the fisher-
folk—a backward community to which the industry is relegated
by the prevailing caste system—both in the interests of general
welfare and as th‘e_b.esf: means of infusing life and introducing
m-glamzatmn and initiative for the development of the industry ;
and

b (S)t in order to pr&t)y ide Hlle only possible sound basis for the
above, to engage continuously in technological ientifi
research (bioﬂ)g‘i('al, hydrographical, 5 and scientific

bio-chemiecal iscic
and statistieal investigations) with th »_piscicultural

e aid of a competent and
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qualified expert staff which will result in introducing reforms and

« improvements that will gradually modernize the industry in all .

its branches in both apparatus and methods and ultimately render
it absolutely up-to-date and efficient. '
2,3 & 4. Most of the aims enumerated above have been partially
achieved by the department—vide note, paragraphs 2 to 32, of
the printed evidence. But with regard to (1) and (8) 1)1'5.)4(%1(::\11,\{
no progress has been made. Prior to 1923 deep sea fishing an
research representing an expenditure of Rs. 1,34,300 was quite a
small section, but since the acquisition of the trawlgr and t.he
entertainment of a master-fisherman it has become a major activity
of the department. TFishing methods now in vogue have remained
primitive and inefficient. Sea fisheries are carried on all round the
(loast with canoes and catamarans and primitive nets and tackle
and the area fished is no more than the narrow inshore belt of
5 to 6 miles width. The potentialities of the sea beyond, have
not been explored or ascertained. A great deal of investigation by
experts is needed in surveying grounds and for effecting improve-
ments in fishing gear and methods. Though Sir F. A. Nicholson
has urged the mneed for work in this direction from the very
inception of the department—vide paragraphs 186 to 191 of h.1.<;
Note on Fisheries in Japan (1907) and his subsequent letters in
Bulletin No. 1 (vide page 82)—mno material progress could be made
in the absence of experts and a proper research vessel. The
history of the work done is briefly as follows : —

In 1908, the Honorary Director discussed this question in
ertenso in his letter of Hth May 1908—pages 82 to 96, Bulletin
No. 1. He concluded that steam irawlers or drifters are not
needed for the present, being too far removed from indigenous
craft. He therefore decided on the introduction of large sailing
boats. Two boats, one a sailing vessel of 12 tons and the other
a 15 horse-power motor vessel of 25 tons (Sutherland), were con-
siructed and fishing experiments beyond the usual range of the
local boats®were conducted. A little later, two Ratnagiri sailing
boats were chartered for the same purpose for a short period. The
pearl fishery steamer Margarita was employed as an inspection
boat and for deep sea fishing and research. In 1908, Mr. Hornell
reported on possible fishing centres and harbours of refuge for
fishing boats. He also conducted a preliminary cruise on {he
Malabar Cloast and round the Laccadive Island with S.S. Margarita
(RReports Nos. 3 and 4 of Bulletin No. 4). In 1916, two Ratnagiri
boats were purchased for further experiments but were abandoned
soon after. Irom 1917 to 1921, experiments were tried on the
East Coast with Malabar canoes and nets, hut these also led to
no useful result. Tt is not surprising that these experiments were
not a practical success and led to no tangible results since there
was no expert master-fisherman to direct them. They did, however,
indicate the need for a suitable large power hoat for purposes of
inspection and investigation. In 1919, the question of building

13
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an inspection vessel on the model of a modern steam trawler was
examined by a Committee, but Government vetoed the proposal
in view of the enormous cost involved. In 1924, on Mr. Hornell’s
recommendations, experimental Danish seine net fishing was con-
ducted oft Cochin with a motor launch specially purchased for the
purpose through the India Stores Department, under the super-
vision of a European master-fisherman, but the motor vessel proved
unsuitable in design and equipment and the experiments ceased.

The proposals to obtain a full-sized trawler for inspection, deep
sea fishing and research were again rvevived in 1924 for the
following reasons : —

(1) New Admiralty trawlers were available at a small cost
after the conclusion of the war.

(2) Previous experience with sailing hoats and motor vessels
had shown that the exploration of deep sea fishing grounds can
only be done satisfactorily by a proper large-sized steam trawler,
(Fishery research vessels in Kurope, Cevlon, TFederated Malay
States and elsewhere are of this type.

(3) Only such a vessel could afford the facilities and comfort
required for the work to o European master-fisherman.

(4) The cost of purchase and upkeep of the trawler will he
more than paid for by the transport of salt to the West Coast fish-
curing yards during her research cruises.

In March 1926, the department acquired the services of an
expert master-fisherman and a fishing vessel for the development
of marine fisheries, bhut the Stores Department failed to exercise
the necessary care and serutiny and the vessel arrived with defective
boiler and equipment.

Its immediate object is a survey of our coastal seas up to the
100-fathom line and the quantitative testing of these waters by
trawling, Danish seine netting and all other up-to-date gear. The
work is an enormous one and will take many years. « Owing to
defective gear, hoiler and difficulty in obtaining suitable cTew,
serious work commenced only in November last
submarine platean of some 40,000 square miles
Comorin, being the best known deep sea fishing ground, was firs
taken up for systematic examination. A preliminary sarvey has
heen made and g report will he submitied to Government.  The
nature of the bottom o far ascertained has been mapped. The
places where abundant fish were caught have been noted. Tha
obstructions and dangers to trawl-nets have been charted in the
maps prepared.  The same ground will have to be fished at all
seasons of {he vear Defore its fish contents can he accuratelv
ascertained. The grounds will have to he tested by the Danish
seine net, the American purse net, by long lines and full sets of
drift nets, hefore the quantities and kinds of the mid-water and
surface fish on the hank can be determined. The trawler is not

. The extensive
I extent, off Cape

equipped with such gear at present, nor has she a laboratory aud
"cabin accommodation for proper research. Proposals to refit her
are under the consideration of Government, Only after the condi-
tions are fully ascertained and the grounds properly surveyed, can
the question be considered of equipping local boats with new gear
or building larger craft for the purpose and can the possibility
arise of inducing private enterprise to work the new grounds
discovered with such craft and tackle.

Simultaneously with experiments in deep sea fishing, .the
trawler has been making observations and collections and noting
data regarding temperature, salinity, plankton (fish-food ﬂout‘ulg
in the sea) and bottom organisms. The presence of shoals of fish,
their local movements and migrations, their appearunce and
seasonal abundance have been definitely traced to three important
causes :—

(1) Spawning.
(R) Feeding.

(3) Hydrographical and climatic changes,

The hilsa have long been known to migrate in shoals up the rivers
and the flying fish have recently been discovered to congregate in
enormous shoals along the shore for purposes of breeding only.
The sardine and herring visit the coasts of ¥urope and America
almost exclusively for their food consisting of plankton and the
nackerel have been shown to migrate with the rise or fall of
temperature. 1 need hardly emphasize thevefore the importance
of a study of these causes in ascertaining the whereabouts of food-
fish in India also. KEverywhere in the world where fishery research
1s conducted such data are mvariably collected and we cannot but
follow this lead, if research is to he pursued on sound lines. The
Calicut and the Krusadai stations are working out the -collections
made by the trawler under my personal supervision and at the
Madras Aquarinm laboratory the samples of water collected by
the trawler hase Dheen analysed for chlorine, etc.

9. At present, the department has no machinery for the instrue-
tion of the men who are required for its administrative and scientific
duties. We have officers ranging from Rs. 30 to Rs. 750 per
mensem, oeeupying posts of great responsibility and requiring
technical and scientific knowledge besides administrative experi-
ence and practical training. In actual fact, none of these officers
possess all the lecessary qualifications. The men in the higher
rank carry on their dufies in a satisfactory manner hecause ?hey
have natural ability and long experience and have equipped

themselves with 4 working knowledge of their duties. Neverthe-
less, the

¥ would achieve still better results, if they had had the °
bene‘ﬁ't of a thorough grounding in the theory and practice of
fisheries at the start.  Such senior men are difficult to duplicate
or replace. Coming to subordinate ranks, the majority have png
technical knowledge or training worth the name, and, [ regret to
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say, most of them have not the calibre to cope in their untrained
condition, with the difficulties and problems that beset them when,
as often happens, they have to take responsible charge of opera-
tions. The following is a list of the present officers with their
pay and qualifications : —

Pay,

Designation Qualificationg,
BS.
Assistant Director (Coust) o .o 260—256~—500 B.A., History; has undergone
—-50-—7560 co-operative training and
possesges  vast administrative
experience.

Agsistant Director (Inland) .. 250—-25--500 B.A., History; has a working

knowledge of fish farms and
tank stocking operations,

Matriculation ; has put in long
years of serviee inthe depart-
ment and has intimate know-
ledge of the conduct of the
pear] and chank fisheries work,

B.A., Zoology; has undergone
two years’ course in the Medica)
College.

Intermediate ; possesses experi-
ence in socio-economic work,
B.A., History ; holds a perma-
nent appointiwent in the Salt
department, as Assgistant Ins-
pector ; possesses administra-
tive experience baving worked
in the Secretari:t for some

ears.

5.8.L.C.; has experience in can-
ning und socio-economic work.

Intermediate, one part in B.A.
(Zooiogy).

8.8.L.C. ; has experience in pearl
and chank fisheries work and

o .. has nautical experience.

Inspector of Fisheries, Tiawler oo vy 10—260 B.A., Zoology ; has considerable

experience in socig=zconoraics
and inshore fishing experi-
ments.

. 70250 Matriculation ; has undergone

special training under Mr.
Hornell in the zoological speci-
men supply work.

B.A., Chemistry ; hasg undergone
training in the Indian Institute
of Science, Bangulore, for a
year.

Research Assistant, Krusadal . 70--250° M.A,, Zoology,

Research Assistant, West Hill . 70—260

Superintendent, Pearl und Chank 200-20--160
Fisheries.

Inspector of Fisheries, Vizagupatamw .. 70-250

Tnspector of Fisheries (North), West T0—250
Coast.
Inspector of Fisheries (Central) . 70—250

Tnspeotor of Fisheries (South) .. 70—250
Inspector of Fisheries (Inland) . 70—250

Inspector of Pearl and Chiunk Fisheries. 10—250

Research Assistant, Wonor .,

Research Assistunt, Tanur |, .. 70 —250

B.A., Zoology.
Laboratory Assistant, Ennur .. 65—4—125 Unpassed ; exempted ; bug under-
gone training in piscicnlture at

the Ennur Station,
. 66—4-126 8.8.L,C.; one part in chemistry
{Intermediate) ; has undergone

training in pisciculture at the
Tanur Station.

npassed ; exempted ; advanced

) drawing and painting, eto.

Chank Fishery Supervisor .. . 50—2—80 Matriculation.

Assistant Inspector, Headquarters ., 40—3-70 Middle School, first-class ; under-
gone training in levelling and

oy AT

Luaboratory Assistaut, Aquarium

Survey Assistant . .- vo B0—23—100
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Pay. Qualifications,
Designation.
RS.
igte ; ) .. 40—8—70  S$.8.L.C.; has undergone training
Assistant Inspector, Kurnool > pis(,}ieulture Tgone trhinng
Station. b
Deo. Vellore .. .. 40-3--T0 0.
Do. .Chinglepnt .. 40 370 ]])0.
Do. Nellore .. . 40370 Do.
Do. Mopad .. .. 40—3-T70 [:Tn‘}assed ; exempted.
Sub-Tnspectors, Fish-curing yards 356—80 8.8.L.C. men.
26), West Uoast.
Su(b-Inspeetor of Fish-curing yards 35 Unpassed ; exempted.
(Northern Circars). . A
Sub-Inspector, Fish-curing yards under 35 8.8.1L.C.

the Suoperintendent, Pearl and

Chank Fisheries. )
Sub-Inspector, Fish-curing yards under 38 Do.

Assistant Direetor (Inl?n)d). . - 0 Do
Chank Rishery Overseers (3) .., VN0 . .
Mechanie, Calymery . . .5."‘;; \y%wifi&gﬂ\w Post hel1d in abeyance.

Do. Tanur .. i @ 3580 Rrivers’ test

Sub-Assistant Inspectors under  "80—1-—45

Assistant Director (Inlagit). = .
Canning Overseer A N 30—§—45
Chureh Island Overseerg. : 30—TI—45

Fieldmen (4) under Asg t'arg'].)ireetgr 23——13.\—36

(Inland). X f \
%A Sty

Fielden, Ennur ot :
Laboratory Attendant | i
-y .o 20—3-—25
\ ¥ .. 23—1--35 7 £

Petty yard officers (48) .
i V) S, )

Keepers, Aquarium (3) .

g 3 Ginue siniply to choose
the most intelligent aj @ (hem what training we
can and then ]F)\it them in ‘RS “responsible work, the ac‘tlv.l-
ties of the department will be seriously handicapped, especially
on the research side ; aund real development will cease, as such
men need far more supervision thay can possibly be given. Kvery
Governent department 1'equil;ﬂg-) the application of science and
technology to its operations has pussed through the same stage that
this department now finds itself in. Kach has begun in a tentative
way with fhe human material available on the spot and has bad
eventually to develop an organization specially devised to train
the recruits needed for replacement and extension. The Forest,
Public Works and Agricultural departments are instances in
point. They have found this development necessary in the course
of their evolution and fisheries cannot reasonably be expected to
form an exception to the rule.

We have reached a limit. Future progress in all sections of
the department, dealing as they do with matters varying from
fishing experiments to trade organization, requires more and more
expert knowledge and direction. [n the initial stages, for
instance, of fish-curing, canning or manufacturing of fish-oil and
guano, trade methods and practices, as well as recipes from books,
have been tried, with considerable initial success. Now that the
preliminary work has been done, however, the problems that
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remain to be solved call for expert techuical knowledge. The most
immediate technical and scientific problems before the department;
are—

(1) the tracing of sardine and mackerel and other fish shoals
when they leave the coust, the methods of capturing them in
deeper waler with enlarged boats and special gear ;

(2) the softening of the bones in tinned Malabur sardines ;
(3) the determination of the periods of safe storage of canned
goods ;

(4) the prevention of the dark discolouration in prawn tins ;

() the elimination of excess oil in fish meal, the correct
method of manufacture of medicinal fish-oil with maximum
vitamin and the refining of fish-oil for various mdustries ;

(6) the detection of the causes of the irregular periodicity of
tue pearl fisheries and the discovery of remedies ;

(7) the formulation of measures to prevent undne depletion
of chank beds ; and

(8) the artificial culture of hilsa and other food-fish in
backwaters and rivers.

'All‘of these aud other less elergent
application of bighly technical and up-to-da

~ What is therefore tequired is an entirely new departure which
will ensure expert attention to all scientific operations and experi-
ments on the one hand, and will provide on the other the staff
and machinery which will make possible the training of apprentices
for all the administrative posts and the subordinate ranks of the
department. The staff of the department should therefore consist
of two classes of officers—
(1) experts with their
(?) adminisirative offic
executive duties,

questions demand the

te methods by experts.

assistants and staff for research ; and
ers with their assistants and stafi for

Such a distinction, I find, exists in F
other countries. In Great Britain, for instance, the research
lubol.'z{t01’1es'at Lowestoft, Conway and elsewhere ave staffed by
qualified biologists, hydrographers, chemists and statisticians
while executive officers (Superintendents, Inspectors '\V{ltel"B‘Lﬂ{ﬂ'
ete.) are smtiuueﬂ At important centres for :1dmiu.i;terin(rl lu\;'s m:dv
regulations relating {o fisheries and guthering statistics connected
with these and allied industries. The latter ire largely men with
practical experience of fishery work and » U'J'oundri’nn'} n ﬁ‘sheli ’
sclence, but ave not experts in any bhranch ob"r' that %:iem'e k The
(llsh'n(-tmn has perhaps heen unhecesdury here in ‘rhé )‘15‘1/5"1 t ;
cousider that {he time b artived when we must 111;{;]{,6 i)tu
‘ YVjtll “tlilis end‘iu. view T proposed the re-en ‘
Captain Cribh as hs]'nng expert when the trawley
and have heen redesignating the
ment according to the nature

isheries departments in

as now

tertainment of

, tl was purchaged
subordinate posts in the depart-

of theiy ies, I i
- duties, 1o, teclinological

1vy

work at the Chaliyam Cannery and Tanur particularly, as well as
for ‘other chemical investigations relating to fisheries and plS(:ll(',.llI-
ture, 1 have submitted proposals for the appogntmegt Qf ‘awg‘[)uuhhed
Pisheries chemist (my letter to Government No. 1471-C/27-2, dated
16tk August 1927). The intensive b}ologlcal investigations
relating to pear]l and chank, marme.and‘mland fisheries likewise
require the services of a whole-time biologist for their eﬁectlve)anq
proper prosecution. I would propose that a competent and fully
qualified biologist with brilliant Western academical degrees in
Natural Science and, if possible, Fishery Science with some
experience of biological research work with a knowledge of Indian
Zoology if that could be had, should be carefully selected and
entertained as Fisheries Biologist on a suitable salary which T will
for the present fix at Rs. 750—H0—1,200 or thereabouis. He
should be competent to supervise and guide the work of the
Assistant Biologists and control the work of the biological stations ;
besides, he should be an understudy of the Director and should he
kept in touch with all major schemes so that he could act for the
Director when the latter goes on leave and ultimately take his
place when the present Director retires. Of all the experts, he is
obviously the one that could be trained to take the place of the
Director and therefore, great care should be exercised to entertain
a sufficiently young man of brilliant attainments and absolutely
first-rate qualifications and merit. The above are the wurgent
present requirements on the research side of the department’s work.
Other experts may become necessary as the work develops ; for
instance, a qualified Pisciculturist when the number of hatcheries
increases, a Hydrographer when hydrographic operations are
extensively carried on and possibly a Statistician and Economist,

The expert staff of the research section when appointed will
provide the requisite machinery for the training of the rest of the
Fisheries staff from Assistant Directors to Overseers and the
subordinate 1;esem’ch staff at least from Research assistants to
Laboratory attendants.

The training of experts is at present out of the question as
there is no institution in the whole of India that provides courses
in the higher branches of fishery science. Tf such existed, we could
obtain men with a sound grounding in fishery science, who, after
training and experience in the department, would be capable of
faking the position of experts. At present, experts with foreign
training will almost certainly have to be selected.

The improved curriculum of studies in the Tisheries Training
Institute will also require assistance from the experts who should
supervise studies velating to their subjects and examine the
students in them. The fishery elementary education has already
had the desired effect in creating an interest for advanced
technical education in fishetjes among sections of the West Coast
fishermen. A scheme for providing such techinical education hag
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been submitted to Government. The Fisheries Training Institute
at Calicut and those proposed at Mangalore, Vizagapatam and
Madras, with the assistance and help from the experts of the
department, will provide the means of imparting such education
and training recruits for the department.

The staff required for the efficient running of the department
may now be considered under the two sections Research and
Admanistration.

I—REesearcH SECTION,
L Fishing and Sailing Eirpert.

Fishing and Sailing Eazpert is now styled Assistant Director
(Marine). Captain Cribb is a specialist in fishing and constitutes
“the only expert officer among the present Assistant Directors. His
wide and varied experience in European and Eastern seas and his
long professional career as a North Sea fisherman from the eighties,
in sailing vessels and subsequently in steam and motor vessels,
have specially fitted him for his task in India. His work is the
mmprovement of fishing craft, gear and methods, and the explora-
tion of deep sea fishing grounds. He has rare qualifications for
the task. He is on a short-term contract of three years from 12th
March 1926. Defects in the trawler and difficulties with its crew
delayed serious work till last October. e has only another year

of service. T have proposed that his contract should be extended
for another three years.

Q. Fisheries Diologist.

The two Research Assistants already working in the biological
stations at West Hill and Krusadai are local graduates and have
vet to he trained in fishery 1esearch.  These or other men from the
department should be sent to a Western University for training
and on their return be appointed as Assistant Biologists. All the
four marine biological stations at Calicut, Krusadai;, Madras and
Vizagapatam and the fresh-water biological station proposed at
Chetput should be under qualified Assistant Biologists. Besides

the Assistant Biologists each biological station should have the
following subordinate staff :—

One Research Assistant, a Tocal Honours B.A. or MA.;
A Laboratory Assistant ;

A Laboratory Attendant ; and
Two peons.

One Assistant Biologist is

_ also required to work on hoard the
trawler, with the present In

spector and peon under him.

3. Fisheries Chemist.

. Under him there should be a Research Assistant with staff on
the scale indicated in the precedine paracs i :
Assistant laboratory ‘rfp d § paragraph, viz., a Laboratory

mstant, alaboratory attendant and a peon. He can prohably
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work at the Industries laborafory in Leather Trades Institute till

. -a laboratory designed to meet his requirements is established on

the West Cloast, where most of his work will, for the present, lie.

4. Other Ezperts.

Other experts, such as a hydrographer, pisciculturist, statis-
tician, etc., are not at present urgently required as the work done
is not so large or extensive as to require whole-time officers and
I can continue to supervise them in addition to my other duties.

TI—ADMINISTRATIVE SECTION.

If the aims of the department and its present activities as I
have tried to show above are accepted, the present executive staff
1s the bare minimum and in several cases inadequate to cope with
the increasing work in the different sections. There is certainly
no superfluity which calls for curtailment. The department is. run
on the most economical and, if T may be permitted to say, stingy
lines. The gazetted officers of the department, with one possible
exception, are mot on the usual provincial service grade. One
Assistant Director's maximum pay stops with Rs. 500 and that of
the Superintendent, Pearl and C(hank Fisheries, practically an
Assistant Director with Rs. 400. This has led to considerable
dissatisfaction which necessarily reflects on the quality of work
done.

On the West C'oast, before the fish-curing yards were taken over
by the department, there was a socio-economic Sub-Assistanf_,
{Inspector), an Inspector of oil and guano factories, two Assistant
Inspectors to assist the Assistant Director (Coast) in the inspec-
tion of about 6 to 10 fish-curing yards. When, however, over 50
fish-curing yards were transferred and the work increased fourfold,
the number of inspecting officers was reduced to 3, who are now
called Tnspectors of Wisheries. The posts of both socio-economic
Sub-Assistant and oil and guano Inspector were abolished and the
three Tnspectors were transferred to the fish-curing yards. They
have therefore been obliged to concentrate their attention chiefly
on these yards and the inspection of oil and guano factories as
well as co-operative societies and socio-economie propaganda, as a
whole, have not received adequate attention. The fish-curing vards
on the Fast Coast suffer from want of adequate inspecting staff
and the men in charge of most of them ave ill-educaled peons,

’
The duties of the four controlling officers on the FEast and West
Coasts arve at present somewhat ill-defined. T would suggest the
following reorganization and allocation of work for the future : —

_The Superintendent, Pearl and Chank Fisheries, should he
raised to the rank of Assistant Director in  status and  pay
(Rs. 260—25—500—50—750). The Assistant Director (Tnland)
should he on the same grade of pay and Vizagapatam should he th

b 14

]
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headquarters of a third Assistant Drirector on the East Coast. The
territorial jurisdiction as well as the duties of the three oflicers
should be fixed as follows:— .

The jurisdiction of the Assistant Director (Southern Divi-
sion) at present styled Superintendent, Pearl and Chank Fisheries,
will comprise the districts of Tinnevelly, Ramnad, Madura,
Trichinopoly and Tanjore.

That of the Assistant Director, Northern division (proposed),
will consist of the districts of Northern Circars including Guntur,
Coimbatore, Nilgiris, Malabar and South Kanara will form the
Western ~division under the Assistant Director at present styled
Assistarit, Director of TFisheries (Coast). The remaining districts
will constitute a Central division under the Assistant Director at
present styled Assistant Director (Inland).

The Assistant Directors should be in charge of all executive
duties connected with the management and development of fisheries
and socio-economic work among fishermen in their respective areas.
These duties will comprise—

(1) Executive work relating to marine fisheries, supervision
of the inland fisheries already under the control of the depart-
ment, the gradual acquisition of fresh-water fisheries in new
districts and anti-malarial aperations. ‘

(2) The control of fish-curing yards.

(3) The establishment of schools, formation of co-operative
societies and other socin-economic work on the West Coast and
ultimately probably on the Kast Coast also.

(4) Such special daties pertaining to the different sections as

the inspection of the oil and guano factories in the Western divi-

sion, the conduct of pearl and chank fisheries and the resuscilation

of the chank bangle industry in the Southern division, deep wafer

“fishing experiments in perennial tanks in the Central division, and

the development of the Collair Lake prawn fishery and Iilsa
operations in the Northern division. T

The subordinate staffs of the four divisions may remain as,
at present, except for the staff attached to the fish-curing vards,
I have submitted to Government a reorganization scheme. Aceord-
ing to this, the West Coast would be divided into four sections
under the four Inspectors amd ten sub-sections each under a Sub-
TInspector. The East Coast would be divided as at present into
three sections each under one Inspector but the northern and
southern sections would each have two Sub-Inspectors and the
central section ome. All peons in charge of yards: should he
replaced by Petty Yard Officers. The additional staff should not
only inspect fish-curing yards and collect fisheries statistics more

efficiently than now, but should also at least on the West Coast,”

be in charge of socio-economic work and the inspection of oil and
guano factories, Such a revision of the establishment, I have
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- ;
shown, could be made without extra cost. But, for the supervision

. -of ‘the co-operative societies when their number and scope increases

and for the proper development of sotio-economic work on the
EKast Coast the trunsfer of which to this ‘department -has been
proposed to Government—some further additional staff will be
necessary. ‘ )

In the inland section the existing staff is adequate for present
needs.  As the work expands, some additional staff will be needed
for the new fish farms and hatcheries and tank stocking work,
especially in districts where they have not yet been started.

Dirzcror.

The work of the Director is obvious. He should posseéss adminis-
trative cxperience, knowledge of Indian needs, habits, social
conditions and prejudices, conflicting dnterests of trade, etc., to-
gether with a goud knowledge of all sections of fishery work, indus-
trial and scientific, throughout the world. These qualifications
will enable him so to combine the work of the experts and that of
the administrative officers as to obtain optimum results. Ie should
shape and control the general policy and lines of action and
sanction. them in the order of their 1mportance. He should
co-ordinate, regulate and criticize the work of the different
sections, help the experts and the executive staff with instructions,
suggestions and advice as required and have sufficient leisure {o
discuss the general lines of work and, if necessary, the details of
operations with Government and with his subordinate staff. Iie
should elaborate new schemes, negotiate with other departments
and bodies, write reports, books and bulletins, review papers that
will be published from time to time by the experts, and generally
stimulate and push the work of the whole department. He will
have to be thoroughly posted up with work in all sections of the
department so as to be in a_position to supervise and control the
work of the 8xperts on the onc hand and that of the administrative
officers on the other. 1If burdened as at present with administra-
tive, clerical and account routine, without proper assistance in the
headquarter’s office, and with the entire work down to the most
petty experiments, scientific and technological, he will get neither
time nor opportunity to devote his best to the more important and
legitimate duties of the Director. The appointment of the
Fisheries biologist and Tisheries chemist will set the Director free

from the detailed supervision of most experiments and research.

It is difficult to supervise the operations from a single centre like
Madras, for they have to be carried out in various places and
require whole-time officers on the spot to deal with them. T refer

" to pearl fishery research at Krusadai, the routine and special work

at the research station at Calicut and the laboratory at Lnnur,
fish-curing, fish meal and oil experiments at Tanur, details of
canning processes at Chaliyam, elc. So long as I am Director,
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since [ have specialized in pisciculiure I hope I shall be able to
continue to devote close supervision over the work of ‘the fish,
farvms, hatcheries, and cultural experiments with marine, brackish
and fresh-water fish. In addition, the collection und compilation
(.)f fisheries statistics, the hydrographical  and eteorological
mvestigations at sea and inland stations must continue 1o receive
my personal attention.

PERSONAL, ASSISTANT.

I the Personal Assistant is made a gazelled oflicer, it will
relieve the Divector ol administrative, aecounts and clerical routine.,
which now claims much of his aitention and time to the detri-
ment of move important work.  This is bound to increase in
volume and scope with the appointment of the additiontl Assistant
Divectors and  Kxperts and  the enlargement of the scope of
operations on the reseavch and the administrative sides. The
Government refused the gazetting of the Personal Assistant in
1921, The number of leave applications,
vouchers, the procedure connected with the mnev
control of expeuditure, atlesting the
as the only drawing

contingent  billg,
© scheme for the
cancellation of sub-vouchers
and countersigning officer, have all increased
to a considerable eoxtent since 1921, 'The transfer of the fish-
curing  vards, the purchase of the trawler and the additional
schools have resulted in increasing the staff to four times the
nuniber in (9201, with wn'x-e\spnndiﬁg increase in administrative,
account and clerical routine. | am, therefore, of the opinion that
the proposal should now be reconsidered. This will ncidentally
euqble the Personal Assistant to deal w
and amounts drawn on travelling allowance and contingent bills.
The'se often have to he dealt with by some one at headquarters
during my absence on tour though T am personally leld responsi-
'ble.for such payments. It will also give him the nezessary status
to interview officially the Collector of Salt, Collector of Customs,
Presidency Port Officer, Deputy Conservator of the Port Trust
and other heads of departments when T am away.

ith dishursements of pay

6.& 7. The wim of the departimient has heen defined as the

d(fvelopmeuf of fisheries as a source of food-supply and as other-
Wise contributing to the national wealth of the (f'(;lllltl'}'. If this
1s conceded, the programme of work relating to the fisheries should
be classified as follows in the order of their importance : —

(1) Development of marine food fisheries.

(2) Development of inland food fisheries.

. (3) Development of pearl and chank and other
fisheries.

(4) Improvement of the mater
fisher-folk as the only method of in

minor

1al and moral condition of the
iproving the fishing industry.
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The main lives of activity of the department at the present

. .time, abranged in the order of their relative cost and magnitude

are given below : —

Budget Katimaies
for 1928-29,

RS.

(1) Fish-curing yards ce 2,67,500
(2) Deep Sea Ifishing and Research 1,384,300
(3) Inland Pisciculture and Oyster culture. 1,22,900
(4) Pearl and Chank IFisheries e 69,200
(9) Education and Socio-economic work ... (9,300
(6) Industrial research at Chaliyam and

Tanur e bee . . 37,300
(7) Biological research and Aquarium ... 13,860
(8) Anti-malarial operations and supply of

biological specimens ... 0,850

These do not materially differ from the arrangewment proposed
ahove,

Item (1), Fish-curing yurds, and (%) Deep sew fishery research,
are the largest items of work absorbing the major portion of the
expenditure of the department and relate to marine food fisheries.
The technological experiments carried on at Chaliyam and Tanur
(ttem ) really form u sub-item of the same major head.

The itews (3), (4) and (5) are in their natural order. Item (7),
Fishery Research, is mot a separate head Dbut comprises the
scientific work relating to both marine and fresh-water fisheries
and should be absorbed in these two items. .

ltem (8), Anti-malarial operations, and Biological specimens
supply, are pelty heads of expenditure, only incidentally connected
with fisheries. They therefore occupy the last place.

However haphazard the nature of the various developments of
the departigent may have been historically, it will be seen that
the relative value and degree of concentration on the various lines
of activity pursued are not out of proportion to the importance of
the subjects with which they deal. I am uuable to suggest or to
conceive of any totally different arrangement in the relative posi-
tion and importance of existing activities. The defects in
organization and work relate ouly to details or subdivisions of the
major activities. The most important of these, T consider, is the
want of staft and facilities for biological and technological research.
\What the department desperately needs is a large addition to its
scfentific and experl staff so that fisheries research may take the
primary place that the development of fisheries demands for it,
I have dealt with this in reply to question H

.

If due emphasis is laid on research, one important result in all
the major activities of the department would be a corresponding
increase in what may be called unremunerative expenditure which
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cannot be set off against receipts in the aunual balance-sheets of
the department. If the primary place that research should occupy.
in fishery activities is conceded here, as it is in all other countries
of the world, the department will become a scientific one and
should not be expected to counterbalance its expenditure by
revenue. - Wherever it 1s possible without subordinating its
primary aims, every effort may however be made to secure revenues,
The Finunce Department of Government, as well as the weneral
public, have been inclined to gauge the success of the depar?xnent’s
operations mainly by profits earned. As a result, an undue fear
of cost has compelled the department to concentrate on the
administrative revenue-yielding aspects of its work and to neglect
pure research and experiment, As instances, I may refer to the
Rctl'enchmex}t. Committee’s findings, the proposals by Mr. Hornell
for .the abolition of the posts of the Marine Biologist and Marine
Assistant, the closure of the-cannery within a year and a half of
the commencement of its work as a commercial concern, the
-enliincement of the issue price of salt in fish-curing yards and the
constant demand i:)x making the oyster and bi()_l(‘)gi(;'ul supply section
self—su'pp(n:hng, Consequently the administrative side of the depart-
ment 1s fairly well organized while the organization of the research
side has only just begun. '

\ SJ!J(J"l‘[OD‘: H.—PFISH-FOOD SUPPLY.

Mz, Gopala Menon stated that fish<food supply was seasonal
z:md uncertain as in the case of paddy and other cereals. As an
instance, he quoted the migration of sardines from the West Coast
during the last few years and complained that no attempt had
been made by the department to induce them to return to the
coastal waters. " *

Mr. T. K. Rajaram Rao stated that fish, being cheaper than
other non-vegetarian food, formed the maiustay of the poorer
classes and if, as the result of large-scale operations, the price of
fish could be brought down so as to be within the economic reach
of the half-starved people, it would not ouly solve one -of the
greatest economic problems, but also bring into evidence a
healthy, robust and strong race. He pointed out that the difficulty
of a greater supply lowering the price would not arise, as there
were very large potential and latent markets in all the district and

. taluk centres where, with proper facilities, fish could be made

vav?,ilable without swamping the market and lowering the general
price so low as to make it a commercial failure. He was of opinion
that any quantity of fish could be easily absorbed provided proper
facilities existed for transport of fish to the various markets:

.
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Dr. Natesa Mudaliyar . was in favour of treating fisheries as a
. notional asset and thought that it had not been sufficiently exploited
in the interest of the nation. As a doctor, he was of opinion that
fish-food is rich in proteid matter, is also equal to meat and less
costly than mutton, if available. He also stated that, in times of
famine when' vegetable food was less available, fish went a long
way in relieving the sufferings of poorer classes.

Mr. Subba Rao Nayudu stated that, though fish-food .was
cheaper than other kinds of non-vegetarian food and there was
effective demand for more fish-food throughout the year, sufficient
quantity of fish was not caught to serve as food for the people.
In his opinion, greater supply would create greater demand and
he stated from his personal experience that any material increase

in the supply was sure to be absorbed. v @

Mr. P. Takshmanaswami Garu said that fish-food being cheaper
than meat or other kinds of non-vegetarian food there was, as a
matter of fact, encugh demand for which there was no adequate
supply. ' . ;

Mr. J. A. Fernandez thought that sufficient fish was caught for
existing demand, but that it was likely to increase enormously with
vreater improvements and inducements.

Mr, Moses was of opinion that sufficient quantity of fish was
not canght for local consumption. He thought that the market
problém would present no difficulties if speedy transport from the
fishing grounds to favourable markets could be provided ; this
would prevent tainting of the fish and glut in the market.

Mr. M. P. Krishnan considered that there was an effective
demand for more fish-food in the interior parts, provided it was
supplied cheap and was of opinion that any material increase in
the supply was likely to be absorbed without difficulty.

Mr. Suryanarayana Rao- felt that, though there might be
adequate supply of fish at present, increase in supply was sure to
increase the demand as fish-food is cheaper than any other non-
vegetarian or vegetarian food. At any rate that would be the case
on the West Coast where the people are very poor and are content
with very cheap food. »

Mr. Saldanha observed that fish, cheaper as it is' than other
non-vegetarian food, the supply was far below the demand of the
middle and lower classes. With greater facilities created for
transport, the said fish could however be sold in larger quantities
in the interior. . : ' »

Rao Bahadur Govindan stated that under normal conditions the
quantity of fish caught was not only sufficient for the consumption
of people living within a radius of eight or ten miles, but usually
there was a surplus which was salted or dried and sent into the
interior parts of the country or exported to Ceylon. He said that
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there was always a demand for fresh fisk from all parts of the
country and the best way to meet this demand was the introduction
of freezing methods by means of which fish could be sent to far
distant places. Tt cold storage was provided in addition to freez-

ing, he added, it was possible to keep such fish in the best condition
for a few months.

Mr. Annayya was of opinion that any material increase in
supply of fish was not likely to find a ready market elsewhere
without hringing down the current price.

Mr. Gopalan stated that sufficient quantity of fish was not
caught for Tocal consumption and that a greater supply of fish-food
could create an effective demand. Tn the rural parts away from

the sea-coast towns, he said that there was an effective demand for
riore fish-food.

Mr. M. Viswanath stated that, as far as possible, the consumers
would like to eat fresh fish and, to gain this object, the depart-
ment, he observed, must devise some cheap method of preserving
fish fresh at least for three days so that it might he sent t?)
up-country markets. In his opinion, the insufficient guantity of
fish caught was not due to want of improved methods in catching
or to lack of better hoats or nets, but to the non-appearance of fish
on the Coast.

Mr. Othenan stated that fish, especially sardines, was one of
the staple foods of the poorer classes on the West Coast being very
tasty and nutritious and, at the same time, cheaper than most other
foods.  So, the failuve of the sardine, he rvemarked, affected the
poor more than ihe failure of the paddy crop sometimes,

Mr. Raman”Menon said that a material increase in the supply
would tend to lower the price and that would push up the demand.
Tn this case it was the general population that would henefit and
not the fishing classes alone. But, if improvements in the various
methods of fish preservation kept pace with the increase in supply,
he saw no reason why the fishermen should not also profit because
then the surplus fish would he absorbed by markets in the intevior.

Rao Bahadur Cruz Fernandez doubted whether a greater supply
of fish would ereate an effective demand.

Mr. A. V., Achuthan said that the creation of an effective
demand for more fish-food meant the adoption of Detter methods
of preservation. Tn other words, rvefrigeration should be made

practicable and, at the same time, sufficiently cheap for the
lavmen. ' P

:

Mr. Andy Sankaran said that the fish caught on the West Coast
was more than sufficient not only for local consumption, but also
for drying and curing and for exportation from the curing vards

of the Coast to Colombo, ‘Arkonam, Yillupuram, Trichinopoly and
ather places, ' ¥

¥
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In reply to questions Nos. 8 to 12, Dr. Sundara Raj stated as
< follows :—
8. No. Also see reply to questions Nos. 10, 11 and 12 below.

9. Yes. It is cheaper where fresh fish is .1'eadily .availab]e in
the fishing villages along the Coasts and the neighbouring markefts}i
also in the vicinity of large tanks, if and when they run dry. Tis
is dear because of—(1) the enormous fluctuations m .product](m (by
capture or cultivation) and (2) the uneven distribution due to lack
of efficient communication and preservatives.

10, 11 & 12. Yes. Apart from any considerations of fogd or
manure supply to the country which by j‘henme]\'es ave weighty
reasons for the development of fisheries, its futuve prospects like
that of all other industries should normally depend on demand _
existing or capable of creation and possibility of adequate supply.
Both the requisite conditions of demand and supply exist in .]ndm.
At least 95 per cent of the population of the Madl_’as Presidency
and a much higher percentage in the vest of Tnﬂm.where even
Brahmins are fish-eaters will eat fish if they can get i1t Tl'lere i3
therefore an existing local demand, apart from-export tmde. in fish
and fisheries products for which also tlu;re i.'\"fl]\“{l"".‘\,‘ a mnadm':lb]e
scope. Please see also reply fo question No. 69, Tn 192526,
177790 maunds of cured fish were exported to Cevion from the
Madras Presidency.

SECTION [1I.—IMPROVED METHODS O FISHING.

Mr. Gopala Menon stated that the present wmethods of catching
fish were relics of primitive days and not at all effective to cope
with increasgd demand. He could think of mno improvements
effected and he attributed this to want of organized attempt. He
pointed out that there were mo means of mechanically handling
any bigger or improved types of nets and suggested as improve-
ments in this direction the supply of better types of hoats with
live wells and mechanically fitted nets.

Dr. Natesa Mudalivar thought that the fishing methods were as
old as human knowledge went. Te said that the old nets and old
eatamarans should he veplaced by better kinds of hoats and pointed
out that there should bhe hetter equipped steam hoats, if fishermen
were to @0 hevond five miles.

Mr. T. A. Subba Rao Nayvudu stated that the present methods
of catching fish were not at all effective and that no improvements
had been effected especially_on the Fast Coast, partly owing to
insufficient funds and partly because the Government did mnot

15
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encourage private associations or persous who undertook the
Qevelopment of fishing industry. He suggested the following
tmprovements : —

(1) The supply of **Poliki’’ timber for catamarans at
concession rates. :

(2) Supply of yarn Nos. 14, 20, 22 on credit system to prepare
the vequired nets of different kinds. Improvements would vary
aceording to the nature and situa.ﬁm\ of the place.

(3) Opening up of communications wherever necessary.

He said that if fishermen could be provided with a motor launch
to go and return, they could have three or four times the catches
they had at present.  He advocated the introduction of night-
fishing with a motor launch hy means of electric search lights.

Mr. Roche Vietoria said that the present methods were not
effective and wanted that (Government should demonstrate the best
wethods of catching fish and, for this purpose, he did not want
Western methods to he introduced, hut indigenous methods 1o bhe
developed.

Mr. P. Lakshmanaswami wanted the introduction of higger
boats and more modern nets.

Mr. J. Fernandez stated that the present methods of fishing
were effective so fur as the supply was concerned. No improve-
ments had heen etfected.  In his opinion, the fishermen could not
tuke to Tmprovements on account of their economic condition. He
would suggest removal of illiteracy and promotion of thrift among
the fishermen ; with jmprovements in these directions, he hoped
the fisher-class would become self-conscious and the fishing industry
ras hikely to improve automatically.

Mr. Moses stated that, though primitive, many of the methods
were effective considering the average buying power of the fisher-
men in the matter of boats, nets, etc. He suggested the following
improvenents : — g

(1) Tmportation of Ratnagiri boats into S. Kanara and
adoption of Tuticorin outrigger for whiffing for seer and ousting
the Cevlon Kulla.

(2) Tmportation of Ratnagiri nets into S. Kanara, adoption
of long lining in Malabar and adoption of Ennur wmethod in tank
fishing.

(3) Opening up the deep-sea fishing grounds, demonstrating
the fish wealth as has vecently heen done by Lady Goschen.

Mr. M. P. Krishnan stated that no improvements in the
methods of fishing had so far been effected and suggested the
following : —

Tndigenous methods of fishing practised at Ratnagiri and
Malpe should be introduced in other places. The noise made by
using ‘‘Chalavala’ and ““Kolli” in certain seasons must be
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stopped and as this nolse frightened away the shoals out of the
water, it should be made penal ; similarly, drift-netting at night
should be stopped from the middle of September to the end of
November as such night fishing prevented the shoals of fish, such
as kora, cat-fish, sardines and mackerels from coming to the shore
from deep sea.

Mr. J. A. Saldanha wanted that the fishermen should be trained
at Mangalore and Malpe in manufacturing Ratnagiri nets already
introduced into S. Kanara.

Rao Bahadur Govindan said that in some areas the existing
methods were effective making allowances of course for weather
and other local conditions.

Mr. Annayya stated that no improvements had been effected
in any of the kinds of fishing. The old wmethods continued in”
practice with sufficient advantage.

Mr. M. Viswanatha stated that no improvements had as yet
been effected in fishing crafts, gear and tackle and that, to his
mind, no improvements were necessary at present. He was of
opinion that any attempt to introduce new kinds of nets would
not be suitable to a particular locality on account of the rocky
conditions or the shallow nature of the sea.

Mr, Othenan stated that the present methods of catching fish
could not be said to be very inefficient or ineffective, but the chief
difticulties that the fishermen found in catching fish now with their
present implements were that they were not able to go far and
wide in search of the fish nor could they catch the fish even if
they saw them, if the currents and wind were nol in their favour.
1f methods could be devised to enable the fishermen to go far and
wide and to tide over the difficulties of adverse currents and winds,
the cateh of fish could very much be improved. He said that the
fishing implements remained where they were some decades ago.
He attributed® the inability to eftect any improvement to lack of
technical and practical knowledge on the part of the officers deputed
to the work. He advocated the introduction of small steam and

motor boats in the place of small canoes used by the fishermen
now.

Mr. Raman Menon said that the futwre of the fishing industry
depended upon the use of large boats. A fairly large tvpe of boat
adapted to the work and to the nature of the Coast working with
wind and power, supplemented, whenever necessary, by a small
detachable motor engine might prove suitable.

Rao Bahadur (‘ruz Fernandez stated that the present methods
of catching were effective so far as the demand was concerned.
He was of opinion that the efforts of the officers of the department
to introduce improved methods and appliances had not heen
successful in the majority of cases tried. This failure was largely
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attributable to the conservatism of the fisher-folk and the difficulty
of getting teachers and demonstrators conversant with ‘the mew
methods. He suggested the following improvements :—(1) The
fisher-folk should be taught by actual demonstration as to the
advantages of using improved methods and appliances ; () a
number of them should be selected and trained ; (3) State-aid
should be freely given to enable them to build Dbetter crafts and
purchase new appliances.

Mr. A. V. Achuthan stated that the methods of fishing in
different parts on the Coast varied considerably and the effective-
ness of each could be tested only by comparison and transferred for
adoption. He was of opinion that time and distance, the main
drawbacks that prevented the ordinary fisher-foll from catching
more fish should cease to be such with the help of science.

Mr. Unni stated that the present methods of fishing on the
West Coast were, to a very large extent, effective and suggested

“that Government must stop the four destructive methods of fishing,

viz., Ayila, Chalavala, Mathichalavala and Mathikolli by legisla-
tion as these kinds of fishing made a lot of noise and disturbance
in the sea aud consequently mackerel and sardines had begun to
disappear. :

Mr. Andy Sankaran was of the same opinion as Mr. Unni.

In veply to questions 13 to 16, Dr. B. Sundara Raj stated as
follows :—

3. The fishing crafts in use are primitive and inefficient.

The characteristic sea fishing craft, on the East Coast, is. the

catamaran, a keelless craft formed by lashing together from 3 to 5 .

pieces, occasionally 7 pieces, of light rough hewn wood. A more
primitive contrivance cannot be imagined. The heavy surf on
the East Coast prevents small boats or camoes being employed
throughout the year. The only boats are the so-called Masula

" boats, built of planks sewn together, but without feames or ribs

which, owing to their construction, are elastic enough to stand the

surf. On the West Coast, the usual fishing vessels are crank canoes

(dug-outs), the largest of which do not exceed 32 feet in length
by 3 feet in width and 2} feet in depth. They hold from 2 to 8
men. ‘

There is no room in catamarans, canoes or boats for the free
movements hecessary for using nets effectively. Only small nets
could be carried ; and as different nets are required for catching
different kinds of fish, each net has to be necessarily of very small
dimensions. The cruising distance is very limited ; ordinarily it
does not extend beyond the five-fathom line. The farthest limit
is the ten-fathom contour, at a distance of from 5 to 7 miles from-
the Coast. Very often, when only one kind of net is taken out in
the expectation of finding shoals of a particular species of fish and
shoals of another species appear, the fishermen are unable to catch
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aty fish at all. Again, owing to the smallness of the ‘boats, the -

duration of each trip is short, and ordinarily fishermen never stay

 out at ‘sea for more than 24 hours. The time taken to return after

the catches, when a lull or adverse wind prevails and the absence
of any facility for keeping the fish alive or fresh, on ifs way to
the shore, cause it to taint in a tropical climate; and the fish
become quite unfit for consumption. The boats and men are
numerically small, compared with the length of coast, the length
of fishing grounds and the population. Less than 3 per cent of
the population are fishermen, whereas in Japan nearly 3 per cent
of the population are engaged in fishing. The crew employed is
often disproportionately large, arguing inefficient labour, com-
pared with the size of craft and tackle. For instance, two crews
of seven men each in two boats ave required to work a small ‘idam’
(dip net) on the West Coast ; while on the East Coast 12 to 14 men
with four catamarans are required to work the ‘mada valai’“a
rectangular dip net 48 1o 60 feet long ; whereas a modern British
steam trawler, with its gigantic trawl or a steam drifter, with a
fleet of mnets, miles long has but 11 or 12 men, including the
engine room crew. o

The only nets of any size, which can at all be mentioned in
comparison with the nets used in Western countries, are the Masula
boat net in universal use on the Kast Coast and the Rampini net
in the South Kanara district ; both shore-seines of some size and
catching powers. The ordinary nets are small and inefficient,
compared for instance, with the trawl-net, the Danish seine net,
the American purse net, etc. Drift-netting and long-lining in
India, is also done on a very small scale, owing to the limited size
of the fishing boats. The usual length of.the long-line is from
100 to 60O fathoms, carrying from 20 to 500 hooks; whereas
European long-lines extend from 5 to 6 miles and carry from
5,000 to 7,000 hooks. The drift nets are in extensive use, only in
the Palk Bay, the Gulf of Mannar and the Malabar Coast. The
length of a fleet of nets hardly exceeds 800 feet or § a mile as may
be expected from the size of the fishing craft, whereas a fleet of
nets employed by a steam drifter extends to miles.

3

Vide also replies to questions 2, 8 and 4.

The craft and gear employed by fresh water fishermen are even
more primitive than those of the sea fishermen. The introduetion
of improved methods for the continuous fishing of deep permanent
water tanks and rivers, now wholly unworked, will add enormously
to the productivity of our rivers, tanks, ponds and wells. Some
improved methods in fishing inland tanks were tried by the
department at Chembarambakum and Mopad.

14 (a), (b) and (c) and 15.—Vide- answer to question 13.

A great deal of investigation by experts is needed in surveying
grounds and for effecting improvements in fishing gear and
methods. Though Sir T. A, Nicholson has urged the need for

-
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work in this direction from the very inception of the department,

vide paragraphs 186 to 190 of his Note on I'isheries in Japan' (1907) .

and his subsequent letters in Bulletin No. I, page 82—no material
progress could be made in the absence of experts and a proper
research vessel. :
16. Futyre programme—Itislery cruises—Systematic cruises
should be undertaken by the research ship Lady Goschen, which
- should be well equipped to continue and complete the investiga-
tions already made on both the Llast and the West Coasts. The
aim 1s to test the suitability of all available modern methods of
fishing in Indian waters. The following lines of work are
suggested : —
Trawling.—Systematic trial traw hno‘ with otter and beam trawl
in, offshore grounds thxoughout the Coast.
Danisl seine net.—Trial netting may be made with the Danish
seine net of the usual type or with suitable modifications to meet
Indian conditions.
Drift net, gill net and tramel net.—A series of experiments
should be conducted with the above us in the European waters to
test possibilities.
Aimerican purse seine net.—In the Hast, Japan is the only
country where the net was tried and has been adopted on a large
scale. The net is said to possess emormous catching powers and
is well worth a trial in the waters of this l’realdency .
Long lining.—The full length of a long line should bé given a
_trial.
"~ Swrvey and charting of banks and fishing' grounds.—In all
cruises, data of catches, depth, currents, nature of the bottom,
assemblage of characteristic animals and plants should be kept
for the Lhaltmg of the fishing grounds for the benefit of the fishing
industry.

~ Tank fishing.—The experiments contemplated at Mopad should
be conducted till the best methods of fishing permanent water
tanks are finally evolved.

SECTION IV.—DEEP SEA FISHING.

Mr. Satyaraju, of Cocanada, said that their fishermen went
only two miles from the shore and fished in a depth of 10 or 20
fathoms,

Diwan Bahadur Arogyaswaml Mudaliyar said that the trawler
should be made absolutely useful. It should be better equipped
by providing refrigerating plant, holds for fish and also cabin
accommodation for officers.
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Mr. V. Subba Rao Nayudu-stated that fishermen usually

. went up two to three miles from the shore and they could not go

longer distances for want of big fishing nets and for want of small
motor launches to provide sufficient accommodation for the catches
and to return in time to sell their catches.

Mr. Roche Victoria suggested that the department should
maintain some launch which should go in case of need to rescue

- fishermen exposed to danger at sea. He advocated the provision

of a cold storage room in the trawler. He was for allowing the

. trawler to engage in salt transport work only in the intervals when

it had no othel work, but not at the sacrifice of its work of catching
fish, :

Mr. P. Lakshmanaswami- stated that the longest distance to
which fishermen went in the sea was four or five miles from the
shore. _ .

Mr. P. K. Manikkavelu Chettiyar however maintained, that the
fishermen went to a distance of 15 to 20 miles and brought enough
fish to make a livelihood.

Mr. J. A. Fernandez stated that as regards vessels for deep sea -

vﬁq]linn‘ no retrenchment of expenditure was possible as only the

minimum was incurred. During the off seasons these were laid up
with skeleton crew.

Mr . T. Moses stated that, on the West Coast, the fishing
zone was w 1thln the 40 miles hnnt but the fiv e-mlle belt with a
depth of ten fathoms was most 1‘egula1‘ly exploited ; only the deep
sea shark netters and the Ratnagiri men ventured to the uttermost
limit of the zone. The chief reason for fishermen not going beyond
the ordinary line, Mr. Moses stated, was the unseaworthiness of
the boats employed. The greater the distance of the fishing ground
from the shore, the more difficult the question of transporting the
catches to the markets before the fish got tainted.

‘Mr. J. &. Saldanha advocated the employment of trawlers to
educate the more enterprising section of fishermen. He said that
the process would be slow and gmdual, as large capitalists were
needed with more experience in joint stock and co- -operative
business. He also suggested the introduction of the methods
employed by the Bombay fishermen in deep sea fishing.

Rao Bahadur Govindan stated that there was absolutely no
need for all the steam and motor vessels in the department and
that their number could be consider'\bly reduced and, if this was
done, there would be reduction in expenditure. He also stated that

- the M'tlab'lr and S. Kanara fishermen had no boats that had room

for cooking and sleeping and hence they were obliged to return
to the shore before nightfall. The Ratnagiri men, on the other
hand, had boats in which they could live for a number of days
and they could therefore go out and stay in the sea for a couple
of weeks if they found it necessary to do so, The Malabar and
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8. Kanara fishermen did not go beyond ten miles, but the Ratna-

giri men went tfo distances of nearly 100 miles. On the KEast .

Coast the catamaran men at times went as far as 25 miles. In his
opinion, the trawler would never be a commercial success and that
research should be conducted in a well-equipped sailing vessel.

Mr. Annayya, Malpe, stated that for fear of not being able to
return to the shore the same day with the fish caught and for fear
of the fish being spoiled, the fishermen did not go far.

Mr. Viswanath stated that if deep sea fishing was attempted
and if it became a success it could only be dome by capitalists.
This would deprive the poor fishermen on the coast of their daily
bread. He also said that the fishermen on this coast fished up to
30 to 40 fathoms deep and went up to a distance of 10 to 15 miles
from the shore. They did not go beyond this distance because of
fear lest they should fail to bring their catches to the shore before
the fish got tainted.

Lieut.-Col. R. B. S. Sewell stated that only a very small part of
the arvea around the Indian coasts was suitable for sea fishery by
means of the present methods. Indian fishermen in their small
craft rarely ventured out of sight of land. The most prolific fishing
ground for trawling, however, would probably prove fo be certain
areas lying at a considerable distance. Such areas as the estuarine
regions of the continental shelf were isolated banks, for instance,
Wadge Bank and Pedro Bank ; the edge of the continental shelf
and the upper part of the continental slope and areas which so far
as present experience went, would prove to be the most prolific
from the point of view of fish-supply and fishing in such areas could
only be done by trawlers or similar crafts. With regard to the
question of finance, Col. Sewell observed as follows:— -

““There seems little doubt from the experience of trawlers
that have heen working round India and those working in other
countries that trawling will be a reasonably profitable undertaking.
Even in scientific circles, the view has somehow or other gained
ground that tropical waters, such as those of India-are unprolific,
and that the catches that a trawler can make would be small in
comparison with those made by trawlers working in sub-tropical
or temperate areas. This view, T believe, to be entirely unfounded
and the average catch of the trawlers that have been -engaged
round India and Ceylon coasts for experimental work compared
quite favourably with the catches made by trawlers working on a
commercial basis in.some of the most prolific regions round the
coasts of BEurope and elsewhere.” '

Rao Bahadur Cruz Fernandez stated that the general opinion

in regard to deep sea fishing was that the attempt was a thorough .

failure and that'the trawler purchased by the department had not
answered the purpose and its work had not heen as efficient as
anticipated, : . T

* follows :—

121 -

In reply to questions 17 to 42, Dr. B. Sundara Raj stated as

'17. There are one steam trawler and four wmotor vessels,
including the inspection schooner ‘Lady Nicholson, besides a few
candes. One of the motor vessels Swutherland is disabled and is
unfit for further use. ‘

18. Yes: The motor vessels Leverett, Sea Scout and Pearl
are maintained for towage of chank canoes to and from Tinnevelly
and Ramnad districts and “for the control .and supervision of the
fishing operations, such as the return of undersized chanks while
still alive to the sea, the systematic fishing of chank beds and the
prevention of over-fishing of banks, the safeguard of left-handed
chanks whenever they are fished and the safe landing and storage
of chank shells and so forth. During the pearl fisheries, they
subserve a similar function and patrol the pearl banks and pearling
operations. The inspection schooner Lady Nicholson is the only
schooner that provides accommodation to inspecting officers for the
periodic inspection, annual.or biennial, of pearl banks and chank
beds, for buoying the beds for fishing and for other scientific work
connected with inspections.

19. No reduction in the number of vessels and boats is imme-
diately -possible. When, however, the trawler Lady Goschen is
equipped with a laboratory and cabins, it might be possible to use
her in the place of Lady Nicholson, provided the Lady Goschen
could spare the time amidst her varied duties,

20. No.
21. Does not arise,
22. In April 1926.

23. She remained at Pamban where she had heen sent in May
1926, for safe anchorage till Ocfober 1926. As she had insufficient
crew and incémplete gear, she could not go to sea. The fishing
gear supplied by the Stores department in England was inadequate
and the full equipment was obtained only in November 1926, A
minimum crew was sanctioned by Government on 2Ist December
1926. Considerable difficulty was experienced in procuring quali-
fied hands as none of the ports in South India including Madras,
‘Tuticorin and Cochin “are ports -of eall for ocean-going steamers
and no arrangements, -therefore, -exist for recruiting crew for
continued work at sea at any of these ports. A crew, however,
was tentatively entertained before January 1927 and the trawler
was able to'leave for the West Coast with schooners laden with
13,000 maunds of salt on 12th January 1927. The engine crew
struck work at Calicut and the vessel had to lie idle for a week
on this score. She conducted a preliminary survey of*the off-shore
fishing grounds at Calicut and a night’s trawling on 24th January
1927, On lier way hack to Tuticorin on 28th January 1927, a few

16 : .
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of the boiler tubes burst. She could neither be used for salt

transport nor for the pearl fishery which was then about to begin.
The vessel was, therefore, ordered to proceed immediately to

Colombo to have her boiler surveyed by a competent authority and

to obtain estimates for repairs. The surveyor to the Lloyd’s

Registry of Shipping, Colombo, after examining the boiler tubes

condemned all the boiler tubes (178 in number) as unsafe and

wanted that these should be replaced by mew tubes. The trawler

returned to Tuticorin after repairs on 26th March 1927, and was

engaged on pearl fishery work from that date to 30th April 1927,
After the pearl fishery, the trawler went to ('olombo for docking

and coaling on Tth May 1927. As the South-West Monsoon had

commenced she was ordered to come to Madras, for deep sea fishing

experiments. * She arrived in Madras én 26th May 1927. The set

of otter boards supplied with the trawler having proved unservice-

able in the fishing experiments off Calicut, a new set of otter boards

had to he manufactured locally. i}

The crew entertained at Tuticorin proved most unsatisfactory
and had to be dispensed with and new crew entertained about six
“times in the course of the last 14 months since the trawler arrived
in India. A suitable Bombay crew was entertained for the engine
room. Desp sea fishing experiments off the Coast of Madras
commenced in September 1927. After a few experiments the
trawler had to go to Colombo as the Deputy Port Conservator,
Madras, reported that the weather was unsafe for the trawler to
remain at Madras. In November 1927, serious work commenced:
The extensive submarine plateau of some 40,000 square miles in
- extent, off Cape Clomorin, being the best known deep sea fishing~
ground, was first taken up for systematic examination. . A preli-
minary survey has been made and the nature of the bottom so far
ascertained has been mapped. The places where abundant fish
" were caught have been noted. The obstructions a d dangers to
t1aw] nets have been charted in the maps prepared. Simultaneously
with experiments in deep sea fishing, the trawler has been making
observations and collections and noting data regarding tempera-
ture, salinity, plankton and hottom organisms. The trawler has
been sent to the Royal Indian Marine Dockyard, Bombay, for

alterations.
24. The original purposes for which the trawler was purchased
are—

(1) Exploitation of deep sea fishing grounds and. organized
fishery research,

(2) Pearl hank inspection and the many duties connected with
the conduct of pearl fisheries. '

(3 Teonomic salt transport,

o

- 193
From the detailed work of trawler referved to in the answér to

)1

. {uestion ®3, it will be Seen that its work has been consistent with

the original purpose for which it was purchased. The main pur-
pose is deep sea fishing experiments and research and during her
long shore. trip which the trawler has to muke in this connexion,
she is utilized for towing schooners laden with salt to West Coast.

25. (¢) From January 1927 to March 1928, six long shore
cruises for fishery research occupying 35 days, she also transported
salt.

‘ (b) She was engaged for about a month in pearl fisheries
in March—Apnil 1927, :

(¢) On pearl fishery rescarch she was engaged since March
1928, for about 8 weeks. The rest of her time has been devoted to

trawling experiments,
26. No. All the sclentific observations so far as they relate to

specific stations opposite ports could be carried out simultatieously
with deep sea fishing experiments. But the scientific investiga-
tions, particularly the hydrographical and meteorological data,
should also be gathered along a series of observations taken from
south to north or vice versa, i.e., along shore, for the coast as a
whole, if tangible results are to be obtained within a reasonable
time. The more numerous such long shore trips are, the more
conclusive will be the results obtained from such data as they are
not peculiar to any particular spot but are general to the whole
Coast. Such trips will have to be carried out independent of
trawling and deep sea fishing, as the latter must be systematically
done and proceeded with, step by step, according to the nature of
the Dottom to be investigated. At present, such long shove
journeys are performed once a fortnight and they are combined
with the journeys that the trawler makes for obtaining coal and
water every 24 days or so to Colombo. According to the programme
approved by Government, the trawler goes to Colombo ten times
in a year fof coal and water and during the intervening periods
she makes biological and hydrographical collections and observa-

- tions throughout the length of the Coast and transports salf to the

West Coast. The extra five trips which the ‘trawler makes are also
advantageously combined with the transport of salt from Tuticorin.
From the above, it will be.seen that the original purpose was not
in any way defeated by the trawler being used for other purposes.

27. Yes. But she will require to be remodelled and equipped.
Though she’ is said to have been remodelled to suit tropical condi- -
tions, the cabins are-too hot for any one to.live in. New cabins
for officers and crew are necessary. A laboratory for fisheries
research must be fitted up on board. Her boiler though certified
and passed by the Stoves department proved defective. Several
boiler tubes burst on her maiden voyage to West Coast, The
surveyor to the Lloyd’s Registry of Shipping, Colombo, after

\
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éxamuing the boiler condemned all the boiler tubes (178 in number)
as unsafe. They were replaced at a cost of Is. 8,000. Iven so,
the boiler is not absolutely sound and causes difficulties now and
then. The trawl gear supplied by the Stores department was also
defective. The boards were too light and small and would not
sink, Other equipments such as a fleet of drift nets, long lines
and American Purse nets will be obtained as work develops.

28. Please see answer to question 27. The necessary apparatus
for research has been purchased, but could not be fitted on board
the trawler for want of a laboratory room. '

RY. Both technological and scientific work is cxpected of the
trawler. -

30. Captain Cribb is the expert officer entertained, vide reply
lo question 5, Research Section, Ilishing and Sailing expert. The
European crew entertained were disbanded immediately on arrival
in India, in April 1926. A suitable full complement of Indian
crew was sanctioned by Government in December 1920, but could
not be entertained till October 1927, for reasons stated in my
answer to question 23 swpra. Captain COribb has been {rying to
secure a capable, intelligent and educated young man among the
sea-faring classes as mate on board the Lady Gosclien and to train
him in trawling, Danish seine netting and other methods as well
as in net-mending, ‘etc. - He has tried several, but has not found
one who is either capable or interested. The usual type of seamen
who obtain the Master certificate are clderly men who have put in
a“long series of years at sea but lack intelligence and general
education. Besides, they consider themselves officers as soon as
they obtain such a certificate and are reluctant to study fishing or
any other new profession. Recently, it has been propused to train
an Inspector of the department with practical experience of the
sea for the post, vide answer to question 35 infra. '

-

. 81. Captain Cribb was.employed as Assistant Dircetor (Marine)
on and from 13th March 1926.

32. Two years and three months.

33. He has navigated the trawler on all her cruises and has
conducted trawling, dredging of pearl bunks and the transport of
salt. : '

34. Owing to the difliculty in obtaining suitable crew it cahnot
be stated that necessary assistance was offered to Captain Cribb.
The mates appointed were all men with no aptitude for learning
work. '

35. One of the Inspectors, M.R.Ry. Ramaswami Nayudu, who,
is a local graduate in Zoology, was appointed Inspector on hoard
the trawler with a view to carry out biological research and
incidentally study, trawling and fishing methods. * The arrange-
. 'ment has failed to achieve the expected result. While the
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Iuspector has done the biological work as far as he was able to

e « o, he has not been able to adapt himself 1o the life of sea or to
learn anything of the fishing methods. It is evident that the two

functions (technological and scientific) must be separated. I have
proposed that an officer with aptitude for navigation and seaman-
ship should be deputed for training to Bombay on board. the
LMALT.S, Dufferin.  An Assistant Biologist will be stationed

~on board the trawler for carrying out scientific research.

36. The expenditure for 192627 was Rs. 65,671. The budget
estimate for 1928-29 is Rs, 1,30,600. If the trawler was engaged
throughout, her expenditure will work up to the budget estimate.

37. Various Governments in India, Ceylon, Burma and Straits
Settlements have attempted deep sea fishing. The investigations
of Golden Crown in Bengal, Willium Carrick in Bombay and
recently T'he TViolet and Nawtilus in Ceylon have proved the
existence of deep sea fishing grounds which yield fairly abundant.
catches comparable to those of the best fishing grounds of Europe.
The few experiments conducted by the Lady Goschien have
confirmed these reports.

38. The local fishermen fish the inshore belt extending to five
or six miles from the Coast irrespective of depth.

39. They do not go beyond that line for the following
Jeasons : —

(1) Food and water cannot conveniently be taken ‘especially
on the catumarans or canoes ;

(2) the exposure and confinement in catamaran and dug-out
canoes cannot be borne long ; )

(3) much of the work has to be done by rowing or paddling ;

(4) in this climate fish can nowhere and at no season remain
in good condition for more than a few hours after death ; and

(5) no cheap or simiple methods are known or at least practised
for the prqper treatment or preservation of the fish from taint.

40. It is the distance that prevents them. - .

41. On fishing cruises she has fished banks us much as 38 miles
from shore off Cape Comorin.

42, The trawler, if it strikes suitable fishing banks, is expected

to calch on the average about a ton of fish a day.

it
"

SECTION V.—PFISH-CURING YARDS.

Messrs. Venkataratnam and Satya Raju stated that they had
no fish-curing yards on their Cloast. Naupada Penugudurue and
Managanapudi were some of the fishing villages along the Coast.
They now purchase salt at 12 annas per maund, but would gladly

»
£

v



b

9 682

126

purchase salt from the Government if they could get it at quarter:
anna per_popnd. They wanted that Government should help them
- by establishing fish-curing yards.
~ Dr. B. 8. Mallayya stated, that, after the Iisheries department
took over the fish-curing yards, some improvements were effected
by replacing the briny ponds and the dirty floors with cement
structures and the like. But he did not know whether the Depart-
ment had made arrangements for the removal of entrails of the
fish and other things outside the area immediately. In his opinion
the District Health Officer would be a better person than a
Speciulist in fish-vuring to supervise the sanitation of these areas
and he must be held responsible for their sanitary condition. Ife
suggested putting up manufactories and running them by Govern-
ment, but wanted that the Fishing (Mogear) comnmni{y on the
West Coast should be encouraged and helped to get employment
Las it w‘ould be to the good of that community as well as to the trade
if individuals of that community alone were employed in that
trade. He said that women did not now frequent fish-curing yards,
but if they were encouraged to do this work, labour would be
cheaper and work would be provided for these women who are, at
present, idling away at home or tempted to take away the fish to
their own homes and do the curing there which would mean
| insanitation in the whole village.
| Diwan Bahadur Arogyaswami Mudaliyar stated that the
reduction of issue price would benefit the consumer, middlemen
~and the curer, The curer was, at present, rather at a disadvantage
ingsmuch as he had to come in and pay any price that was charged
for salt as otherwise the fish would be spoiled. If the issue prcice
was reduced, it would result in cheapening the salt fish, in increasing
inland and export trade and thus enabling us to compete more
favourably in Ceylon markets. He stated that the establishment
of more fish-curing yards would depend upon the demand. There
was the difficulty of transporting salt. The fishermen lived in
places which were inaccessible. There was not even a bandy in
many of those places and rivers and vast expanse of sandy areas
had to be crossed. Personally, he could not see any obvious difli-
culty in manufacturing as good salt on the West Coast as on the
Kast. '

Mr., Gopala Menon stated that the results of the transfer of
the control of the fish-curing yards to the, IMisheries department
had not fully justified expectations. -The administrative rigidity
had no appreciable change and the expenses the curers had to incur
. under the.guise of introducing improved methods of curing were
heavy without any corresponding improvement in the genera? turn-
out of the cured products. He said that, so long as the curers
were in. their present impecunious state, mno improvement was
possible, that curing sheds on improved lines and the plants
required for the same should be put up at State expense, the cost
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being reimbursed in long terms by means of a small cess on each

.« maund of salt sold. e wanted that the restrictions with regard

to weighment of fish into the yard should be regulated to avoid
delay in salting and consequential putrefaction and that methods
said to be existing in the Bombay fish-curing yards might be tried.
Tn his opinion, the existing rate of issue price of salt should be
materially reduced and the rate should include the factory cost
price and transport charges and other incidental expenses. For an
efficient supply of salt to the yards, so as to relieve all anxiety of
depletion of stock during the season of heavy catches, he,suggested
the revival of the local storage system.which was in existences
years ago. _

~ Mr. T. V. Subba Rao Nayudu remarked’ that fish-curing yards
in this Presidency were not kept under the same conditions as in
other civilized countries and suggested that one on the West Coast
and another on the East Coast should be constructed on the same
lines as yards in foreign countries, at least on a small scale, to
begin with. Standard designs of curing yards with modern
equipment should be made available and the working of such yards
should be demonstrated to the public. Private enterprise should
be encouraged to take up the work with loans from Government,
at a small rate of interest.

Mr. Roche Victoria said that these yards should be treated
as* model curing stations and better methods of curing should be
demonstrated. e was of opinion that the issue price of salt
should be reduced to 10 annas as before and if, by that, the
department lost, they should face it, at least for the sake of giving
an impetus to the fish-curing industry which would promote the
material prosperity of the fishermen. p

Mr, P. Lakshmanaswami stated that it was not necessary that
Government” themselves should build fish-curing vyards. If the
methods and sanitary conditions insisted upon were demonstrated
the fisherm&n themselves would construct them and use them. DBut
the Government should advance the necessary funds on condition
of recovering the same in ten yearly instalments. Salt should be
supplied at half the present rate, N

Mr. Samuel was of opinion that, since the establishment of the

fish-curing yards, the quality of dried fish has greatly improved.

Mr., M. C. Govindan stated that the treatment accorded to the
fishermen, in the fish-curing yards, was better now than wmder
the Salt department. The Tisheries department should demon-
strate the results of -their experiments on the several kinds of fish
treated in the yard so that the curers might follow their methods
and be able, to market their fish. At present, the fishermen were
following their old methods. No improved methods were taught
to them. They required.1 Ib. of salt for 6 1b. of fish. "He observed
that, if the issue price of salt was reduced, it would go far to

’
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relieve the poverty and suffering of the fisher-folk. Ie suggested
that there should be a sort of advisory board to settle any differen-
ces that might arise between the curers and the officers, just as
there were non-official visitors-in the case of Jails.. He agreed
that it would be an advantage to have a body of visitors for a
number of yards, so that they might know what took place in
different yards, confer together and compare notes. o his mind,
the sheds were no doubt cleaner and more neat-looking, but the
processes of salting and curing were the same old methads.

Mr. J. A. Fernandez said he would suggest the appointment
‘of a curing demonstrator trained in the fishing industry on the

West Coast, who should visit all the yards and frequently demon- -

strate by means of magic lanterns, films, etc., improved and
Fygienic methods of curing. ITe saw no reason for reducing the
price below the charges of transport and production. If the fisher-
class got salt, free of duty, that would be a sufficient encouragement
to the fishing industry. Reduction below transport charges would
otherwise mean a bounty which he considered as artificial and

unnecessary. Ife advocated the establishment of raore yards and

a relaxation of the existing rules, care of course being exercised
that no duty-free salt passed into consumption. In his opinian,
the cost of effecting improvements in curing methods should be
met by Government as it practically means fishery education.

Mr. S. T. Moses was for opening more fish-curing yards. Ie
said .that the staff manning the yards should be trained, and
curers and their men, etc., should be taught improved methods.

The latter, he suggested, might be done by ““ demonstration peripa- -

" tetic schools.”” In his opinion, the hygienic conditions and methods
of curing were satisfactory in a fish-curing yard, except when the
catches were too large and the staff insufficient for proper
supervision. b

Mr. M. P. Krishnan said that no new methods of “‘euring had
yet been demonstrated to the fish-curers. ITe suggested the
following improvements : — '

(1) Pucca curing sheds with better floor.
‘ (2) With a view to carrying away the old brine directlv
Into the sea, a proper drain should be devised. » ’
(3) There should be a better supply of water within the fish-
curing yards.
(4) Tickets should be given to actual fishermen.
(5) Tish-drying rooms should be provided at all the important
fishing centres. e said that it would he good if the yards could
be managed. directly under the Government of India, in which
case certain high appointments- of fishery officers could be
dispensed with. He said that the maintenance of the fish-curing
~ yards could be cheapened, by placing their management, under the
Government of India or under the Co-operative department,
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" Mr. Subbayya Bhat stated that, in some of the fish-curing yards
he had visited, he found none of the improved methods advocated
by the Fisheries department adopted by the curers, but remodelled

. sheds with masonry tubs and cemented floor were however

constructed in most of them.

Mr. R. Suryanarayana Rao said that it was possible to popu-
larize hygienic methods of curing to a great extent by considering -
and giving effect to the following suggestions :— '

‘(1) Construction of platforms at Government expense for
drying salted fish ;

" (R) regular and adequate supply of salt;

(3) supply of salt at cheaper rates as was done some years
ago by (a) providing better and cheaper transport facilities, and
(b) not including in the price of salt, the cost of establishment and.
of sheds constructed either for curing or storage of salt ;

(4) constructing one demonstration shed in each yard ;

(6) allowing for wastage of salt ; and -

(6) not collecting overtime charges from the curers.

In his opinion, if the issue price of salt was reduced, both fisher-
men and the consumer would be benefited and more fish converted
into human food. He was for reducing the issue price to the old
rate of 10 annas. He said that the curers should nof be asked to
pay overtime fees, but such charges should be met by Government.

Mr. J. A. Saldanha said that processes other than curing by
use of salt should be taught to curers. Salt should be sold much
cheaper, at 10 or 12 annas per maund. Salt might be transferred
much cheaper from N. Kanara than from south or east fo S. Kanara.
It would be advisable to transfer fish-curing yards to the Salt
department for curing by means of salt. He would not press for
the transfer of the control of the yards to the Salt department, if
the issue price was reduced.

' Rao Bahsdur Govindan said that the issue price of salt should

" be reduced to at least 10 annas per maund which was the price

fixed by the Salt department. He suggested the demand for salted
fish might be met by making the price of salt cheap, reducing
the rail freight, exempting the poor fisher-folk from payment of
licence and other fees which the local boards were levying on

. them. He observed that the methods of curing were not satis-

factory from the view-point of the reformer, but considering the
various difficulties which the curers had to face, no more  satis-
factory arrangements could be expected in the near future. He
said that the cost of improvements in the methods of curing
would not amount to much and most of it could be recovered from
the curers as a tax. He said that he had no objection to the
Fisheries department managing the yards, provided there was no -
duplication of officers for control and other things. He was for .
sending a capable man from yard to yard to hold demonstrations
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and allow people to copy the methods. He was of opinion that

salt could be supplied from Bombay at cheaper rates by inviting |

tenders and giving contract for delivery on the West Coast.-

M. Annayya stated that the Fisheries department was able
to control the fishing industry more rigidly. He was of opinion
that the present system of fish-curing, viz., Colombo, Ratnagiri,
and local systems were cheap enough and satisfactory to the ordi-
nary fisher-fplk and that any improved methods which were likely
to involve additional labour and output might not find favour
with the people in the district. Ile advocated reduction of issue
price of salt. In his opinion, the maintenance of ﬁsh-curing.yards
might be cheapened by keeping a limited number of people in the
establishment during the period of heavy catches and an efficient
peon at other times when there was less work. He said that the
hygienic conditions and methods of curing were satisfactory.

Mr. M. V. Gopalan, Health Tnspector, Wynaad, stated that the
hygienic conditions and the methods of “uring were not satisfactory.
He suggested the erection of up-to-date and improved fish-curing
yards with sanitary troughs which could be let out on payment
of fees to fishermen and traders who might be directed to close
all the private fish-curing yards and wutilize only Government fish-
curing yards. The use of private fish-curing vards which did not
provide for an impervious floor of concrete and cement, proper
flushing with chloride of lime or some other disinfectant and the
quick disposal of effluent waste water should he prohibited by
enforcement of laws and regulations framed for the purpose. This,
he said, if done, would to a great extent prevent the insanitary
conditions and public nuisance now prevailing on the Sea Coasts
of Malabar in general.

Mr. M. Viswanath stated that the main consideration which
led to the transfer of the fish-curing yards to the Fisheries depart-
ment appeared to be the introduction of better and more scientific
methods of curing. He did not know whether the transfer was
justified by the results so far achieved in the matter of curing.
The only improvement effected after the transfer was the introduc-
tion of cemented floor in curing sheds. e was for reduction of
issue 'pri(ae of salt t6 the old standard and stated that the supply
could be made by the Madras Government or the Government of
India whichever Government supplied salt cheaper. He said that
dried fish now sent out contained less sand.

Mr. M. Othenan stated that the main consideration that led
to the transfer of the fish-curing yards to the Fisheries department
was the improvement in the methods of curing fish which the
department was experimenting wupon, but the rvesults so far
achieved did not justify the transfer as no improvement worth the
name or of any great advantage to the curers had heen effected,
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He chavacterized the raising of the issue price as a real menaca

» to the indusiry and suggested that the issue price of salt should
be reduced to as minimum a rate as possible. He said that the
demand was likely to increase with the introduction of new
methods of catching fish. The maintenance of fish-curing yards
could be cheapened if the present staft is replaced by a clerk on
Rs. 20—25, a peon on Rs. 10—15 and a night watchman on Rs. 10.
In bis opinion, the Inspectors were a superfluity as they seemed
to have very little to do at the yards. He was of opinion, that
the cost of improvements could be met by the levy of a small cess
on the salt issued in case the price of salt was reduced.

Mr. U. Karunakara Menon stated, that the fishermen appre-
ciated the improvements but, of course, they protested against
the increased issue price of salt. In his opinion, the issue price
should be reduced to annas 10 a maund. He said, that the
Fisheries Department should arrange for the supply of salt to the
curers, because the officers of the Fisheries Department were in
closer touch with, and more sympathetic to, the fishermen than
the previous ones. In his opinion, the reduction of issue Pprice
would cause more fish to be cured and the fish now wused "as
manure would then be brought into the yards as also the large
quantities of fish now privately cured with bazaar salt.

He said that the pay of the fish-curing yards establishment
should be improved. The minimum pay of Inspectors should be
Rs. 150, Sub-Inspectors Rs. 60—120 "and Petty yard officers
Rs. 25--30.

Rao Bahadur Cruz Fernandez stated that the results had justi-
fied the transfer from the Salt department. The progress in the
improvement of this industry has been steady, though slow.

Mr. A. V. Achuthan was of opinion that the issue price of
salt should e reduced and that Government should not aim at
profit-making at all. He would be glad if steps were taken to
shift the experimental station either to Calicut or Tellicherry as
these places were more central and there were educated young
fishermen to take advantage of the improved methods.

Mr. N. Unni said, that the price of salt must be rveduced to
the former rate, viz., 10 annas per maund and that the rules
governing the issue of salt at the fish-curing yards must be
relaxed to some extent in order to prevent corruption among yard
officials. Adequate supervision must be made by higher officers
to see that no mamool was collected by the yard officers from the
curers. He suggested the following :—

(1) the appointment of a small and effective Committee
consisting of officials and non-officials for the special purpose of
conducting enquiry regarding the collection of mamool ;

(2} the hvgienic condition of the yards must be improved ;
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(3) there should be praoper drainage to send filthy refuse
water to the sea ; c .

(4) the department must provide for adequate lightiug
arrangements in the yards ;

{9) in every yurd there should be a demoustration shed
where u specially trained yard officer should demonstrate to the
curers the improved methods of curing ;

(6) Government must see that the curers had a good market
for the products of improved methods of curing oc else the curers
would be tempted to resort to their cwn old methods of curing ;

(7) an advisory board of gqualified non-official ﬁsherm-en_ must
be instituted to visit yards, schools and co-operative societies of
the department ; and

(8) care must be taken to see that yard officials behaved
“respectfully towards the women ticket-holders justead of consider-
ing them as coolies or menial servants.

<

Mr. Andy Savkaran said that the issue price of salt should be
‘reduced to the rate of 10 aunas per maund. The enhancement
of the rate had adversely affected the dry fish industry and trade.
In”addition to the increased rates, the fisher-folk were compelled
to pay 8 annas per bag of salt by way of mamool. He wanted
that steps should be forthwith taken to put a stop to the mamool
system now in vogue and thus reduce the price of salt issued to
fishermen.

My, B. Koruguppa suggested the reduction of issue price to
16 annas a maund.

Mr. K. Sundaram said that the issue price of salt was extremely
high and se it was essential to reduce the price.

Mr. B. Mohanappa Thingalaya suggested the opening of a
to-operative society in every hamlet having ten or more fisher
families and that salt, for use in the fish-curing yards, must be
supplied free of duty to the co-operative societies %hrough the
agency of the co-operative and the Fisheries departments. The
salt should be distributed to the members through Panchayat
members of the society and the fish thus eured should be sold
collectively. If this suggestion was adopted, the annual recurring
expenditure of thousands of rupees now incurred by the Govern-
ment in respect of fish-curing yards in the shape of pay, travelling
allowance, pension, outlay on buildings, etc., might well be
avoided resulting in much saving. Vish-curing salt would then
become available to fishermen at their very doors at 75 per cent
less than what It is at present and the concession provided by
the Government in the matter of salt benefit the very people for
whom it was particularly meant. A possible objection to this
system might be raised on the ground that the salt supplied free
of duty might be diverted to other use, thus causing loss of salt-
revenue to Government. An answer to this objection would he

+
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that the salt supplied by the fish-curing yards was much inferior

- in quality to the ordinary salt, is much bitter to taste and inappli-

cable to purposes other than that of fish-curing. To avert the
chance of such a loss, a Committee might well be appointed to
consider the restrictions with which to hedge this arrangement,
On this Committee, the Salt, Fisheries and Co-operative depart-
wents and the fishing community must be represented on the lines
indicated by the by-laws which may be suggested by this
Committee. A few experimental factories might be started and
their work watched before final orders are passed on this question.

In reply to questions 43 to 60, Dr. Sundara Raj stated us
Jollows .—

)

3. The issue price of salt which remained in this Presidency
at 10 annas a maund until Ist April 1924, was causing huge losses
to the Salt department and in the three years ending 192324
the loss averaged more than 1% lakhs per year. It was these
annual losses that led the Salt department to press for the transfer
of the yards to the Department of Fisheries’on the bifurcation of
the old Salt and Abkari department. The Government of India
declined to contribute any portion of the expenditure on fish-
curing yards beyond remitting the duty on the salt supplied.
The Salt department, theretore, relinquished the yards as a losing
concern while the Excise department was not concerned with either
fish-curing or supply of salt.

Another consideration which led to the transfer was that the
T'isheries department whose officers are in a position to improve
the methods of curing and which is interested in the welfare of
the fisher-folk, more particularly than any other department should
have control over the fish-curing yards.

44. On the West Coast where the department took over its first
few yards, fhere is no comparison between their condition before
and after it assumed control. The fisheries officers in charge of the
Government fish-curing yards are given a preliminary training at
the Tanur Station and the new methods are taught by them to the
curers. The innovations were bitterly opposed as the curers failed
to realize why they should be put to extra expenditure in manu-
facture when fish sold equally well whether cured hygienically or
otherwise, and there was actually a strike of curers at some of
these yards. In spite of this, however, progress has DLeen very
fair. At present there are 108 fish-curing yards under the manage-
ment of the Fisheries department and new yards are being
established wherever there is a reasonable demand for them. As
the new methods of fish-curing are slightly more expensive, whole-
sale reform cannot be effected except very gradually as most of
the curers are extremely poor. Some of the methods which have
been populavized are the provision of masonry curing sheds with

L3
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Cemeutgd washable floors and adequate ventilation, cemented salt
Vz?.ts‘“qth 1'0un.ded bottoms and corners, adequate salting, dryingy
ot' 'h§h on l‘glscd thatis or platforms, thorough cleanin » yan{(:i
disinfection of the troughs and vessels used for curine t~{3 T
use of dirty self-brine has 5t B tion i
) y self-brine has been stopped. Demonstration sheds
where thg curing 1s carried on departmentally have been cop.
structed in three yards and more will be constructed as funds
permit. The curers have been taught the correct proportion in
which salt is to be applied to the fish to produce the best results
and prevent waste.

In many cases, the sheds and salting tanks required are con
structed by Government in the first instance and the co*i
siabsequently recovered from curers gradually by a slight additi ,
to the price of salt purchased by them. ) s

The ethods of curing are being constantly improved as g
:-?sult of continuous experiments that are being carried on at th(
Tanur Station in order to lmprove the excellence of the ¢ '3
pyo.ducts and to increase its keeping qualities. Every doub;;ue*
difficulty and every new problem in respect of fish-curing is refer Oll
by the officers in charge of the fish-curing yards to the T o

Y . . . an
Station for advice or solution. 111'

The Iisheries department since the yards came under it
control has steadily followed the policy of increasing the pro olrs
tion of fishermen among the ticket-holders in the ﬁsht-,curin? zlm)rd-
and such proportion is much higher to-day than before th{; yard:
were transferred to this department. Attempts have also ybeeﬁ
made to open yards exclusively for fishermen ; more than half-a-
dozen are I existence now. Considerable reduction and econom
have been effected in the establishment connected with ﬁsh-curin}:‘
yards. The price paid for salt and rates for salt trans )or;c are 1 é
than those paid, when the yards were under the contro% of t}le Sei:
deparlmgnt. Wastage of salt is being minimised during h-ai
port. Fish-curers are getting almost the full weight of the salst-
that they pay for which was never the case hefore t,an(l corru t‘ion
in fish-curing yards has been appreciably reduced. b

The Government of India have recently declared that th
control of the fish-curing yards by the Fisheries Department iz
constitutionally appropriate and administratively effective. |

45. In paragraph 72 of my Annual Report for 1923-24, I
stated that the department would set itself, to train the fsh ’

' g | -curing

yard staff into expert advisers in the art of curing and marketing

fish and into social workers for the inculcation of thrift, co-opera
, ¢ .

tion and, if possible, for the dissemination of progressive ideas
gllew industries) that the department will De in'z position /t(l)
lmpart from time to time. Besides, with a properly trained staff
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in a hundred and odd yards, situated in the most important fishing
centres, it should be possible to collect statistics regarding the
value and quantity of sea fish landed as well as to record observa-
tions of greal scientific, and economic value to the fisheries
concerned, such as the occurrence, abundance, breeding and other
habits of the more important edible sea fish. As it is, flull
advantage could not be taken of the widespread yard staff for the
furtherance of these aims. I have submitted to Government a
reorganization scheme according to which the West Coast would be
divided into four sections under four Inspectors and ten sub-
sections each under a Sub-Inspector. The East Coast would be
divided, as at present, into three sections each wunder one
Inspector, but the northern and southern sections would each have
two Sub-Inspectors and the central section one. All peons in
charge of yards would be replaced by Petty Yard Officers. The
additional staff would not only inspect fish-curing yards and collect
fisheries statistics more efficiently than now, but would also at
least on the West Coast be in charge of socio-economic work and
the inspection of oil and guano factories. Such a revision of the
establishment I have shown could be made without extra cost.
The reorganization proposed will detach a number of men, now
fixed permanently at the yards, for socio-economics and statistical
purposes while securing at the same time protection of the salt
revenue and a more efficient administration of the yards than at
any time previously.

46 and 50. The issue price should be reduced. On the East
Coast due to the immediate proximity of fish-curing yards to salt
factories, there is practically no difference between the issue price
of salt in yards and the bazaar price of the same salt. T found at
Sathankuppam, for instance, that the bazaar price of salt is
Rs. 3-4-0 a bag, and the issue price of yard being Rs. 2-8-0 per
bag. There is a difference of only a few annas, hardly sufficient
to induce cwrers to resort to the yards and submit to the regulations .
in force there. There are other yards where the difference is still
less. In consequence the operations in the East Coast yards have
materially fallen. The bazaar salt on the West Coast ranges from
Rs. 4 to Rs. 4% per bag and as the issue price of salt in the fish-
curing yards is Rs. 2-8-0 a bag, the margin of difference is only
about Rs. 2. To obtain this gain of Rs. 2 the ticket-holders have to
subject themselves to inconveniences and restrictions and carry on
curing-work in the yards under disciplinary rules. They have also
to incur charges for transporting fish from the beach to the yard, pay
overtime fees for night operations and also invest money on pucea
masonry sheds and other incidental charges, e.g., wages of the
masalchi, charges for removing old brine, etc. Compared with
this, a saving of Rs. 2 per hag may be a negligible item from their
point of view. Against this, there is the advantage of getting
white salt in the yards which they usually prefer, but in places .
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where there are no fish-curing yards or when it is inconvenjent
to resort to such yards, large quantities of fish are cured with

Bombay salt. They may also get down if they like white salt "

from Madras or Tuticorin as was done a fe
Tanur ticket-holders went on strike,
There will be a considerable fall in the curing operations in the
yard. It is also likely that the whole industry will be monopolized
by a few capitalist merchants who have ready money. The poor
curers will have either to quit the yards or resign their tickets in
favour of these merchants as they have little or no capital and
their margin of profit will be comparatively small. The result
will be that the actual fishermen will be victimised. The doubling
of issue price was proposed at a time when the duty on salt had
been doubled. The duty on salt is now Rs. 1-4-0 per maund and
if the issue price be not reduced the effect will sooner or later be
to nullify in a great measure the grant of the concession by the
Government of India to the fish-curing industry, The position is
really worse than even this. With the economic working of the
yards under the Tisheries Department, the receipts have during
the last three years exceeded expenditure after debiting al]
conceivable items of expenditure including pensionary charges.
In other words, the local Government profits at the expense of
the curer, though it is to the latter that the Gtovernment of India
granted the concession of duty-free salt. Prior to 192425, the
Government of India not only remitted the duty on salt but contri.
buted a moiety of the charges relating to fish-curing vards, the
other half being horne by the local Government. When Fisheries
became a transferred subject, the Government of India agreed to
forego the duty on salt amounting to Rs. 3,25,000 but declined
to contribute their share of the charges towards the upkeep of the
yards amounting to about Rs. 68,000 (net expenditure). On this,
the Madras Government doubled the issue price with a view to
recouping not only the contribution made by the Central Govern-
ment, hut also the share borne by themselves (Rs. 695192) and as
T have said before they have been by this method actually making
profits.  The position is therefore anomalous. The Government
of Tndia contribute over Rs. 3 lakhs to the industry and though it
Is a provincial concern the Madras Government are refusing to
contribute anything for the promotion of the industry hut have heen
incidentally making small profits, If the issue price of salt is not
reduced, the curers will be driven to illicit methods of obtainin

1t cheaply and instances are not wanting to show that, when the
price of salt increases, salt crimes also increase correspondingly,
The curer will seek to compensate himself, for the loss sustained
by the dearness of salt, by manufacturing and selling fish of
inferior quality and he will try his utmost to cheapen his produc-
tion naturally at the sacrifice of quality and hygiene. The demand
for cured fish is at a certain price and, if that price is enhanced
by an increase in the cost of salt, either the price of cured fish will

W years ago when the
and be free of all restrictions.
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have to be raised or the increase in the price of salt will hfWg t:
" be counterbalanced by a reduction in the cost of fish supplied a

the yard. 1In either case the fishermen, whether they cure the ﬁﬁh
themselves or supply fish for curing to merchants, will be eventually

hit,

These are the cansiderations which should, in my opinion,
induce the Government to lower the price of the salt.

47. Yes. By means of transport of salt by trawler. The tra?s-
port of salt by the trawler is cheaper than the cheapest rates dqr
the transport of salt by schooners through a contractor. Expe 1;
tious transport by the trawler saves the entire railway twnspo}1 [
which, on an average, amounts to Rs. 38,000 a year. I’; w1.lt
reduce by Rs. 10,000 or more the subsidiary transport of salte
from ports of call to different fish-curing yards which cost on an
average Rs. 20,000 a year. It will prevent the fall in relveillue
amounting to about Rs. 8,000 by the depletion of stock of salt due
to consignments in sailing vessels failing to reach the yardsl in
time and it will altogether eliminate the heavy wastage and loss
of salt that always result in transport by schooners. Almost everéy
season, one or more schooners have been sunk in salt transport.

‘On the whole, if the entire transport be undertaken by the trawler,

it will result in a saving of about half-a-lakh of rupees in the
transport charges now incurred.

48. The Madras Government. The Government of India hlawfa'
stated that there is no justification for tran.sferrlng the corgro 0l
the fish-curing yards in the Madras Presidency to the Centra
Government and have declared that_ t.he present arrangement is
constitutionally appropriate and administratively effective.

49. The fishermen curers who are 62 per cent of the Flck(ﬂz-,
holders in the West Coast yards and almost cent per cent dm t 2
East Coast yards will benefit appreciably even if they .;)1 n}(l)
obtain the sole or entire profits and have to share it wit tle
middlemen. The market price of cured fish is governed not only
by local produce, but by outside competitions as .Well. A conc?ssmn
to the local curer of the Presidency is not likely, therefore, to
appreciably affect the market price to the benefit of the consumer,

* ) . . N ‘. ,ds

51. The quantity of fish salted in the public fish-curing yar
in the Presi((lleney during the year 1926-27 was 692,079 maunds.
To this should be added a considerable quantity of fish cured
privately with bazaar salt for which no statistics are available.

62. There is demand for more. The year 1926-27 was a very
poor year. In 1920-21 which was a bumper year, the quantity of
salted fish removed from the yards was 10 lakhs of maunds,

18
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3. 1 would suggest that more fish-curing yards be opened in
the Presidency to suit requirements of the curing industry. The
lmprovement in fishing methods is hound to result in larger catches
which in its turn will enhance the quantity of fish cured and a

greater number of fish-curing yards will ultimately be necessary
to deal with the catches.

04. Please refer to paragraphs 127, 128,129, 130 and 131 of
my Aunual Report for 1924-25. In addition, I have proposed
that large storage sheds should be constructed in most of the
yards on the West Coast to enable at least a year’s requirements
of salt to be stored. This will avoid the necessity for inter-yard
and supplemental transport which is always expensive and in
addition often causes inconvenience to the curers and cessation of
curing operations when catches are heavy. At present, there is
no accommodation in some fish-curing yards for the full or even
a reasonable quantity of salt required by these yards. Conse-
quently, frequent transport of salt has to be done if the yards are
not to be starved of salt. The resulting expenditure on transport
aud the fall in revenue through want of salt on occasions in the
vards is appreciable.

55. In no country, institutions- like the fish-curing yards in_
India seem to exist. Fish-curing is an ancient and thriving
industry in many countries, but are conducted under private
management. The quality of cured fish differs according to the
taste of the consumers and the requirements of the markets. On
the whole, however, fish cured in Western countries and in J apan
are far cleaner and more hygienic than fish cured in India which
in consequence is not acceptable to markets in Europe, America,
Australia and even Egypt and Palestine.

56, 57 and 58. Sir F. A. Nicholson’s early experiments at
Tanur and efforts of the department ever since have been directed
towards the discovery of the most hygienic methods ¢f curing fish
under tropical conditions with a view to their introduction into
the trade. The result of years of research and experiment in the
technology of fish-curing at Tanur would have remained unused,
but for the fact that the department gained possession of the yards
and has pushed reforms in thg ﬁsh-curing industry by demonstra-
tion, instruction and persuasion. Considerable improvement in
the quality of fish cured has already resulted. The Process however
is slow as the fishermen and the consumer are alike conservative
and ignorant. The fisherman is 100 poor to adopt reforn}s whale-
sale and the only incentive for the curer . tQ adopt improved
methods is the inducement offered by t.he remission of tax on .salt.
Turther concessions may be necessary if appreciable progress is to
be made. The East Coast curer for inst.ar.lce, often an impecunious
fisherwoman, deals in such small quantities m° fish that to en-forfze
the purchase of even sanitary glazed pots costing Rs, 3 to Rs, 5 will
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prove an unbearable financial burden to be recouped only after
many years. On the East Coast, specially additional inducements

in the form of bounties are necessary for the introduction of
reforms.

99. The improvements are bound to be gradual and a bounty
amounting to some Rs. 15,000 or Rs. 20,000 a year, at about Rs. 5
per curer, will have to be given for a period of 5 or 10 years so us
to enable each curer to repair his curing utensils. This will be
the first measure of reforms.

60. By Government.

SECTION .VI.~—1“LSHERIES CANNERY, CHALIYAM.

Mr. Aregyaswami Mudaliyar stated, that if the cauning
industry was to prove a profitable concern and to successtully stand
competition, a protective tax should be levied. He was of opinion
that the cannery should be continued for the foillowing reasons :—

(¢) there were several problems connected with canning
which still awaited solution, e.g., hard bones ; and
(1) the caunery should serve as a training centre.

Mr. Gopala Menon attributed the closing of the Malabar
canneries to the following reasons : —

(1) the Manager who kuew all about the business became too
old and retired ;

(2) the prices which were about Rs. 90 during War time
came down to Rs. 15 immediately after the armistice and this
necessitated closing ; and

(3) they had a large stock and so lost heavily.

He was of opinion that the manufacture at the Cannery should
be continued.in order to educate the private canner.

Mr. T. K. Rajaram Rao stated that it was not unlikely that,
with improved recipes, the Indian Cannery may be able to fight
out the foreign product ; but some sort of protection was needed.

Mr. M. P. XKrishnan suggested reduction of price, more

extensive advertisement and preparation of the stuff to suit Indian
taste.

Dr. Suryanarayana Rao suggested that the question of trans-
ferring the Cannery to the Industries department might be
considered and that research: relating to canning might be carried
on at any Research Station. He was for making provision for
regular training of apprentices.

Mr. J. A, Saldanha said that the Chaliyam Cannery should le
revived and canning should be taught in more centres than one.

He remarked that Chaliyam was not a convenient place for
apprentices to board and lodge.
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Mr., Govindan was of opinion that, both from the technolqgical
and business point of view, the Cannery had proved a failure. ¢
According to him the reasons for.c.anued' fish from Malabar 1}0t
finding a ready wmarket in competition with imported canned fish
were as follow : —

(1) deterioration in quality ; ' -
(2) the increased ?ost of production due to creation of posts
;arrying high pay 5 anc
Lduyl(lf;; the il%‘d.ﬁ,ﬂ,ity of the Cannery products to compete with
the imported goods which were sold at a comparatively cheap
price.

Mr. Viswanath stated that, in Malabar, canned fish did not
find a ready market in competition with imported canned fish ; it

" was because of the higher price of the Malabar stuff and its inferior
quality.

Mr. M. Ramaswami Nayudu stated, that the Cannery had
failed because the business side had been neglected. He recom-
wended wider advertisement and under-selling of the goods so that
a market for the goods could be created.

Ruao Bahadur Cruz Fernandez said that the reason for canned
fish from Malabar not finding a ready market in competition with
imported canned fish, was that the consumers were mostly
Xuropeans who preferred home-made tins to local products,
however much the department might claim that the quality of the
goods canned locally was equal to similar European products.

Mr. A. V. Achuthan wanted that Government should extend
the scope of the Cannery, in order to enable enterprising men to
come forward and take to canning as an industry.

According to Mr. M. C. Madhavan the reasons for canned fish
from Malabar not finding a ready market in competition with
imported canned fish were— o

(1) imported canned fish was available in all markets at
cheaper rates than canned fish from the Chaliyam Cannery ;

(2) the size of the tins manufactured by the Grovernment
Cannery was not the size which found a ready sale in the markets ;

(3) the labels used by Government Cannery were not at all
attractive to the customers ; and

(4) want of sufficient advertisement. .

He said that the Government Cannery was unot in a position
to reduce the price of canned fish because of the costly oil and tin
plates obtained through the Director-General of Stores.

For improving the sale of canned fish, he suggested that
Government should bring down the sale price as low as possible
to begin with, and enhaiice it gradually after a few years when
it was found that Government Canned fish was in greater demand
everywhere,

141

In reply to guestions 62 to 69, Dr. B. Sundara Raj stated as
e« follows .—

62. The immediate object of the Cannery was to demonstrate
the possibility of canning fish in India so as to produce an article
which could rival Western products in delicacy of flavour and
keeping quality. This was successfully achieved by the Cannery.
It was also proved that u number of other fishes and prawns could
be advantageously canned. A large number of new recipes were
discovered and adopted.

Owing to accumulated stock after the war, the cannery suspended
operations in 1925. Almost the whole stock has since been sold in
Burma. Proposals for working the Cannery as a commercial
concern on remunerative lines are before Government. I have
pointed out that an attempt to run the Cannery as a business
concern was made since 1924, during the first year 1924-25 as a
fully working concern and during 1925-26 with the manufacture
suspended and that two years and a few months were too brief to
decide the commercial possibilities of the fish-canning industry,
especially as this industry took nearly eleven years to be established
in an advanced Western country like America with its industrial
resources and facilities. Besides, the extremely short time, hardly
three years, allowed to the Chaliyam Cannery to prove its commer-
cial possibilities, there are several other adverse factors that have
operated against its financial success in the past :—

(1) In estimating the financial condition of the Cannery as a
commercial concern, the whole of the capital expenditure on
plant, buildings, etc., which necessarily during its experimental
stage was heavy, as is the case with all pioneer work, had been
taken into account without any reference to the market value of
the assets. In the balance-sheets of the commercial auditors,
the assets of the Cannery are valued at about Rs. 1,10,728, but the
real value of buildings, etc., would seem to have been about
Rs. 20,000 %o Rs. 30,000 when the Cannery assumed the role of
commercial concern in 1924. This has obviously vitiated the
accounts.

(2) The Cannery manufactured sardine tins of 7 oz. and 12 oz.
and not the ordinary trade tins (viz., 3} oz.). The retailers all
over the country demand that the cannery’s tins should be of this
popular size and openable by a key. For some reason the dies
purchased for the cannery from the beginning, though declared
by the manufacturers and the Stores department to be designed
for the manufacture of tins openable by a key, have not so far
stamped tins which are capable of being opened by a key. These
two defects are the main reasons for the difficulty experienced in
selling the old stock at.the Cannery.

(3) A review of purchases made for the Cannery revealed an
appalling drain on the’slender resources of the concern resultine
from orders placed through the Stores department of the High
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Commissioner, to comply with fluancial codes, instead of in the

cheapest markets. Dies ordered were found to be badly tempered. < -

The tins manufactared could wob be opeued by a key. Rubber
gaskets were inelustic or arrived in a sticky coundition, both equally
upserviceable. 1§ tin plates and oil were of good quality, the pric“e
paid was so disproportionutely high as to enhance the manufac-
turing cost above the ruling prices of tinned sardines in the
market. No commercial conceru, certainly not an incipient indus-
try, could be run to comumercial profit under such conditions, Ta
cite only one instance, the Cannery paid Rs. 42 for a box of 56 tin
.plates, whereas o local firm quoted Rs. RO-8-0 for a box of 112 tin
plates of slightly swmaller size and lLavder guality. These plates, it is
irae, were not altogether suitable for our purpose, but there can
be no doubt that suitable ones could have been obtained for much
less than the price actually paid. :
‘ (4) One of the primary causes for the unduly high manu-
facturing cost of the Cannery has been the heavy overkead charges
resul'(u;g from the very short number of working days, about a
100 in t%ze best year as against 265 idle days. Unlike, for instance,
& soap factory, vaw matevial is not continuously avatlable, but at
the same time, in common with other industries requiring great
skill and expericuce, the skilled labour of the Cannery requires fo
be kept trom year to yeur and paid throughout the idle days, if
the staudard of its manufacture and the quality of its goods are
to be maintained. The only conceivable remedy and the one
resorfed to by most private concerus is some bye-industry which
if it will not yield profits, may at Jeast help to pay the skilled
labou'); during the off-seuson. In o Cannery in which Government
perwits uo interests vwside tinnine fish, it is diffe '0V3
it byt g fish, it 35 difficult to provide
63. One of the original objects of starting the €
teach apprentices to can fish ; but, apart from giving training to a
few students seut by the Travancore and Baroda Goveenments, no
outsiders were trained possibly because suitable applicants were
not available. The final batch of students from the Wisheries
Training Institute annually veceive their course of training here.
4. One student from Travancore and the other from Baroda
are now employed as experts in the PFisheries departments ander
the vespective Governments. I am wot aware of any canneries
either at Baroda or Travaucore. There has been however exchange
of frained hands belween the Government Cannery and two or
three private canueries. The recipes adopted at Chaliyam have
also been widely used in the private eannevies, vide up;xgc 138,
Bulletin No. 10, Annual Report of Sir T. A. Nicholson for
1915-16.

-
65, Messts, Wilsan & Co. puwrchased the smwall Mahé Cannery
and, with the aid of the experiments %nd experience of the
Chaliysn €anuery, developed a vommercial concern called the

annery wad to
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Malabar Cannery. Another Cannery ‘“Nanu Freres” was also

. tarted. The two private canneries started on the model of the

Chaliyam Cannery had not prospered because the problems involved

in the successful prosecution of the industry are complex and
varied. '

66. Yes. The Malabar Cannery went into liguidation and a
third Cannery has been developed in its place by o loeal puTcehaser.

67. The adult Mwlabar sardine has harder hones and scales
than the true French sardine * Pilchards.”” If young sardine,
only a year old, be selected and tinued, the defect, is to a large
extent overcome. Still, due to inadequate training of labour and
want of continuous expert supervision, the highest class of sardine
comparable with the French delicacy has not so far been produced.
But this however does not affect the bulk of the trade in canneds
fish. The products of the Chaliyam Cannery have been tested
from time to time by experts and approved as saleable even in
England. During the British Empire Exhibition as many tins
as could be sent were sold. The peculiar merit of the Chaliyam
products is their delicate flavouring with condiments not available
anywhere else iu the world. The Cannery therefore has produced
goods which can compete with the bulk of imported tins in
quality. Tn cost, however, the high priee of tin, packing oil and
machinery have tn a great extent prevented production at competi-
tive prices. The difficulties are insuperable. Tf the Cannery could
purchase at the cheapest markets and sell its products by suitable
advertisements and agents, there is no reason why the price of
the Chaliyam goods could not he redunred to that of imported
goods.

68. Since the guality of the Chaliyam products has been
approved by experts and compared very favourably with similar
class of articles produced in Europe and America, there should
be no difficulty in popularizing Indian canned fish, provided we
are able To $lace them in the market at prives comparatively less
than those quoted for imported tins. The most important item Is
cost. If Chaliyam canned goods could be offered at competitive
prices they are hound to sell provided the quality is mointained.
Inferior oil or bad handling and the like will destroy the most
firmly established business. In order the State may set an

example, T have suggested the Cannery mayv he worked with
certainyy economies.

* My recommendations were briefly that the Cannery should be,
continwed as it has not yet been given a chance to prove the
commercial possibilities of canning as a remunerative industry,
especially as two private canneries started on the model of the
Chaliyam Cannery had not prospered, because the problems involved
in the successful prosecution of the indusfry are complex and
varied. ' The Malubar Canneries”” have been wound up having

*



144

lost their market through the use of bad oil. “Nanu. Freres”

had sustained a heavy loss. If the industry successfully piloted . .

through its i.nitilgl stage by Sir F. A. Nicholson is to be established
on commercial lines as a remunerative enterprise, apparently it is
the duty of the State to lead the way. The Cannery has, the)r’efore
yet to perform an important part of its work. If the Cannery is to
be continued to test the commercial possibilities of the concern,

T recommended that it should be worked with the following
economies : —

(1) its assets should be revalued and the capital investment

involved should be accurately determined for purposes of deprecia-
tion and interest ;

(%) the Cannery should manufacture tins of a v
size already in the market ; o approved trade

(3) the management of the Canner 1
' ; y and the Tanur research
station should be combined with a view to reduce the overhe:,d

charges which at present amounts to nearly 50
cost of manufacture ; v per cont of the

(4) if possible, a suitable bye-industry should be und
to fill up idle time at the Cannery; and y ? ndertaken

(5) the purchase of its Europe stores should be exempt from
the stores purchase rules and full liberty should be given for the
purchase of machinery, tin plate, etc., from the cheapest markets.

If it.is decided, however, not to continue the Cannery as a
commercial concern in view of the existence of two or three private
concerns, its continuance is necessary as an important institution
for the training of students and apprentices and officers and as a
place of research. Many problems connected with canning still
remain to be solved, such as the softening of hard bomes and
scales, determination of a suitable cheap oil for canning ar;d the
many questions connected with the technique of can;}ing,' storage
of tins in the tropies, deterioration of tinned goods, etc. ’ 8

(9. The figures given helow show quantity and value of foreign .

canned fish imported into India as a whole and into the Madras
Presidency for five years ending 1925-26:—

Tinned or canned fish imported into the Madras -

Presidency. -
‘ CWT.  Rs.
192122 64 8,053
192223 . - . 9208 20,758
192324 o - ... 656 52,278
192425 o -, o L0323 1,674
192526 - . o 934 65,784
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Tinned or canned fish tmported into India.

CWT. RS.
1921-22 . . ... 10,998  8,49,980
192223 e e ... 30,982 18,97,303
192324 ... 24,600 13,31,247
192425 e o .. 42,762 21,37,022
192526 ... 63,303 27,76,216

Owing to the caste system prevailing in India which forbids the
eating of food cooked by others and the fact that tinned fish is a
novelty in so far as the general population in this country is
concerned, canned fish is not generally eaten by Indians; the
Europeans and Anglo-Indians are the people who consume the
major part of the goods. Yet a fair number of educated classes
has acquired the taste for this delicious and most wholesome

fish-food.

SECTION VII.—TANUR EXPERIMENTAL STATION.

Mr. T. K. Rajaram Rao stated that all possible steps should be
taken by Government in respect of intensive research and advertise-
ment in the field of oil extraction and guano preparation, as the
demand for guano was bound to be on the increase as more and
more people became disillusioned of the results of higher
education and the search for official preferment, and turned back
to land.

Mr. M. P. Krishnan suggested that all successful experiments
should be demonstrated and brought into practice in all fish-curing
yards, that proper training should be given to fisher-folk and that
the department must do away with the commercial aspect in the
working of the station.

Mr. K. S. Bhat said that the fish cured at the Tanur Station

- were, in his opinion, far better in quality than those from ordinary

fish-curing yards.

Mr. R. Suryanarayana Rao suggested that the manufacturing
side should be separated from research work and that the station
should be remodelled into a real research and teaching station
equipped with a laboratory necessary for the purpose.

Rao Bahadur V. Govindan suggested the entertainment of one
or two well-trained subordinates who should be deputed to visit
important fishing centres and give demonstrations of some of the
improved methods of fish-curing.

Mr. Gopalan said that the institution was started, as a model
institution, to teach the fishermen and traders up-to-date sanitary
methods of curing fish, manufacturing fish oil, fish guano and

19

<
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fish meal. The experiments conducted at the station had benefited
many fishermen traders and businessmen, and resulted in ‘the
improvement by owners of private fish-curing yards and factories
in regard to fish-curing, oil extraction, guano preparation and
manufacture of fish meal and in the adoption of model factories,
barbecue and fish-curing yards.

Mr. M. Viswanath stated that the Tanur Experimental Station
must be continued under an expert who should find out new and
cheaper methods of curing and preserving fish fresh for export
to upcountry markets. He wanted that the expert must be got
down for the above purpose or one from the department or an
educated fisherman who has had local knowledge of the coast
must be sent at Government expense to the Imperial TFisheries
‘Institute of Japan or other important fisheries stations to study
the methods of curing and preserving fish in those parts.

Mr. M. Othenan stated that the working of the Tanur Station
coulld be improved by the appointment of an expert and
experienced man as its Manager and by shifting the station to
Calicut where now the advantages of electricity were also available.
He regretted that the results of the experiments carried out at
the station had not been adequately published or circulated. He
added that leaflets in Vernacular languages on the results of
experiments, and demonstrations by the staff at the fishing villages
would help the spread of the results among the people.

In veply to questions 71 to 74 (), Dr. B. Sundara Raj stated
as follows .—

\ . . . .
71. The Tanur Station was instituted for experiment with
improved methods of curing, smoking and otherwise preserving

fish and with the manufacture of oil, guano and other bye-
products.

72. Considerable advance has been made in the, introduction

of improved methods of curing, manufacture of oil, guano and
fish meal.

The Tanur Station has accomplished much in determining the
correct proportion of salt for curing, methods of sun-drying and
the relative values of various methods of cure, including most of
those adopted in England and America. Tts products are far
superior to those of the bazaar (karuvad). There is still an
Indefinitely large programmnie of work for the station.

Prior to the experiments of the department in 1908, the
amount of sardine oil produced on the West Coast was inconsider-
able and of the worst possible quality. The usual method was
to obtain the oil by the putrefaction of a mass of sardines in a
worn-out and filthy dug-out canoe. It was also a wasteful process
for the proteid and other residue were thrown into the sea. Simi-
larly, when fertilizer was made from sardine, the ancient and

~
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accepted procedure was to spread the surdines on the sand of the
vpen beach and so dry them in the sun. This had ’gwo drawbacks,
viz., large quantities of valuable oils of no manurial vallue were
wasted and the product became so highly impregnated with sand
that analysis not infrequently showed the resultant mass to contain
as much as 40 per cent of this useless adulterant. The experiments
made by the department had unexampled and swift success. It
was found that a simple and quite inexpensive plant could be
devised to separate the oil and fertilizer effectively and proﬁte.xbly.
The high quality of the oil and fertilizer (fish guano as it is
called technically) reacted favourably upon prices and has rendered
this new industry so profitable that there are now hundreds of
small private factories not one of which existed before. No more
striking proofs of the success of the Tanur oil and guano experi- A
ments is needed than the fact that in the 647 private oil and
guano factories on the West Coast in 1922-23 the last abundant
year for sardine, about 32,000 tons of guano and 12,000 tons of
oil were manufactured approximating to a total value of 36 lakhs
of rupees.

The crude oil which forms the bulk of that manufactured by
private factories does not come up to the standard required by
the arsenals, tanneries and other consuming industries. The bulk
of this oil is sold to the jute mills in Bengal or to Germany for
refinement, involving a loss of nearly 60O per cent in the selling
price. The crude oil fetches Rs. 80 to Rs. 90 per ton during the
manufacturing season. But the oil refined at Tanur was sold for
Rs. 650 per ton. If Tanur ceases experiment, the arsemals and
tanneries who have been induced to try the West Coast oil will be
driven back to the foreign wmarkets for their requirements to the
detriment of the nascent industry on the West Coast. Refinement
is thus the next step in the oil industry and a most important one
if it is to be established on a sound financial basis. The refine-
ment of oileat Tanur counsists in the elimination of stearine,
acidity, colour and smell. It has not hitherto been possible to
remove the colour and odour entirely, but a great deal has been
accomplished and investigation towards perfecting the process must
continue. A moderately refined oil has been produced by the
station on a commercial scale and marketed as already noted at
a very high percentage of profit, but fully refined oil remains yet
to be made. A further advance has been made in converting fish
scrap (pressed fish) into fish meal, a valuable food for domestic
animals and even for human consumption. The fertilizer or guano
sells at about Rs. 80 per ton. A ton of fish meal is priced at
Rs. 280. Success has been attained in producing fish meal from .

‘all the common fishes of the West Coast and comparatively cheap

methods of producing the meal and sterilizing it have been evolved,
The elimination of the objectionably high oil content of the meal
is under investigation. When all the details in the manufacture
of fish meal have been mastered, and the processes taught to
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private manufacturers on the coast

, it will confer oonsider{ible
financial beuefits on the industry. .

73. In curing and preservation of fish there is a great deal to
be done. The elimination of the defects, such ag pink eye, rusting,
salt excrescence, ete., as well as the adoption of mnproved methods
of curing and preservation that are continually being discovered,
such as the use of sodium hypochlorite, refrigeration and the ney
German method of pressing, instead of sun~-drying and the like.
There is also a good deal to investigate as regards the industrial
possibilities of fish oil and its bye-products. Beyond the first
comparatively simple process of expressing the oil from fish
successfully copied by private producers, nothing has been done
by them towards refining the oil up to the standard required by
the various consuming industries or of couverling the scrap
(residual fish) into fish meal, a much more valuable product than
guauo. Refinement is the next step in the oil industry and a
most Important one if it is to be established on a sound financial
basis.  Success has been attained in producing fish meal from all
the common fishes of the West Coast and comparatively cheap
methods of producing the meal and sterilizing it have been evolved.
The elimination of the objectionably high oil content of the meal

is under investigation. These are problems that should be tackled
by a Bio-chemist. For technological work at the Chaliyam
Cannery aud Tanur

particularly as well as for other chemical
investigations relating to fisheries and pisciculture, I have
submitted to Govern

ment proposals for the appointment of a
qualified Fisheries Chemist—vide answer to question 5 supra.

4. (@) A tew fish werchauts
methods of cure. As the tuste of t
ingly chauged, the average fish-
adopt better methods which are
cured fish do not brin

essential for the introduction of lmprovements ascertained at Tanur
into the curing industry. As purveyors of duty-free salt in the
fish-curing yards reforms have been pushed ang’ notable improve-
went in the cleanliness of the products of these yards in the West
Coast has been effected. The work in the Tagt Coast yards
commenced only three years 4go and reforms are even more difficult
here than on the West Coast on account of th

of the East Coast curers who are for the most part fisherwomen

—vide answer to question 58. Some additiona] bounty is necessary
to enable the Kast (Cogst cure

; Coa, v to acquire improved utensils for
cuning fish and this is the fipst step in the introduction of
reforms,

bave adopted the improved
he public has not correspond-
curer has been reluctant to
somewhat costly as better
g him increased profits, SKate aid was

. (4) The preparation of fish meal is g further step in the
oil and guano industry which was taken recently at Tanur. The
Process has not yet been perfected, Consequently, no private
factory owner on the West Coast hag yet been taught.
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SECTION VIII.—INLAND FISHERIES.

‘Diwuu Bahadur Arogyaswami Mudaliyar stated t»h:ht tlt “:Y:}j
possible to increase inland fish-supply and pointed outll 2; o un
the co-operation of the village estabhsl}(llmsnt :tnd (;z 5111;(1) s Iz{ze,said

ki d preservation of fish could be attende -
;temifrl‘:;gfz: inxlproving inland fisheries not so much for revenue
purposes as for fish-food purposes.

Dr. Natesa Mudaliyar said that inland fisheries \\i:are still in
‘ | : : ht as many
ir infant stage : suggested that there ought to be a
their infant stage and sugg ] ught 0 be as ma
farms as possible all over the Presidency wherever water facilities
existed.

Mz, S. T. Moses suggested that one or more permanent training
institutes for fitting the staft for their work with well~egmpped
laboratories, etc., and a competent staff should be established.

5 ged that the ink fisheries should be
. J. A. Saldanha urged that the inland '
devi\i[;ped largely and that larvicidal fish should be fostered in all
lakes.

Rao Bahadur Govindan pointed out that the methoc_lglad%)ted
by the department for the introduction of new and rz,xplﬁdy g}mvivl;
ing fish should be simple and inexpensive to create ;gnb el;:i-ted
the public. He was of opinion that fish farms s_hou le 8 (hich
only in places with a perennial source of water-supp .y we oh
could be utilized for growing fish without having recours
expeusive methods, such as pumping, ete.

Mr.: Othenan reported that the department lad ‘not done
anythi.uw in the matter of inland ﬁshigg on the West Coast even
in rivers which abound with many varieties of fish.

In reply to questions ¢4 to 96, Dr. B. Sundara Raj stated as
follows :—

75. The remedial measures adopted by the department consist

of the following :— o .

(1) Establishment of hatcheries for the artificial hatching
and breeding of such local fish as were subject to depletion (e.g.,'
Hilsa) and “of non-indigenous fish considered more suitable for
improving the existing fishery (e.g., Trout). -

(2) The coustruction of fish farms at suitable centres
rimarily for the breeding of the chief food—fxsh in natural ponds
:lx)nd where necessary, by hatching appliances for wultimate
dist;‘ibution in tanks and rivers.

(3) The stocking of tanks and rivers, thg ﬁsherx rights ‘Of

hich belong to Government, with suitable quick-growing species

:f food-ﬁshb carefully selected from natural sources, such ag
anicuts, rivers and the like,
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f4) lwportation into the country of well-known fresh water

food-fish of reputation from other parts of the world and their-

acclimatization with a view ultimately to naturalising them in
the waters of the Presidency.
‘ (3) The couversion of natural breeding places and the
formation of sanctuaries for the protection of fish, e.g., the upper
reaches of the Bhavani River in the Coimbatore and Malabar
districts.

((i) The framing'of rules under the I'isheries Act for the
prevention of destructive methods of capture in public waters,

(7) Experiments in lmproving the existing methods of

catching fish in inland waters,

_The object of the work is the development of the fisheries in
inland waters by protection, stocking and culture. TUnlike sea
fisheries, where more extensive exploitation is required, in the
case of inland fisheries the chief need is the prevention of blind
destructive methods of fishing and the increase and improvement
of stock by fish farming. The ouly principle adopted by the local
fishermen is to catch and destroy all fish down to the last tadpole.
The adoption of piscicultural methods, fish stocking and rearing
and the introduction of improved methods for the continuous
fishing of deep permanent water tanks and rivers, now wholly

unworked, will add enormously to the productivity of our rivers
tanks, ponds and wella. ' ’

On a rough estimate, these fisheries are capable of yielding
502,500 tons of food-fish when properly developed, but it is certain
that under present conditions, ouly a small part of this is actually
produced. l'urther, the fisheries in most of the tanks and rivers
belong to the Crown and this is an additional reason why Govern-
ment should undertake their development. Mr, Wilson, a practical
fish-culturist, was entertained in November 1907, to invéstigate
the propagation of trout on the N ilgiris. Trout have since been
established on the Nilgiri platean through the medium of a trout
hatchery at Avalanche. He took up investigations on the plains
from 1907. Your fish farms were established us a result of his
labours—

One at Sunkesula in 1909,
One at Ippur in 1914,
One at the Powder Factory, Perambur, Madras, in 1915.
One at Praema in 1916_17.
Three others were started in continuation of his work :
One at Vellore in 1922.
One at Mopad—1927.

One at Chingleput—under construction..

The purpose of the fish farms is to study the spawning, growth,
food, ete., of different species of exotic and indigenous fresh
water fish and breed large numbers of improved kinds in captivity
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for stocking canals and tanks. The fisheries of tanks and rivers
-were assigned to district boards some years ago, but these local
bodies did nothing to improve them. The Fisheries Department
has initiated a scheme whereby irrigation tanks and other inland
waters are surveyed, district by district, and those found suitable
are arranged in groups round fish farms and centres where fish
breeding and rearing are carried on and whence each year fry of
good varieties are distributed in large numbers to reinforce the
natural stock in surrounding tanks. The fish rents from tanks and
rivers were assigned to district boards years ago as a source of
revenue, but the boards did nothing to effect improvements. The
fishing rights and revenues in these tanks are being reacquired
gradually by Government, compensation being given to the
district boards on the average of the previous five years’ rents. The,
fresh-water fisheries administered by the department yield a hand-
some profit to CGovernment deducting all charges, including
compensation paid to the district boards, which is in itself an
indication that the TFisheries Department has succeeded where
the district hboards necessarily failed through lack of expert
knowledge.

The Retrenchment Committee and subsequently other critics
have assigned the increase in fish rents to a general increase in
prices all round and not to piscicultural operations. This doubt is
eliminated in the case of the Chingleput and Nellore district tanks
which were acquired in 1920-21. I give below the rentals realized
for five years from the tanks in these two districts : —

Chingleput aﬁ(l Nellore district tank stocking scheme.

1 1922-23. 11923-2¢.| 1924-25, | 1926-26. ‘Total.

1928-27.

RS, A. RS, Re, A, R8. A. ns. RS,

Receipts from fitheries .. [ 16,185 6 | 16,706 | 18,046 525240 4| 18,370 | 93,548

Five years are quite insufficient to judge the efficacy of stocking.
As the compensation paid to the district boards since 1920-21 is
Rs. 13,615 and represents the average annual rent of these fisheries
for the five years ending 1917, the average increase of revenue
during the five years the department controlled the fisheries is
Rs. 5,094 per annum or 37 per cent and this in spite of the fact
that there was insufficient rains in two of the five years (192425
and 1926--27). There has been an appreciable decrerse in prices
in some foodstuffs, but no appreciable increase in prices since
192021 to account for the 37 per cent increase in revenue. There
can be little doubt therefore that fresh-water fisheries when stocked
and improved are hound to show an adequate increase of revenue
despite the many difficulties and uncertainties in the realization of
such revenue which is the only available index of the value of the
fisheries as food for the masses, &
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The programme for the future is to bring the whole of the

suitable tanks in the Presidency under the department’s control -

eventually. So far, detailed schemes for the development of only
three districts—Nellore, Chingleput and Ganjam, have been
worked out, and the last has for the present been postponed by
Government. To render successful the  fish stocking of inland
waters, much patient research and experiment are necessary. The
subject is complicated owing to a tropical and dry climate, the
habits of fish which are still largely unknown, the custom of the
country, the nature of rivers, the irrigational use made of them
and the like. Notable success has been achieved in breeding
etroplus, gourami, tench and hilsa though the first named is the
only fish in which the work has yet progressed far enough to
-improve the fish-supply in tanks and rivers. The following is a
summary of the cultural work of the department :—

Murrel. —The earliest experiments in Sunkesula farm were in
murrel breeding. Though the eggs of murrel are easiest to collect
and hatch, the larve after a certain stage are exceedingly difficult
to rear on account of the specialized live-food they need. Adult
murrel also thrive on live-food and never keep in condition on a
diet of artificial food in ponds. To maintain a few select breeders
n special ponds with shallow margins and an abundance of weeds
suitable for nesting, on a diet of live minnows, carp and frogs
and annually to transplant the fry obtained to extensive marshes
with rank vegetation teeming in worms, insects and frogs was
found to be the best method of cultivating them.

Carp, labeo, catla, barbus and etro

. 0, catla, plus.—Preliminary experi-
ments in rearing indigenous inl

and species of carp, labeo, catla
and barbus were not a success. As however the best of these fish
are bony and insipid, the acclimatization of estuarine and exotic
Specles was taken up by Mr. Wilson. A backwater perch in
South India Etroplus suratensis was selected ag particularly
suitable for introduction info tanks and streams inland. The fact
that it is a nest builder and chooses submerged rocks for attaching
eggs not heing known, the earliest experiments to breed the fish
proved abortive. Tt was only after the breeding habits of the
fish had been studied and suitable nests were provided in 1917
that the prolific hreeding of the fish in the fish farms followed.
The culture of this valuable addition to the fresh-water food-fishes
of the Presidency on an extensive secale, through the medium of
fish farms for stocking tanks and rivers, has now been finally
accomplished.  That hiological investigations, chieflty those
relating to the habits and life historv of fish, should necessarilvy
precede successful piscicultural practice, or for that matter all
schemes of economic fishery development is here clearly demon-
strated.

Gourami.—This exotic fish, well known the world over as the
beﬂt' fresh-water food-fish, was introduced for acclimatization and
cultivation in the fish farms, for stocking tanks, lakes and rivers ;
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122 live specimens were transported from Java in April-May 1916 -
and' 95 specimens from Mauritius in the same year. The fish have
continued to thrive and breed ever since and many generations
are now available, Though specially adapted for pisciculture,
no experiments on intensive cultivation have been made on account
of the limited accommodation available in the four fish farms that
have been so far opened. It has not therefore as yet been possible
to utilize them for stocking tanks.

Tench and English carp.—The first experiment to acclimatize
tench introduced some years ago and now thriving on the Nilgiris,
into the waters of the plains of the Presidency was made by bring-
ing a consignment to Hosur on the Mysore plateau in February
1913 and placing the fish in Jeejur and Mattigiri tanks. In
February 1914, a further consignment of tench and English carp
was brought down from the Nilgiris and placed in ponds in the
Sunkesula farm. In September 1921, after seven years the tench
bred for the first time, indicating the success of the acclimatization
experiment. Unfortunately, the fish and their offspring were lost
in 1923. A new consignment of tench has now been brought to
the farm for acclimatization. The English carp, however, have not
bred so far, though they have grown and are in fine condition.

Fresh-water mullets.—The presence of stray specimens of large
mullets in fresh-water tanks close to the sea in the Nellore district,
discovered in 1918-19, led to the experiment in cultivating in
fresh-water tanks the fry of selected species abundantly available
in backwaters and estuaries everywhere. Growth experiments in
the Ippur fish farm have proved that mullets grow very rapidly in
tanks. The conditioning of mullet fry and their transport, however,
presented difficulties as large numbers died in this process. But
experiments proved that, if the fry are conditigned in running water
in the very creeks or streams where they were taken, there was no
appreciable mortality. As a result of these experiments, mullet
fry have beet extensively employed since 1920 in stocking tanks
and channels in Nellore and Chingleput districts. But, the
operation is still purely empirical and requires considerable
research, before all the facts concerning mullets and the conditions
governing their growth in fresh-water are ascertained and utilized.
Only a few of the numerous species of mullets grow to a market-
able size and of these still fewer are adapted to live in fresh-water.
It is therefore necessary, if mullet stocking is to yield any result,
to distinguish the fry of the large fresh-water mullets from others.
This has not been done o far. The characters of the fry remain
yet to be determined before selective stocking of fresh-water tanks,
with these fry, could be done on a practical basis. The Inspector
of Fisheries (Inland) has been instructed to undertake the work
under my personal supervision in the laboratory attached to the
Aquarium, but little has been accomplished owing to want of time,
as both of us are touring officers with much other work to do.

20
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Hilsa.—The Cauvery in the gsouth and the Xistna and the

Godavari in the north are the chief rivers in this Presidency -

which are visited during the south-west monsoon by shoals of
breeding hilsa ; extensive and valuable fisheries cexist in these
rivers. Consequent on Dr. Day’s report on the disastrous effects
of anicuts which obstruct the free ascent of fish to their natural
breeding grounds and facilitate their capture and destruction by
fishermen in enormous numbers, Government have been taking
steps since 1869 to safeguard the hilsa fisheries from possible
extermination. The suggestion of Dr. Day to construct fish-passes
across anicuts was tried in his time at the Lower Anicut, but were
found ineffective as hilsa would not ascend them. In 1909, the
question was revived by Sir I'. A. Nicholson. After an exhaustive
~enquiry, fish-passes, as a protective measure, had to be finally
abandoned. The proposal for the construction of a hilsa hatchery
as the only satisfactory solution of the problem was approved by
Government in May 1909. The proposal was—(1) to establish a
hatchery at Lower Anicut (Coleroon), to strip fish artificially, ferti-
lize and hatch the eggs and (2) to rear the.fry in suitable growing
grounds hefore liberating them into the rivers. The earliest experi-
ments conducted were successful in fecundating a few eggs in
earthen pots, but for some reason or other the hatching of eggs in
the hatchery since its construction in 1909 to 1915 was not success-
ful. From 1915—21 the experiments made by Mr. Wilson were
continued by me, the details of the methods of impregnating hilsa
eggs, their subsequent treatment and hatching on a large scale were
all successfully worked out, and accomplished. The equally difficult
problems of rearing the fry till they are of sufficient size before
liberating them into the river, remain to be solved. The fry,
when hatched, are mouthless, hardly 3 mm. long, float belly
upwards when restirr and swim at intervals by rapid corkscrew
movements of the body. They are nearly as defenceless as eggs
and, if hatching operations are to achieve the maximum results in
increasing fish, the fry should be nursed in shelteréd waters till
of sufficient size to go to sea.” The process of rearing the fry is
one of the most difficult technical problems which confronts us
and can only be solved after many experiments and prolonged
research. The Collair lake and the network of Godavari and Kistna
rivers seem a very favourable locality and a hatchery has been
proposed at Bezwada. *

Other fish.—Besides the fish mentioned above -there are
numerous other fish of potential value to inland fisheries, such as
catla, mahseer, labeo and barbus in .fresh—water and the: milk-fish,
megalops, elops and polynen%us in bi}ckwaters 'Whlt‘hi when
thoroughly studied and effectively cultivated, will enrich the
fisheries of rivers, tanks and estuaries.

The conservancy of the Bhavani and Moyar and Hoginkal
"Walls, the fish hreeding and stocking of tanks and rivers, the

o

scientific control of the fisheries including regulation of mesh,
- prohibition of dynemiting and poisoning and- other destructive
methods and the evolution of methods of continuously fishing tanks
have already benefited the inland fisheries to an appreciable extent.
Fish rents have decidedly increased, towns In the neighbourhood
of fish farms now obtain a perennial instead of a precarious supply
of fish, for instance, Kurnool, Kanigiri and Udayagiri in the
Nellore district, and inland fishermen almost on the point of
extinction have been protected and encouraged to form co-operaiive
societies by the grant of leases of tanks and rivers on favourable
terms to them. Besides the many benefits mentioned above which
only a technical department could achieve, the main result is the
undoubted addition to the food-supply of the interior evidenced
among other things by the rapid increase in rents.

76. The policy of (Gtovernment is to resume river and tank
fisheries and to stock them with fish and thus increase the fish-food
supply of the people and incidentally secure increased rents.

77. On a rough calculation the inland fisheries when developed
are capable of yielding 500,000 tons of food-fish, whereas the sea
fisheries of the Presidency when efficiently exploited up to the
100-fathom line are likely to produce over 10 million tons of fish.
The inland fisheries are therefore relatively unimportant and are
not worth more than a twentieth of the value of sea fisheries.

78. (@) Pisciculture in India presents unique problems. The
subject is complicated owing to a tropical and dry climate, the
peculiar habits of fish still largely unknown, the custom of the
country, the nature of its rivers, and the irrigational use made of
them. To vender pisciculture suceessful, much patient research
and experiment are necessary. Notable success has however been
achieved in breeding Etroplus, Gourami, Tench and Hilsa. The
only rivers uyder the control of the department are the Cauvery
and its tributaries. The upper reaches of the Bhavani and Moyar
rivers and tributaries of the Cauvery, were found to be depleted of
fish by destructive methods of fishing, such as dynamiting and
poisoning. A section of 4 miles in the Cauvery below the Hogin-
kal Falls is a valuable sanctuary for breeding fish. Every year
in the hot weather an army of fishermen, 400 to 500 strong, invaded
this section and destroyed fish wholesale by dynamite and poison.
The Bhavani and Moyar rivers and the section of the Cauvery
below Hoginkal Falls have been closed to all fishing. An Inspector
and a body of watchers have been employed to conserve the upper
reaches of the Bhavani. In consequence, the Collector of Coimba-
tore has reported that the fish-supply in the river below has
gonmderably increased. An attempt has also been made to
introduce new varieties. Catle—one of the largest fresh-water
carp limited to the waters north of the Kistna—has been success-
fully transporied to the Cauvery River. During the last four or
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five years, catla fry collected in the Godavari-Kistna rivers have

been annually stolked in the Cauvery. No proof of its having

established in the river is forthcoming as the period is too short

to judge of the effect of stocking operations. The fish rent from

the Cauvery river has also increased, due among other causes to

the increase of fish. ‘
Vide also reply to question 75.

(b) The Fisheries Department has initiated a scheme whereby
irrigation tanks and other inland waters are surveyed, district by
district, and those found suitable are arranged in groups, round
fish farms and centres where fish-breeding and rearing are carried
on and whence such fry of food varieties are distributed in large
~ numbers to reinforce the natural stock in surrounding tanks. As

the fish farms are limited, only exotic fish are cultivated in the
farr'ns. Besides the fry of such fish, large numbers of young
indigenous carp and mullet obtained from rivers and estuaries
are aunually distributed to irrigation tanks which, for the most
part, contain only eight months supply of water. Growth experi-
ments in the fish farms have shown that catla fry of 3 to 4 inches
grew to a length of 1} to 2 feet in the course of eight months the
average period for which tanks hold water. Likewise, mullet fry
6 inches and less have been known to attain a length of a foot
and a half in tanks stocked by this fish—vide paragraph 8 of the
Administration Report for 1921-22. Stocking with exotic and

q\uclf-growmg indigenous fish is the method employed to improve
the fisheries of tanks. )

(¢) & () Fresh-water Lakes and Reservoirs.—These ave for
the most part dealt with in the same way as tanks, but as noted
above, are never fished completely except in years of drought on
account of the lmpotence of indigenous fishing methods.

‘ 79. No. The only available statistics are fish rents derived by
(J_rovernnll;nt and local bodies from public tanks,e channels and
rivers. The average rent for the five years endi 3—

e 168 a0, g y ding 1913-14 amounted

80. No.

Neuse 8 . : i
.81. Yes. DPlease see my reply to question 75 above with
reterence to carp, murrel, etroplus, gourami, etc.

82. One hundred and ninety tanks have been taken over from
local boards in 14 districts.

83. The annual compensation paid to the local boar s “on aceount
of these tanks 1s Rs. 21,300. ! ourds on accoun

4 . " M : .
beléﬂi..l‘he revenue realized during the past two years is given

RS. A. P.
192526 .. 33,447 2
1926-27 .. 26,446 15 8

~
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85. The expenditure amounts to Rs. 23,891-11-0 and
< Ri. 23,982-2_0 respectively as shown below:—
1925-26. 1926-R7.
RS. A. P.  RS. A P

21,300 0 0 21,300 0
2591 11 0 2,682 2 0

Compensation
Stocking of tanks

Motal ... 23,891 11 0 23,982 2 0

The expenditure is justified judged by the revenue realized which
is due among other causes to an increase in fish-supply. DBesides
small experiments in the fish farms, large scale experiments on a
commercial basis have been conducted to demonstrate to the publis
the economic possibilities of tank stocking and pond culture. The
fishery of the Vellore Fort Moat is an instance in point. The LFort
Moat is divided into four sections, one of which is set apart for
raising fish for the market. This section is regularly stocked with
various quick-growing fish every year and sold in auction to
demonstrate to the public the profits to be had by scientific fish
farming. To mention a recent experiment, the section in question
was stocked in September last with 450 Catla fingerlings from the
Godavari 3 to 4 inches in length. They have grown now to 12 to
16 inches and there is a demand at present for the stock of Catla
in this section for Rs. 700 to Rs. 800. When it is auctioned early
pext year the fishery is expected to fetch Rs. 1,000. The expendi-
ture ineurred on this stocking operation was only Rs. 90 as per
details below : — )

RS- A.
Cost of 450 fish at Re. 1 per 100 ... .. 48
Cart-hire from Pippera to Tadapalligudem ... 1 0
Railtay freight from Tadapalligudem to

Madras and thence to Katpadi .. 61 0
Carriage of cousignment from Katpadi to

Vellore .. 20
Pay of attendant for two days .. 40
Travelling allowance of attendant .. 13 8
Pay of Inspector of Fisheries for one day ... 40

Total ... 90 O

The income on this single consignment is eight times the expendi-
ture and proves what a profitable industry pond culture could be,
if pursued scientifically. A similar demonstration to the public
was made in a section of the Chingleput Fort Moat. The fingerling
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Catla here grew to 18 inches and were sold with other fish for
Rs. 120. The fish were much appreciated by the public and the
fishermen and this year the Moat will be stocked heavily for
further demonstration of the possibilities of scientific stocking. Tt
will thus be seen that the stocking operations in fresh water tanks
and rivers have much to do with the increase of fish-food supply
to the country and consequent increase of revenue,

Vide also my reply to question 7.

86 & 86 (a). Please refer to my answer to question 75.

87. But for the fish farms, none of the cultural work done by
the department would have been possible. All the early experi-
ments counected with the selection of suitable fish, their
conditioning and transport and their rate of growth and their best
tood have all been determined in the fish farms by observation and
experiment. They are also places where valuable exotic fish, such
as Litroplus, Gowrami, Tench and Carp are under culture. Much
of the knowledge we possess regarding these fish have been acquired
1n these fish farms. As the work of the farms is purely scientific
and cultural, no direct monetary returns are available. The value
of the work should be judged entirely by the kncwledge gained
and the success attained in the breeding and cultivation of different
varieties of fish. Judged by this standard, the fish farms have

justified the expenditure on them. With better qualified staff,
greater results are sure to accrue.

88. Yes. The fish farms should be equipped with all necessary
fittings and apparatus and the research on inland pisciculture
should be placed under a fully qualified whole-time officer of the
rauk of an Assistant Biologist.

89. The ouly piece of fishery legislation is the Indian Fisheries
'Act (v of 1897). In actual working, this has been found defective
n preventing destruction of fry and immature food-fish or other
specles requiring protection. A draft Bill to amend this Act has

zlxg)e?dy been published, vide Gazette Notification, dated 9th August

90. The fish farms are in charge of Assist

; : ! ant Inspectors or
Sub-Assistant Inspectors.

- . . .
91. Yes. The Assistant Inspectors who are in charge of fish
farms were given a course of departmental training in pisciculture.

92. The Fisheries Training Institute at Calicut and the proposed
one at Mangalore, Madras and Vizagapatam should not ouly train
teachers for fishery schools, but also recruits for the subordinate
executive posts of the department. The Fisheries Training Insti-
tute at Calicut, the only institution now available, is ill-eauipped
and insufficiently staffed at present. The appointment of specialists
and experts who will supervise courses in the Fisheries Training
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Institute in addition to their regular duties will furnish the machi-

- néry required for the training of recruits and apprentices in special

branches of the fishing industry. The fishermen of Mangalore have
already memorialised Government for the latter.

93. Larvicidal fish are reared in the Powder Factory Farm,
Perambur, the Ippur Fish Farm and Praema Fish Farm, Nalla-
malais. No special or separate expenditure is incurred as the fish
could be bred along with other food-fishes, One possible exception
was the Praema ponds which till last year was exclusively devoted -
to the rearing of larvicidal fish for the Nallamalai tracts. The
expense connected with this farm was Rs. 314 a year.

94 & 95. Ever since the discovery in 1905 that the island o%
Barbados enjoys an immunity from malaria through the presence
in its inland waters of innumerable small minnows thenceforward
called ‘the Barbados millions’ which effectively destroy mosquitos,
and thus prevent the incidence of malaria, the principle has gained
wide acceptance in scientific and medical circles that fish play a
very important part in regulating and diminishing the degree of
malarial infection in any given locality. Early larvicidal work
consisted of the transport of the ‘“Millions’’ from Barbados and
their introduction into the waters of malarial tracts. But ¥ was
not long before zoologists discovered that there are other fishes
possessing all the requisite attributes to render them efficient
larvicides.

Since 1909 experiments have been made in Bengal, Madras and
elsewhere to ascertain which of the small tank fishes of India are
useful, in destroying mosquito larvee. TIn the comparative tests
made with indigenous species and the much-vaunted °Barbados
millions,” Tndian fish were found to be even superior to the latter,
Tt was thertfore needless to go to the expense of importing these
or other foreign fish into India for this purpose.

At the instance of the Health Department, Mr. Wilson carried
out investigations at the Government fish farm, Sunkesula, from
the year 1912-13 with South Indian species of larvicidal fish to

‘determine which were best for the control of malaria. The effective-

ness of fish breeding to destroy mosquito-larvie in tanks, ponds

and wells was conclusively demonstrated by him to the medical

profession, local bodies and the public and a practical paper.
giving detailed instruction about the kind of fish suitable for fresh,

salt and brackish waters and the manner of using them to destroy

noxious larve was read by him at the All-India Malaria

Conference.” This paper is published in Bulletin No. 111 by the

Madras Fisheries Department. Two of the Government fish farms,

Ippur and Praema, specialize in breeding larvicidal fish,
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The work of the department in fighting malaria with such fish
consists of three phases—

(a) Breeding the fish and distributing them to municipalities, ’

local bodies and private individuals ; :

(b) periodical stocking of mosquito breeding pools in specially
malarious localities with such larvicides; .

(¢) conversion of mosquito infested sheets of water into ﬁ.sh-
breeding ponds which also serve the purposes of fry distribution

centres for the stocking of irrigation tanks.

The department is able io supply specially selected larvicides
in large numbers at the nominal cost of Rs. 10 per 1,000. But in
spite of the earnest recommendations of the Government, Munici-
pal and local authcrities do mot as yet avail themselves at all
adequately of the facilities offered to them to obtain a good strain
of these useful little fish. They appear either careless of the value
of this cheap means of combating malaria or else depend upon local
supply of what are too often species of inferior larvicidal quality.

The second form of operation is more directly under the control
of the department and consequently much greater progress has
been made in this method of fighting malaria. Inadequacy of
staff and want of funds alone resfrict operations. Mosquito breed-
ing water-holes, ponds and streams in several localities in the

Cuddapah district and throughout the Nallamalais in the Kurnool

district have been treated with hundreds of thousands of larve-
eating fish. Appreciable decrease in the incidence of malaria is
reported from Nallamalais. The extension of operations to other
malaria infected regions should be taken up as funds are available,
especially in the agency tracts of the Ganjam, Vizagapatam and

Gtodavari districts, in the Wynaad taluk of the Malabar district,
the Gudalur taluk of the Nilgiri district, ete.

Th-e third line of attack on malarious waters is perhaps even
more 1mpor'tant. Two schemes have already been comwleted, viz.,
the conversion of Fort Moats at Chingleput and Vellore into fish
farms. Tn both the cases, until the operations were commenced,
these moats formed stagnant pools overgrown with dense pond
vegetation and supremely suitable as harbourage to mosquito-larve.
As a consequence, malaria was endemic with?n both the forts, an
extremely serious condition seeing that a large refo%ma'corxyf‘or
boys is ]'ocated within the Chingleput Fort whilst a Police Trainin
School is located within that of Vellore.  The mm’r; have noi’
?gizéidﬁt}(i 1haﬂol(.mr mosguito-larv:e and have concurr;;;tlv( bécome

A dsh-hreeding ponds whence large supplies of fry will b
available for stoc n the disteicts
ot Chinet efputq;;c(iulr\}iugglarge number of tanks in the districts

In the course of larvicidal operations
fralgs,'basket traps and other contrivance
In irrigation channels, paddy fields an

, it was found that fish
S were extensively in use

d field drains throughout
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the country which destroy large numbers of immature food-fish
-and the small mosquito destroying species. As the waters standing
in paddy fields presumably fall within the definition of private
waters under the Indian Fisheries Act IV of 1897 (the only piece
of fishery legislation available), the Madras Government did not
see their way to frame rules prohibiting the use of these objection-
able methods of fishing. If full benefits from larvicidal fish are
to be derived, ways and methods must be found for preventing
such wholesale destruction of these. This is one of the instances
where the absence of adequate fishery legislation hampers develop-
ment.

96. (1) The Health Department is primarily concerned. They
may be consulted as to ways and means by which local boards
and municipalities may be induced to avail themselves adequately
of the help the Fisheries Department is capable of giving them in
larvicidal stocking operations.

(2) Notorious malarious tracts, such as the Agencies and
Wynaad, should ultimately receive attention and schemes, such
as the Praema scheme may prove useful.

(3) In the course of larvicidal operations, it was found that
fish traps, basket traps and other contrivances were extensively in
use in irrigation channels, paddy fields and field drains through-
out the country which destroy large numbers of immature food-fish
and the small mosquito destroying species. As the waters stand-
ing in paddy fields presumably fall within the definition of private
waters under the Indian Fisheries Act IV of 1897 (the only piece
of fishery legislation available), the Madras Government did not
see their way to frame rules prohibiting the use of these objection-
able methods of fishing. If full benefits from larvicidal fish are
to be derived, ways and methods must be found for preventing the
wholesale destruction of these fishes.

.

SECTION IX.—KINDS OF FISH.

Mr. Gopala Menon said that oil sardines were the most important
fish and mackerel ceme next in importance, and suggested that
the department wovld do well to go into the question of the
disappearance of shoals of the above fishes and investigate what
food induce them to remain in shallow waters. ' ,

Re}o Bahadur J. A. Fernandez stated, that the fishermen
experienced considerable difficulties in getting necessary yarn, etc.,
for making drift and seine nets, generally in great demand in the
Tinnevelly distriet and if the department could.stock them in the
various fish-curing yards and sell them at purchase price it would
help the industry a great deal. '

21
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Mr. Moses suggested that the binomics of the following fishes
of the East Coast were worth studying : Kuthippu (Lactarivs),
Soodai (Clupea fimbriata) and Moral (Belone and Hemiramphus).
The problem of the uncertain periodicity of shoaling fishes and
possibilities of pisciculture should be investigated.

Messrs. Othenan and A. V. Achuthan stated, that the most
important varieties of fish of great economic value on the West
Coast were—(7) Sardines ; (it) Mackerel ; (i77) Cat-fish ; (iv) Ribbon
fish ; (») Prawns and shark (big variety).

SECTION X.—PEARTL FISHERIES.

Diwan Bahadur R. N. Arogyaswami Mudaliyar said that the
first problem was one of research as to the occurrence and move-
ment of pearl oysters and suggested that the Director of Fisheries
should get hold of some mechanical plants for fishing pearl oysters
in greater depths, for investigating the habits and habitat of the

pearl oysters and their life-history. He was against leasing the
pearl fisheries.

Mr. J. L. P. Roche Victoria said that it was not desirable or
profitable to lease out the fishing rights to contractors hecause the
necessary capital would not be forthcoming ; and they did not
possess the necessary experience. Even if a European Company
offered to take the lease he would oppose it, for the interests of the
fisheries and the public required State control and the preservation
of pearl banks also required it. He stated that research work in

rearing pearl oysters should be one of the functions of the
department.

Mr. J. A. Fernandez was of opinion, that the oi‘ﬂy improve-
ments necessary were—(7) inerease of labour supply and (%)
systematic inspection of pearl banks. He considered naked diving
to be the best method in shallow water. He stated that leasing
out of pearl fisheries was neither desirable nor profitable.

Mr. Viswanath said that researches must be made to find out
pearl beds on the West Coast or, if possible, pearl oysters must he
reared if the conditions were suitable on that coast.

In reply to questjons 99 to 111, Dr. B. Sundara Raj stated as

follows :—

99. The history of these ancient fisheries is well-known. All
available evidence seems to indicate that, from time immemorial
the pearl fisheries in the Gulf of Mannar were in the hands of a
caste of shore-dwelling people, i.e., fishermen and divers known as
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“Paravas.” The Portuguese had control over the pearl banks

. from 1524 to 1658 and the Dutch from 1658 to 1796 when the

sovereiguty of the banks passed into the hands of the British.

Pearl banks exist off the Tinnevelly and Ramnad coasts. Owing
to causes still obscure, the pearl bahks are seldom productive.
While chank fisheries are annual, the pearl fisheries are intermit-
tent. Prior to the fisheries of the last three years there was o
pearl fishery since 1908.

On an average the pearl fisheries yield somewhat more than
chank fisheries. The net revenue on an average from either of
these per year works out to about Rs. 15,011 and 14,333 respective-
ly. These prerogatives of the Crown have been handed down
from the ancient Hindu Kings. Irom the beginning of the 19th
century these fisheries have been administered by the British.”
From 1801 to 1876—77 the fisherfes were leased out to two cotton
werchants of Tuticorin, Mr. Cocq and Mr. Barter, who undertook
the entire organization and conduct of the fisheries. Difficulties
with the venters and the belief that direct management of the
fishery would result both in increased profits to Government and
improvement in the condition under which the divers worked led
the authorities to abandon the renting system in 1876. Hence-
forward the Port Officer of Tuticorin was Superintendent of these
fisheries and organized and worked them departwmentally. The
anticipations of Government were justified. Against the annual
rent of Rs. 7,066 realized during the 33 years prior to the
resumption in 1876, Rs. 10,521, very nearly one and a half times
the revenue, was realized from the chank fisheries during the
subsequent 33 years up to 1908-09. Mr. H. 5. Thomas in para-
graph 96 of his report oun the pearl and chank fisheries in 1884
recommended that if Government should ever contemplate
constituting a Fisheries Department, these fisheries should be
combined with it and given the benefit of scientific supervision.
As it was, these fisheries were under a very busy officer (Port
Officer) with a daily increasing business to supervise a distant duty
totally foreign to his primary duties and one for which he, in all
probability, had no previous training and possibly no taste. The
administration of the fisheries under these conditions was found to
be unsatisfactory. In the interest of the Government revenue and
of the fishing population af the coast, they were transferred to the
Fisheries Department in 1908 when Mr. Hornell was appointed
Marine Assistant. With the greater attention to management and
sale of chanks by the technical department, highly gratifying
results have accrued in all directions.

The highest number of chanks ever fished in any season was in
the year 191516 ; the maximum revenue in any year from chank
fisheries was in the year 1918-19. The average annual revenue
from chanks during the 18 years under the Fisheries Department
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was Rs. 18,229. The greater revenue was not, as attributed by the
Retrenchment Committee in paragraph 272 of their report, due.
to the fact that the prices of chanks have increased, but to the
efforts of this department as the increase in prices is offset by the
increased cost of labour.

The maximum revenue from pearl fisheries during the last 100
years was in 1927-28. Taking the productive cycle of years from
1926-28, the gross revenue was Rs. 9,08,915, a higher aggregate
than for any previous period of three consecutive pearling years
for which we have a vecord.

The departmental working of the pearl and chank fisheries has
benefited the divers, chank workers and merchants and the
present condition of the industry is highly satisfactory and
prosperous. The divers are no longer under perpetual debt to
capitalists  (mudalalis), but arve iudependent wage-earning
labourers, to whom advances for bouts and equipment are made
directly by Government on easy terms. The consumers, the chank
workers of Bengal, have been assigned the monopo’ly for the
purchase of shells on highly favourable terms, thus cutting out the
middlemen who fleeced them almost to the point of extinction. The
pearl fisheries have been retrieved f ‘
’;ihey had fallen during the last 100 years or more and the Tuticorin

sheries have outshone those of Ceylon which previously have
wlways occupied a ligher position in the estimation of pearl
l‘nerchants. Conditions were never more satisfactory or prosperous
i'or pearl and chank fisheries than they have been during the last
iew yez'n'.s. More econo_mic or efficient methods of work are difficult
a(; ::gmfits (;fl (?1'(?,dg1ng of banks to save expenditure on labour,

_ _ he discontentment it will cause to the large body of
divers, is objectionable on technical grounds as it would destroy

the banks. > i i
th Ina?a's In consequence, it has never been adopted in Ceylon

The fishing for chanks as well as pearl oysters is(by volunteer

1 : . .

k?golm" I;z}xlld by the number of shells in the case of chank but in
5 (1'111‘ fe case of pearl oysters. TFacilities have to be afforded

0 ivers free of cost, such as, towage to and from the fishi

grounds, buoving of heds isi ¥ i o, oto. . o
i , ying ol beds, provision of caz : :

Fhe ] g of beds, camping quarters, etc., to

ual advantage of divers and Government.

. \?VlthIa1 view to economy and as a means
abour 14 i ' i
, ve been enquiring for a suitable

A mask with an oxygen tube for breathing
Japanese divers in shallow waters.

sive and is well adapted to the wa
trial suit ordered arrived with th

9 e glass brok :
been returned to the makers fo;) Tepair, elifant(}let thIg::i]in];Z:

succeeds, a regular hody of divers could b i
) R t i
on the permanent establishment of the deepalliiillll:jt and entertained

of controlling diving
simple diving dress.
eat; is largely used by
This is comparatively inexpen-
rm waters of the tropics. One

rom the evil repute into which
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'here are three motor boats and a motor inspection schoouer,

« .the annual maintenance of which costs Rs. 22,400. They are

maintained for towage of chank canoes to and from the banks in
the Tinnevelly and Ramnad districts and for the control and
supervision of the fishing operations, such as the return of under-
sized chanks while still alive to the sea, the systematic fishing of
chank beds and the prevention of over-fishing of banks, the safe-
guard of left-handed chanks whenever they are fished and the safe
landing and storage of chank shells and so forth. The expenditure
is unavoidable if the chank fisheries are to be worked efficiently.
During pearl fisheries they subserve a similar function and patrol
the pearl banks and pearling operations. The inspection schooner
Lady Nicholson is the only schooner that provides accommodation
to inspecting officers for the periodic inspection, annual or biennial
of pearl banks and chank beds, for buoying the beds, for fishing
and for other scientific work connected with inspections. When
the trawler Lady Gosclen is equipped with a laboratory and cabins,
it might be possible to use her in the place of Lady Nicholson
provided the Lady Goschen could spare the time amidst her varied
duties. The matter can only be decided after experience of the
next two or three years.

The pearl and chank fisheries are now as ful'ly organized as
present conditions permit. The beuefits resulting from th(:}ll‘
departmental working are increased reveuue, the improved material
and moral condition of divers and the profits and satisfaction to
merchants and the interested public.

100. The most important problem requiring research is the
irregular periodicity of the Indian fisheries as opposed to annual
pearl fisheries in the Red Sea, Persian Gulf, Malaya Archipelago,
Australia and New Zealand, West Indies and elsewhere. This has
not yet been satisfactorily solved ; much less have remedies been
suggested o2 adopted. On the administration side, the problems

are—

(1) Recruitment of divers and boats.

(2) Securing the services of suitable tugs.

(3) Inducing merchants to attend the fishery.

(4) Health of the camp, such as water-supply, sanitation and
medical aid and prevention of epidemics.

101. Practically no research has been done for want of staff
and facilities. Onmly in January 1928, Government agreed to
initiate a biological station at the Krusadai Island and work on
some emergent lines has just begun. This is highly unsatisfactory.

In the administration of pearl fisheries the years 192628 with-
out exaggeration are uuparalleled in the whole history of pearl
fisheries. The highest revenues, the most satisfactory and perfect
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methods of inspection, estimation, advertisement, planning and

equipment of camp, provision of water-supply, safeguard of health.

and property and the maximum of satisfaction and profits to divers,
merchants, public and the State were all secured

Vide also my veply to question 99.

102. Systematic and intensive research, biological and hydro-
graphical, should be carried out at the Krusadai Station by a
qualified whole-time staff with a view to discover and remedy the
causes for the mysterious disappearance of oysters. A simple form
of diving dress used by the Jupanese divers may prove invaluable
to the local diver. I expect to go 1uto this matter when I visit
Japan,

103. Yes. A comparison with Ceylon fisheries will show that
the highest amount of economy has been exercised in every direction
in the conduet of pearl fisheries. Further experience may enable
the department to economise expenditure whenever possible, but I
caunot conceive of any great reduction in the running charges.
As to the possibilities of leasing the pearl fisheries, there are
(qlbjections. The proposal was never approved by Government.
the Ceylon fisheries were leased to a Company early this century
f(‘)r a few years, but the Company wound up with heavy loss.
The causes that lead to the success or failure of pearl fisheries are
S0 numerous, so vuried and so wncertain that only the Government
are 1n the best position to control them.,

104 & 105. Diving is the approved method. Dredging apart
fr({m the discontent 1t will cause to the large hody oi" dlfx’fers, is
objectionable on technical grounds as it will destroy wholesale
young oysters on the banks. [y consequence it has never been
adopted in India and Ceylon,

106 & 107. Vide answer 1o question No, 103.

108 & 109. Recruitment of divers 1s the labour problem
connected with pearl fishery, Diving, as a profession, is dying
out. The sons of divers nog longer follow the profession of their
futhers us the occupation is despised. There are far less divers
available in South India now than ever before, If the Japanese
le.lllg apparatus succeeds, we can have g regular body of divers
trained under our permanent employ. The diver then could
remain under water much longer than a few seconds and could
systematically fish the banks, A few divers in the place of the
thousands now employed will probably then suffice. A sufficient
body of Arab divers who are far and out the best divers we have
should be recruited from Persian Gulf. Tt should be feasible t(;
obtain true Persian Gulf divers in small gangs under men who
can give adequate monetary guarantee forp theomo()d behaviour of
the men supplied by them both for pear] and ch;nk fisheries,
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110 & 1i1. No research has been done by the department, vide

. .answer to question 101. The causes for the irregular periodicity

of the Indian pearl fisheries as opposed to the annual pearl
fisheries in the Red Sea, Persian Gulf, Malaya Archipelago,
Australia and elsewhere have not yet been successfully ascertained ;
much less have remedies been suggested or adopted. It is not
fully known whether the absence of oysters for years is due to the
destruction by natural causes, such as currents, storms and preda-
ceous animals or to an absence of natural spawning oysters, If
the latter, efforts should be made to start a pearl oyster faI_’m or a
sanctuary to keep aiive a healthy stock of oysters or to artificially
breed oysters and stock the beds with oysterlings. If the experi-
ment succeeds one may be able to determine what effect the .
spawning of this stock of oysters in confinement or the stock{ng‘
has in reviving pearl beds and restocking them with oysters during
barren years. The proposals will require years of careful study
and experiment at a well equipped station with a gualified whole-
time staff. A marine biologist and assistants are 1nd}spensable
for the work. To begin with, pearl oysters will be obtained from
the banks and kept under observation in aquaria to see whether
they would survive in surface waters and on ascertaining this, 1(’10
is proposed to keep oysters on a larger' scale in cages suspende
from a wooden staging outside Krusadai Tsland. The exper}fment
is for ascertaining—(1) the exact age and rate of growth o }’ihe
oysters ; (2) the period when they breed ; (3) thi food that t .e};
take ; (4) the early stages of the oyster; and (5) the oiimgem.i;l
surroundings and favourable conditions wnder which t ey wi
thrive and attain maturity. Fventually when such & farm is fully
established, it is hoped that it might be possible to replenish the
stock of oysters on the pearl banks more often than is the case
under natural conditions by means of spat from the vthousands of
mature oysters in the oyster park.

Recent developments, in fishery science have shown the enor-
mous influence of hydrographical conditions of the sea on fisheries.
They have a direct bearing on the pearl fisheries, and the prospenty i
of pearl oysters. Accurate observatmns. :.qhould be made and
recorded of the temperature, tides and salinity and the like of the
different strata of sea water and of the condition of wind and
weather and correlated to observed biological phenomena. Practi-
cally no work has heen done in this direction. Experiments on
currents with drift bottles will be conducted and other hydrographi-
cal observations will also be made and recorded regularly by the
station.

Diving is limited to a depth of 10 or 11 fathoms and the distr'i‘
bution of the pearl oyster in deeper waters is unknown. It is
proposed to investigate deeper banks with dredgers, grabs and other
apparatus operated from the trawler to locate, if Posm_ble, pearl
oyéter beds if there bhe any beyond the 10 fathom line.
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SECTION XI.—CHANK FISHERIES.

Diwan Bahadur Arogyaswami Mudaliyar saw no reason why °

chank fisheries should not be leased so long as the Government gre
at an advantage and no loss was being incurred.

Mr. Roche Victoria stated that, unlike pearl oyster shells, the
whole lot of chank shells fished by divers is paid for by Govern-
ment to discourage them from catching small chanks.

Mr. J. A. Fernandez stated that the only method to increase
the labour-supply or labour-conditions is to imcrease the wages
and thereby get more divers. He was not in favour of leasing out
the chank fishery right to contractors, for the following reasons ;—

The divers will feel safer in the hands of Government than
under lessees ; secondly, the divers may be sure of a fixed price ;
thirdly, the lessees will have an eye to their own profits and,
according to the labour available, they may increase or decrease
the rates paid for chanks. The divers will become indebfed to the
mudalalis and they will be under the control of the capitalists. Tn
his opinion, the working by the department of the fisheries leased
from the Raja of Ramnad does not amount to interference with
private enterprise or competition. According to Mr. Fernandez,
the earnings of the divers are not sufficient to induce them to work
at Tuticorin and they therefore prefer to go to Ceylon and work
in the free fisheries there where they get nearly double the rates
earned by them in India. Hig only suggestion for improving the
labour-supply is to increase the wages and thereby get more divers
and fish more chanks. In his opinion, the research on mechanical
devices for fishing is a problematical affair and that it is only the
naked diving that is best suited for chank fisheries.

Mr. M. Viswanath urged that wherever available chanks must
be collected by the department and sold in convenient lots. He
also wanted that some workmen who could convert these shells
into ornaments, such ag bangles, rings, ete., must be got down and

our ﬁshgrfolk (women and boys) must he taught to make these
‘httle things and develop this as a cottage industry.

Rao Bahadur Cruz TFernandez said that the contract system was

not likely to be more profitable, in view of the difﬁculty of getting

contractors with the requisite scientific and expert knowledge. He
would therefore recommend the working of the Pearl and Chank
Fisheries departmentally as hitherto. He was for increasing the
remuneration and wage to divers in such a way as to be attractive.

Rao Bahadur Govindan stated that the important problem in
the chank fisheries is the difficulty to get a sufficient number of
divers. In Mr. Govindan’s opinion it is not at all g legitimate
function of the department to lease out fisheries from private
parties. He remarked that though the life-history of the chanks

1:s well known, nothing has heen done hy the department to
increase the production. '
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In reply to questions 112 to 126, Dr. B. Sundara Raj stated as

o -follows :—

112. The chank fisheries of Madras exist along the cozrxffs of
the six southern maritime districts on the.East Coast, viz., Tinne-
velly, Ramnad, Tanjore, South Arcot, Chingleput and Nellore.

These fisheries are Crown monopolies exercised by the Hindu
Kings of the Coastal Kingdoms from time immemorial and lately
by the Madura Nayaks, the Nawab of the Ca_rl_latlc, the Port}lguesg,
the, Dutch and finally from 1795 by the British. In practice this
prerogative is variously exercised. In Tinnevelly the Madras
Government work the fisheries directly through an officer of the
I'isheries Department, the Superintendent of Pearl and Chank
Fisheries. In Ramnad, the chank fisheries alone were granted to
the Raja of Rammnad on an annual peshkash of Rs. 14,000. A'fter
the establishment of a technical department of fisheries for various
administrative reasons the department took on lease the Ramnad
fisheries, for, it was found necessary to resume control of the
Ramnad fisheries for the proper organization and development of
the chank fisheries and accordingly Government took the fishery
on lease for a period of 15 years from 191314 for Rs. 60,000. The
Ramnad TFishery, like the Tinnevelly Fisheries, have been worked
departmentally since. On the Coromandel Coast, the chank
fishenies oft the districts of Tanjore, South Arcot, Chingleput and
Nellore are leased to contractors—vide also reply to question 99.

113. The more important problems connected with the industry
are—(a) the labour question connected with chank industry, (b)
the reasons for the cessation and disappearance of the chank bangle
industry from the South of India and its possible revival and (c)
the advantageous sale of chanks fished to purchases in Bengal.

114. Yes.

115. The scientific control of chank fisheries and their cultiva-
tion to cope with increased exploitation is a feature of chank work
to which little attention has been paid in the past. There are
grounds for suspecting that intensive fishing is depleting the chank
beds. It is therefore necessary to start investigation for the
location of suitable growing grounds for the planting of young
shells, the starting of new chank beds and for ascertaining the
life-habits, growth, ete., of the chanks and to work the grounds

systematically, e.g., like a forest so as to secure perhaps fewer
chanks, but those of large size.

The provision of a suitable diving dress will

also render fishing
efficacious.

116. The expenditure now incurred is the minimum and no
further reduction is either advisable or possible.

117 & 118. The improved methods of catching chanks are by
trawling or dredging. But Mr. Hornell had' come to the conclusion
from the experiments made by him from 1912 to 1915, that neither

22 .

]
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trmyling nor dredging can furnish a desirable or adequate alter-
native to diving as a means of fishing chanks. The only other
mechanical means suggested by Mr. Hornell is the utilisati}(;n of a
sub-marine boat of cheap and simple construction which would
enable men to collect shells from the bottom in sufficient quantities
to be commercially profitable. I, however, entertain serious doubts
as to the practicability of this scheme. |

119 & 1‘%0. Yes. Teasing of chank fisheries was tried from
1801 to 1876, but proved wnsatisfactory,—vide third paragraph of
my reply to question 99, page T3, s ‘

o1 o , ) .
. 121, To work on leased fisheries which are not the property of
Government will be a legitimate function of the department in

cases where 1t is highly necessary that the control of such
should vest with Government.

fisheries
The lease of .the Rammad chank fisheries from the Raja of
R‘amnad (:loses‘ with June 1928. For the progressive improvement
of the chank fishery, a renewal of the lease seems necessar We
f]gpgnd entirely on the Ramnad district for divers for WOI‘kBirl.lg‘ the
Tuaticorin pearl and chank fisheries. The independent working of
ﬂng I.{nnl}:ati chank fisheries will cause innumerable difficulties gand
friction in the adjustment of wages, with the fixing of prices and
worse than all, it will facilitate the illicit removal of G-overn’men%
shells. Further, since the pearl and chank beds are for the most
part identical, it will be necessary to prohibit chank fishing when
there are oysters on the heds. In such a contingency, the interests
of Government are likely to clash with those of the Ra]’a hesides
giving opportunities for the Raja’s men to pilfer pearl oysters.

122. No. The RKaja could not work the fisheries as advan- '

tageously as by lea§1ng them to a technical department of fisheries.
A comparison of his revenue before and since the lease will show

this. His chank fisheries ar
his. s ¢ sheries are not taken on lease acal .
i 1+ ainst his owl
interest. against his own

123 & 124. Vide answers to questions 108 and 109.

125. No.

126. Ygs. We have no knowledge of the age of the chanle nor
a correct idea as to its vertical distribution and migration, nor
even whether intensive fishing had led to the depl&:ion of the
fishery. The three years’ rest in the case of chank beds off Tinne-
velly and Ramnad, owing to the occurrence of pearl fisheries during
the chank fishing season, bas shown an unusual abundance 0?
large chanks on the beds. It seems, therefore, clear that the beds
a1e being fished to their maximum capacity, if not more Researcﬂ
on the life-history, food, growth, etc., of the chank has therefore
become an immediate necessity. The possibilities of breeding,
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stocking -and otherwise protecting and developing the chank

- fisheries should be investigated. The lines of investigation will be
roughly as follows : —

(a) The fauna and flova of the chauk beds will be studied.

(b) The food of the chank will be determined by dissection
and by aquarium experiments. .

(¢) The rate of growth of the chank will be determined by
marking specimens in aquaria as well as on the banks.

(d) A study of bathymetrical distribution of chanks accord-
ing to sizes and seasons, up to ten fathoms by divers, and beyond
by dredging, will be made.

(¢) The wmigration of chanks, young and old, will be ascer-
tained.

(/) Piscicultural experiments with chank eggs involving the s
artificial cultivation of the chank and the study of its early stages
will also be undertaken.

SECTION XIL—RESEARCH AND AQUARIUM.

Ruskarcir.

Diwan Bahadwr 1. N. Arogyaswami Mudaliyar stated that, at
present, there is no research establishment. He was of opinion that
there should be at least two men to begin with. Ie would ask for
a Research Chemist and a Research Biologist. He was for starting
an institution in Madras or Calicut which would be a combined
teaching institute and research institute for training the future
etablishinent of the department and « meaus of training interested
persons among the public who would like to take up special
branches of the fishery industry, like fish-curing, fish oil, ete., for
purposes of frade. He suggested that there should also be a small
factory attached to this institution to enable the students to readily
see the processes and acquire practical training just as there are
workshops attached to the Engineering College.

T the matter of inland fisheries he said a good deal of research
has to be done. The proper kind of fishes that can live in the
tanks and ponds must be decided. The department has done some
work and he was of opinion that nothing the department had done
need be dropped. He said he would proceed cautiously in the
matter of the expansion of inland fisheries.

He stated that the equipment for research work was rather
desultory till the taking over of the department by the present
Director who has given the Research Assistants more facilities
than before.
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Mr, Gopala Menon said that ne investigation appeared to have
been made to ascertain the causes for the appearance of sardine
and mackerel at stated seasons.

Dr. €. Natesa Mudaiiyar would like very much to have an
expert ic do research work in each branch of the department.

Mr. M. P. Krishnan complained that no additional knowledge
has been acquired of the particular reasons for the appearance or
non-appearance of particular kinds of fish at particular places. In
his opinton, this knowledge alone mattered much for the fisherfolk
as that would enable them to be cquipped with the necessary kinds
required for different catches at different seasons. e stated that
the fisherfolk would further be benefited if, as a result of researches,
a cheap method of preserving vaw fish in large quantities at times
of large catches was found, in place of the cold storage system.

Rao Baladwr Covindan stated that the present method of
carrying on research work at Calicut could not give much valuable
data. He suggested that work of that nature should be conducted
at sea. e thought that the investigation of marine fishes was a
maiter that ought to be taken up by the Imperial Government
because fishes under observation do not remain in the waters of
the Madras Presidency and the results of such investigations were

for the benefits of the whole of India. As regards research on -

infand fisheries he stated that the most important item ought
to be the popularisation of fish rearing in private waters as is
done in Bengal. Unless the department adopted simpler methods
in pisciculture, he stated, 1t would not be possible to expect the
public to take it up as a business. Ile further said that Techno-
logical Research was more fmportant than Biological Research.

Mr. Ramaswami Nayudu explained the research he was doing
at Calicut in connection with sardines.

Aquanrium, .

Diwan Bahadur Arogyaswami Mudaliyar stated {hat there
should be an Aquarium it not in Vizagapatam, at least in Rames-
warani.

My, S. 1. Moses wanted an Aquarium to be established at
Rameswaram and another at Vizagapatam.

Mr. Govindan advocated the opening of small Aquaria at
Cochin, Tuticorin or Mandapam and at Vizagapatam for research
for the students of the University.

Licreply to questions 127 to 170, Dr. B. Sundara Raj staled as
follows :—

127. The Personal Assistant, Dr. D. W. Devanesan, Research
Assistants and one or {wo Tnspectors who are Zoolooy o1
Dy O

ble of doi | : aduates are
Cane ) o researe I e o oY ¢
{;ld e of doing research work at present—vide answer to (uestion
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128 & 129. Visheries research may be clussified into—(1)

» - Téchnological and (2) Biological, hydrographical and other

scientific research. I have alluded to the technulogical research
done at Tanur and Chaliyam Canuery and to fishing experiments
under the trawler and improved methods of fishing. Ifor biological
and scientific research, please see Chapter ILl, Technical and
Scientilic investigation in the pamphlet entitled ‘“ Aims and
achievements of the Madras Department of Fisheries.” Some
recent items of research are the following :—

Studies on the development of edible oysters were under-
taken at the Laboratory attached to the Aquarium and subsequently
at Lnnur and Pulicat. The experiments have revealed the
percentage of salinity most favoured by oysters. The research has
enabled us to correct certain erroneous ideas that had beerr
entertained in the past regarding the optirum salinity required
by the edible oyster; while the oyster in Ingland fattens and
breeds whenthere is a rise in salinity, the Indian oyster seems to
Hourish only in low salinities. The freshes in rivers far from
damaging them, as was supposed before on the analogy of the
Kuropean oyster, provide the most favourable conditions for
spawning and development of the Indian oyster. The research has
2iso thrown considerable light on the characters of the early stages
and the period of development of the oyster. Their value lies in
the possibility of forecasting favourable and abundant oyster
seasons in the backwaters if statistics of salinity are maintained
in the oyster farm. The two Research Assistants attached to the
Calicut Research Station were engaged on systematic research on
sardine and mackerel. A preliminary report has Dbeen issued on
the oil sardine and another on mackerel is under preparation.

130. Yes.

131. ®he investigation was undertaken with successful results
in the case of fresh-water mullets and other dozen fresh-water fish
and two of the most important economic food-fish of the West
Coast, viz., sardine and mackerel and the flying fish of the Madras
Coast. I have also unpublished manuscripts on the breeding habits
of three or four fish partially worked out as time and opportunity

offered.

A preliminary report has been issued on the oil sardine of the
West Coast and another on mackerel is under preparation. This
is the work accomplished by the research station at Calicut from
1921. The eggs, spawning beds, migration, reasons for uncertain
periodicity, possibilities of culture in supplementing natural
resources, etc., of the scores of other marine food-fish remain
untouched. Before any attempt at systematic research on marine
fisheries can be successfully undertaken, considerable knowledge
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of the food and conditions of life of the fishes must be acquired.
For this purpose, plankton, hydrographic and meteorological data: «

are being collected and a general study is being made of associated
animals and plants as opportunity offers.

Almost equally little is known concerning fresh-water fishes.
The habits, spawning seasons and early stages of about a dozen
tave been worked cut by Dr. Willy, Professor Naravuna Rao,
Mr. Panikkar and myself, independent of the department’s investi-
gations. I have noted on the breeding habits of an important
fresh-water cat-fish and hilsa which remain to be published.
Beyound this, little or nothing is known regarding the majority,
of fresh-water food-fish and investigation regarding them is an
immediate necessity for the development of owr inland fisheries.
Gourami, Tench, Furopean carp, indigenous labeos and barbels
(lucluding mahseer) and fresh-water mullels are the species that
concern us immediately in our stocking and breeding and should
be taken up first for study. i

There has been little or no opportunity in the past to study
scientifically the value of the fish and fisheries of our backwaters.
Etroplus is the only fish that has been extensively employed in
stocking fresh-water tanks. Mr. Whitehouse for tweo vears (1919-—
21) carried out studies on the growth of mullets in a lagoon,
near Tuticorin. I have proposed a fish farm at Surla (Ganjam
district) for comtinuing these studies. The hackwater species that
are economically the most important and  demanid immediate
attention are—

(1) Mullets (Muyil spp) several species.
. () Cock up (Bengali begti: Lates calcarifer) growing up to
3 feet and.more in length. Tt is one of the lurgest eastern sea
perches which frequents backwaters, agreeing therefore in habits
with its Kuropean relative the Bass (Labra lupus) largely
cultivated in Ttaly and France. °

| (3} The Il{(}i;mn.sn]mnn (Polynenmas tetradactylus and P. sp.)
also grow o a big size, suy, even 6 feet ; a very highly esteemed
fish for table. ¥y
' (4) The milk Sish (Chanos chanosy and the alljed species
Elops indicus and M egalops cyprionotdes, a1l of which aliain a
large yze are esteemed food-fish.  The first of these has been
(]s:,xt';nmve%y\{(:\;lt1vz\ted for centuries in Java and the third in the
‘ederated Malay States and all the three would appear t i
R . < ¢ o b 1 1
suitable for cultural treatment. P © highly
(5) Sea breams (Chrysophyrys berda and C. datnia),
(6) The Indian ““ Whiting” (Sillago).
(7) Scatophayus  argus.—This iy a

good fish fn 1
] ) g requenting
backwaters. It tastes very like pomfrets. . °
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(8) Soles (Cynoglossus sp. and the Plaice-like Pseudorhombus

v oearsius and Pseltodes erumel) ; these ave esteemed as great delica-

cies and the last is a shoaling fish of great economic importance
m estuaries.

132. There is at present ne adequate equipment or qualified
staff for prosecution of systematic research. The available appara-
tus and lahoratories were utilized to the best advintage for
conducting the researches so far done. Till recently, the West
{1l Research Station was the only laboratory amd ill-equipped
with apparatus, books and staff. The only other facilities are—
(1) a small room in the Madras Aquarium for chemical work where
I have heen conducting experiments in preservation of fish by
sodium hypochlorite and the analysis of samples of sea water
collected by the trawler in her research cruises ; (2) since January .
the Krusadai Station has been equipped with a few wall cases
and appavaius for the proposed research on pearl an+ chank ;
(3) the fish farms afford facilities for experiments in inland
pisciculture ; (4) the hatchery at Lower Anicut now transferred to
Bezwada has a battery of hatching jars for treating hilsa eggs.

Besides the two graudates in zoology, one a local M.A., there
is no whole-time officer to conduct systematic research. The two
graduates have neither the qualifications nor the capacity to conduct
research independently. The Director has had continuvously to
supervise every detail and even write out reports for them. Being
burdened with other administrative work, the research work turned
out is extremely meagre and desultory and calls for considerable
reorganization and reform. In view of the fact that there has
been no definite policy in regard to research, except perhaps on
technological Iines at Tanur and Chaliyam, the Government called
for a ten years programme of research. This was submitted and
was approved in November 1926,

133. There has been a marked absence of sardine shoals
during the Mst four years. The mackerel was available in fair
quantities. The season that has just closed was a bumper year
for mackerel and record catches of the fish were made. As to
places where they disappeared—vide paragraph 25 of Anuual
Report for 1923-24, paragraph 17 of the Annual Report for
1924-25, paragraph 11 of the Annual Report for 1925-26. If
more detailed information is required, it could be called for from
the fish-curing yards.

134. Yes,

135 & 136. Vide answer to question 133. The phenomena
however is a normal one. Similar disappearance of sardine and
mackerel shoals for years have been known in the past. Such
fluctuations are common to all shoaling fish throughout the world.

137 & 138. Some preliminary observations were made on the
oil sardines relating to their age, food, spawning and seasonal
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nmigration and occasional widespread mortality. These investiga-
tions were resumed in 192122, The information guthered velutes
only to sewsous of 1908 and 1922 and hence is wholly inadequate
for basing any weighty conclusions. The results arrived at are
also admittedly tentative and require observations extending over
a sertes of years before anvihine like sound inf : :
drawn. Cm}'tuin Lines of fnve%t?n*zl?isn: l(ln]l( 1111:2'(13(1:1“1;(1/61;\(7)“1(}1 be
\ : stig s e heen
gfn'med on till wow and the results are awaiting publication.
Though substantial progress has been made
the bulk of the work still remains to be
grounds, collecting and studying epoy
fracing the shoals where they live in the

e as in the case of sardine
done in locating breeding
- early stages and in
inshore waters.

Rk 3 113
139. Besides sardine and mackerel there are many kinds of
food-fishes which yield valuable fisheries -

ractic thi 1
known regarding them. Kven the spe(‘ie’s phavfewf:(l)lty l)tzghlgtieif
mined. The department will have to take these up according to
1'.hen'.1'-elutive mportance as time and opportunity offers "The
fisheries mentioned below also require investigation :— h

Shell fish fisheries—(1) Pearl oyster.—The essential problem
of the irreaular periodicity of Indian pearl fisheries as opII))med to
the annual pearl fishery in the Red Sea, Persian Gult an(i else-
where has not yet been solved. Much less have remedies bée;l
Suggested or tried. The Gavernment this vear saneﬁone(i some
prolnmn:n‘y. research on pearl oyster at Krusadag Island. Prelimi-
nary experiments in keeping stock oysters alive in .Wire cages
have heen successful. Young pearl oysters have also been found
m the shallow waters around the istand.  Both augur well for the
future success of work at the station for the pearl Ooystel’s

The Krusadai Station will carry out studies in the habits, food

environment, spawning and early stages of pearl oyster andq

cultural work. Concurrently with experiments on live oysters ((;
their fzull{'ure, I proposed to Government that the tmw%e;f s‘hoa\]iil
mvestigate deeper banks with dredges to locate, if poqsible‘ e;rl
cyster heds i there he any beyond the 10-fathom line. Dixiir?n' a

practised is limited to 10 or 11 fathoms but the pearl. oyster Ee((a?
not necessarily he confined to that depth. Tt is quite pozéii)le th (t
their range extends to greater depths and that only in e;toe tiérial
years of :11_)undance, their spat spread to hanks within 1(} falzhoniq

It 50, the irregular periodicity of pearl fisheries could be explair esi
by the fact that the mother-beds lie in depths beyond 10 flz)ztholm(s

w}m'h have never heen reached by the local diver. The Govern-
ment sanetioned the scheme in March 1928

. . .
The dredging operations are in progress
‘ gress.
to continue the work next year also as the

Arge and wnexpected difficnlties have
work,

It may be necessary
area to be covered is
also been encountered in the
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The next important shell fish is the chank which is the sub-

« ject of an important fishery in six southern districts. Some initial

work on the anatomy, spawning, etc., of the chank has already
been done by Mr. Hornell. The chief food of the chank, its
seasonal migration if any, its age and its rate of growth are
important for determining whether the chank beds are subject
to depletion or are capable of further exploitation and whether the
chank is susceptible to artificial culture for augmenting natural
stock. All of this remain yet to be investigated at Krusadai
Island.

 (2) Edible oyster.—Next in importance is the edible oyster,
Ostrea madrasensis, found everywhere in estuaries and backwaters,
but, in large beds of economic importance, only in a few places
like Pulicat, Sonapur, etc. Though shell fish is discarded by caste
Hindus and Muhammadans, they are of value not only as sources
of food-supply to other classes, but also as commercial products
for an extensive export trade. Tinned oysters are considered
delicacies and dessicated oysters are esteemed in Malaya and in
China. The cultivation of oysters at Pulicat was suggested in
1907. A certain anmount of preliminary investigation on the spawn-
ing, age and growth of the oyster was done in that year, but no
culture was attempted. The research was taken up last year as an
oyster famine occurred at Pulicat, partly due to destruction of the
beds by a shell pit contractor and partly to adverse weather
conditions. The eggs, early stages and conditions of salinity for
breeding have been investigated by my Personal Assistant.
Thotrough or systematic work could not be done for want of time.
This will constitute one of the first items of work for the Fisheries
Biologist when appointed. A scheme to investigate possibilities
of oyster trade with Calcutta by conserving the extensive oyster
beds at Somapur in the Ganjam district has been pending with
Government for the last two years. There are numerous other
molluscs of feod value and economic importance for chunam burn-

ing ; chief among them are the sea mussel Mytilus, the arc shell

Arca and the clam Meretriz which enters into the dietary of the

ppoor classes everywhere. Studies of these will he taken up as time

and opportunity offers.

Cuttle fish and squids.—Fair numbers are caught and sold
in the market everywhere. Extensive fisheries for these exist in
Palk' Bay and the Gult of Mannar. Nothing is yet known

‘regarding them.

Praim and, shrimp fisheries.—Extensive and highly valu-
able, prawn fisheries exist all along the Coast both at sea and in

estuaries and backwaters. Practically no attention has been paid

to these. . The prawn fishery of the Collair lake has been partly

studied. Tt is worth some lakhs of rupees and lasts for a couple

of menths during South-West monsoon, These fisheries are subject
23
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to great fluctuations which require investigation. From the little
attention I have been able to devote to the Collair lake fishery, tha
prawns seem to congregate for breeding purposes and like the
hilsa they are captured and destroyed during this period. Whether

this is prejudicial to the fishery can be determined only by further
research.

Crab fisheries.—The most important edible crab of Madras
(Scylla serrata) occurs in sufficient numbers to provide a fishery
only in a few estuaries. There is a complaint that this crab is
dwindling in numbers in Pulicat lake through overfishing. The
fishery has never been scientifically studied and nothing is known
regarding the crab to enable measures to he concerted for its
protection. From a few of my personal observations, it appears
that the crab is admirably suited by its habits for intensive culti-
vation for the market. The other commercially important crabs

are 'Nep{wz'u.\', Charybdis and Thalamita. These in turn ‘will
require attention.

Turtle fisheries.—The sea turtles are abundant, at certain
seasons in the Taccadives and in the islands off the Gulf’of Mannar
Regular turtle fisheries exist in the Gulf of Mannar where the
common green turtle is captured and sold as food and the rarer
hawk.sblll, which vields the highly priced tortoise-shell, is netted
occasionally. Unlike the Singhalese fishermen of Ceylon, the turtle
fishermen of Pamban resort to the destructive meihod of killing
the hawksbill outright for the sake of its shell. The flesh is
poisonous and is consequently mever used. The leathery turtle
is also found on these islands and is captured almost exclusively
for its oil. The indusiry is crude, and unnecessarily destructive.
Tt is susceptible of great improvement, but before practical Steps
for reform are undertaken, biological studies on the habits, food,
growth, etc., of these turtles are essential.

140. No.

141. My recommendations are embodied in answer %o
question 5.

142. There has been no definite policy and programme of
research.

143. Yes. Please refer fo answer to questions.2, 3 and 4.

144 & 145. The essential problem in the development of deep
sea fishing is the defermination of the type of net or other method
suited to Indian conditions. We are yet to test the suitabilify of
seine netj the trawl, the full-sized modern drift net, the American
purse net, the long line and all available methods of exploitation.
The question of the 100-fathom line is one which concerns trawling
primarily and possibly the Danish seine net. There is no such
limit known for drift netting or long lining. The Ratnagiri
boats of the Bombay Coast have heen known %o go beyond the
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100-fathom line fishing with the small-sized drift nets and hooks.

/The question whether we should exceed the 100-fathom line will

only arise after we have tested all known methods of fishing and
decided on those best adapted to Indian conditions.

146. Certainly. "This has been one of the fundamental aims
of the department from its inception.

147. A definite programme showing the research to be under-
taken during the next ten years has been drawn up. The research
staff and equipment necessary for the purpose is detailed partly in
that programme and fully in answer to question 5 above.

149. Vide my answer to questions 2, 3 and 4.
150 & 151. Vide answer to questions 27 and 28.
152. Vide answer to question 149.

153. (a) Please see reply to question 149.

(b) She has just completed eight weeks of dredgiflg with
a view to discover pearl oysters within a depth beyond ten fathoms.
T'he work is incomplete and is expected to be continued next year.

{¢) The trawler has not sc far done any research work

\7) . a8 nop se 1ar do
connected with chank fisheries. This will be donme when the
rvesearch on chanks proposed at Krusadai is conducted.

154. Vide research programme referred to in answer to
question 147, P .

e AW

155. The urgency of the line of research depeuds on the
importance of the fisheries coucerned. The most urgeut lines are
perhaps exploration of deep sea fishing grounds and sardine,
mackerel and pearl fishery research. It must, however, be clearly
understood that no specific research is feasible exclusively by
itself ; a grest deal of general research on fauna, plankton, currents,
salinity, etc., is required for the elucidation of problems connected
with the above items of research. The trawler should continuously
make observations and collect samples for analysis and study while
engaged in deep sea fishing or in sardive, mackerel or any other
fishery research. '

A—LESEARCH ON INLAND Fisnenivs.
156. Vide answer 1o question 75.

157. No. If any of these are to be dropped, it should be
only for want of funds. The development of inland fisheries is an.
integral part of the Fisheries Department, especially as ice is costly
and sea-fish cannot reach the interior districts except at hight cost.
The bulk of the population are far tremoved from the sea and the

R~
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reach of fresh sea-fish. The most important fresh food-fishes are.
under investigation and I cannot think of any other line of research,
of greater importance.

158. Beyond the Assistant Inspectors and Sub-Assistant
Iuspectors in charge of the farms, there is no ome at present in
the inland section engaged in research work.

159. I would propose a headquarter laboratory and a qualified
Assistant Biologist to engage on research on fresh-water fisheries,
vide my answer to question 5.

B—Trcunonocicsr RESEARCH.

160. Both are equally important. Under existing conditions
of the industry in India, technological research assumes greater
importance than in advanced countries where initiative, capital and
enterprise are available from the public. 'While it is unnecessary,
for instance in England, for its Department of Fisheries to under-
take fishing experiments or the manufacture of cured fish, oil,
guano and the like, every branch of the industry from capture to
marketing had to be investigated and pioneered in countries where
the industry was backward and are required to be developed. I
refer to the working of the Fisheries Department in Japan and
Lreland and more recently in Canada, South Africa and Australia.
In all countries biological research is of supreme 1lmportance aud
devolves almost entirely on a Stute Department of Fisheries.

161. There has been a concentration on administrative and
revehue earning sections of the department to the utter neglect of
the research side; barring four Research Assistants there is
practically no research staff.

162. Vide answer to question 5.

163. Vide answer to question 14,

164. Vide answer to question 16:

165. The fishermen have no method at present of lkeeping
fish fresh for any length of time. Their cruising distance and
duration of voyage are therefore short. Larger boats with equip-
ment for preservation of fish fresh alive in live cars or wells or by
preservatives, such as ice, ete., will be necessary when larger
catches further afield are coutemplated. In Bengal, fishermen
employ large bamboo cages in which they keep live fish. The
provision of special carriers or boats for delivering catches at shore
will also be necessary when fishing on a large scale. At'T ellicherry
and Calicut, there are such boats which are called XKojodams, but
being only cances they are not very serviceable,
fish are now thrown at the bottom of the boat withou
1o shelter it from the sun or keep it from taint. Behe

The captured
t any attempt
ading, gutting

ist

and cleaning of fish from blood, little addition of salt or rice will
. all contribute towards more hygienic and better quality of fish for
the market.

166. (¢) No research on oil-content has been done. An
estimate, however, of the guantity of oil in sardines in various
years is made at Tanur. This analysis shows that sardines vary
enormously in their oil-contents from about 4 to 16 per cent.

(6) In the manufacture of oil, boiling and pressing have
been introduced in the place of the old method of rotting. Refine-
ment of oil consists of—

(1) Clarification (Removal of stearine).

(2) Filtration, - )

(3) Dehydration (Removal of water).

(4) Neutralisation (Removal of high acidity).
(9) Deodorisation (Removal of odour).

(6) Discolorisation (Removal of colour).

The complete refinement of fish-oil has not yet been accomplished.
P y p

The skimmed sardine oil has been sold as a substitute for cod-
liver oil, but an analysis made by Professor Drummond and
Professor Hjort of Kristiania shows that the oil has no vitamin A.
The former suggests that the method of preparation is possibly
causing this defect. The latter however states that vitamin A is
naturally absent in the oil and there is the possibility of vitamin

D being present. Further report on the oil from Professor Hjort
is expected.

(¢) The chief problem engaging the attention of the
station with regard to the manufacture of fish meal is the unduly
bigh percentage of fat in the meal. Fish meal from podimeen has
a low oil content, viz., 4 per cent, and was sold at 4 annas a pound ;
but sardine fish weal which has a greater percentage of o1l could
be sold only for As. 1-6 a pound. New methods for the reduction
of the oil content are under trial. The failure of the sardine seasol
has necessarily handicapped experiments and research.

(d) Good fish-guano has been manufactured and the
process has been taught to manufacturers ou the coast,

(e) Hygienic methods of curing fish were the first that
were tried in Tanur Station. These have now been introduced in
the fish-curing yards. The defects from which cured fish suffer
are—(1) ““Pink eye,” a type of mould, (%) “Rusting,” a red
discoloration after long storage due to a chemical change in the
fat of the fish and (3) in the case of semi-dried prawns, a special
product of the station, the formation after a time of a ‘white
excrescence. During the last three years, the Tanur Station has
been specially investigating these problems. Harmless ingredients
(turmeric, mustard, etc.) in imperceptible proportions of about 1
in 20 of salt have been noted as excellent preventives. More
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recently, pickling mackerel in brine in closed barrels free from

light and air has prevented pink eye and rusting completely for . .

months on, and though an absolute remedy has not yet been
discovered the fish were subsequently dried for sale as salt fish
according to demand and fetched excellent prices. The occurrence
of salt excrescence was found to be connected with the length of
time for which the prawns were cooked. By limiting the cocking
to an absolute minimum, the defect was found not to appear for a
considerable time. Amnother remarkabie preservative, sodium
hypochlorite which is absolutely innocuous and turns into common
salt on application to fish, still remains to be tried. Only a few
preliminary experiments have so far been done with it.

(f) The possibility of canning -sardines and other local
fish in a variety of ways has been proved and canned goods of
"good quality has been placed on the market. There are, however,
many problems incidental to canning in the tropics which require
to be investigated. Some of the recent researches at the Cannery
were-—

(1) A comprehensive range of samples, from the packs
of 1919—20 which was the oldest stock available and of subsequent
years up to 1925-24 was scrutinized and tested. The oldest stock
were found to stand all the kuown tests. The contents had a good
taste except a faint smell of tin. This showed that the Chaliyam
tins stored under tropical conditions can remain sound for at least
five years. Select tins were examined chemically for dissolved tin
by the Chemical Examiner to Government and bis report showed
that the amount of tin dissolved increased, as was expected with
the age of the tin and that in the oidest tin analysed, the percen-
tage of dissolved tin was not more than 0-02 per cent, a perfectly
safe anq harmless trace. In the history of the trade, no thoroughlj
authenticated case of tin poisoning resulting from canned foods is
ava'ilablt'a. This is because the dissolved tin has been shown by
various investigators to be so firmly absorbed in an ingoluble form
1n the solid parts of the food as not to act poisonously. It is known
that the minimum quantity of dissolved tin that may pfove harm-
ful is two grains to the pound, i.e., 0-035 per cent which is 76 per
cent above the guantity (0-02 per cent) found in our oldest stock
o_f tins. The process of detinning 1n tin fish was found to be 14-7
txmes‘ as rapid in India (tropics) as in America (temperate zone).
Judging from the rate of solution of tin in India, canned sardines
wou}d appear to be safe up to a maximum period of seven years in
India, after which time they are apt to contain a sufficiently high
percentage of dissolved tin, which may prove injurious to health.

~ (R) The problem of preventing rust in tins stored at
a minimum of cost has been solved.
. . (3) An important defect in Malabar
ones, has been traced to the age of the fish ; if young fish are
canned, the defect will be greatly reduced, young

sardine, viz., hard
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(9) No chemical except salt is employed in commercial

- curing in the Presidency. In the early experiments by the

Department at Ennur and Tanur, Sir F. A. Nicholson experi-
mented with a large number of preservatives such as Boric acid
and the like. Recently in 1923, sodium benzoate was tried and
proved useful. But at no time were these re-agents employed in
actually curing fish for the market. Since the publication of the
report by the British Department Committee on preservatives and
colouring matter, further experiments have been made and the
employment of chemical re-agents as preservatives has been
discarded. There is, however, one chemical re-agent, electrolvtic
sodium hypochlorite, which is absolutely innocuous, while highly
antiseptic in property as it is converted into common salt when it
reacts on organic matter. A few experiments by Sir F. A. Nichol,
son at Ennur were successful. A small modern plant for the
manufacture of this chemical has been purchased and experiments
are now in progress. Sodium hypochlorite can keep fish from taint
more or less in a fresh condition for some 48 hours even in the
tropics, which will enable fresh fish being landed in a fresh condi-
tion and transported to the interior markets much farther than
those within a radius of 20 miles. Tf all that is expected of this
chemical is realized, the benefit that this method would confer on
the fresh fish trade of this Presidency will be incalculable.

Some initial experiments in refrigeration conducted by the
department in 1912-13 with ice and subsequently with a small
ammonia brine-freezing plant, according to the Henderson method
in 1915-16 at the Chaliyam Cannery, proved that the method
could be adopted with success technically. Turther experiment in
that direction was stopped after”the machine became unserviceable

- and Government have since been unable to provide funds for

restarting the experiment.

[ ]
C—AqQuarIUM.

167. Yes. Properly equipped aquaria are absolutely essential
for conducting research in marine biological stations and invari-
ably form an integral part of such institutions wherever they have

~ been established. The casual analysis of the problems relating to

the living organism in its environment calls for exact knowledge
of not only the studies, efc., of the animal concerned, but of the
environing factors, such as heat, pressure, salinity, nature of food,
ete., and the influence of each of these on the living animal could
only be experimentally studied in aquarium. The well-known
Marine Biological Stations at Plymouth, Port Erin, Hill Port,
Naples. Heligoland, Morocco, to mention only a few out of nearly
100 biological stations in Europe, have public aquaria attached fo
them. This is becatse mno study of living animals is possihle
without a properly equipped aquarinm. ' ’ ' :
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168. Yes. An aquarium will disclose the wonders of colour
and form characteristic of the fauna and flora of the tropical
Indian seas and will reveal a new world of life of never-failing

interest and pleasure to the general public, both young and old
alike.

169. Yes. The aquarium may be advantageously enlarged
and the research side of the aquarium should be developed. The
laboratory should be enlarged and fully equipped.

170. Yes. For the present, one at Rameswaram and another
at Vizagapatam should be established.

SECTION XITI.—TRANSPORT.

Mr. J. L. P. Roche Victoria stated that the paths leading to
most of the fishing villages on the Fast Coast were mostly sandy
on which even bullock carts were unable to pass. He said there
should be good means of communication for the improvement of
the industry and that otherwise the cost of sending fish to inland
markets would be prohibitive. e further suggested that Govern-
ment should lay a good road from the Tuticorin Municipal limits

to the pearl-fisheries camp—a distance of about three-fourths of
a mile.

Rao Bahadur J. A. Fernandez stated that transport facilities

were poor in this country. He had no doubt that more fish could
reach the interior if there were good roads,

Mr. 8. T. Moses stated that as fish was likely to taint quickly,
speedy transport was necessary from fishing grounds to the markets.

In his opinion fast vessels, good roads, quick conveyances, were
the chief requirements. ‘

Rao Bahadur Govindan wanted that the local bedies should
construct metalled roads and foot-paths in fishing villages where
there were no roads or even foot-paths. He stated that this was
one of the most important items of work undertaken by the Trish
Congested District Board in their efforts to improve the fishing
industry. TIn his opinion, provision of special vehicles to be made
on the railways in which fish could be carried with minimum
amount of exposure would also help the trade.

Mr: M. Viswanath said that arrangements must be made with
the railway to transport fresh fish for immediate consumption at
least at a much cheaper rate than the existing rates,

Mr. Othenan stated that much difficulty and inconvenience are
experienced by the fishermen in carrying their catches to the
railway station for export. He wanted that thig difficulty and the
objection of the customs aunthorities to ship the produce direct from
the factory should be removed, i :
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In reply to questions 171 § 172, Dr. B. Sundara Raj stated as

* Sfollows .—

171 & 172. The trade organization is so poor that there are
no facilities for collection or speedy landing of fish and for its
transport to interior markets except at a few important railway
stations.

The development of motor bus traffic has, to a large extent,
removed one of the difficulties.

The railways may be approached for concessional rates for
cured fish, guano and other fish products. At present, only fresh
fish is booked at half parcel rates. Again, the difficulties in
securing steamer freights for fish and fish products are even greater
than in the case of railways. Shipping firms have vested interests
and flatly refuse to ship fish-oil or fish-manure except what they
themselves purchase and transport. This has crippled the trade in
these commodities to the detriment of the small-scale manufacturers
and factory owners.

SECTION XIV.—SOCIO-ECONOMIC WORK.

Diwan Bahadur Arogyaswami Mudaliyar stated that something
had been done by the department in the matter of co-operation.
A certain number of Co-operative Societies had been started but
the majority of them were mere loan societies and the borrowed
amount had got to be returned within a few years. He suggested

that loans on long terms repayable in twenty years should be
advanced.

Mr. Gopala Menon stated that the Co-operative work thus far
conducted was very limited and almost confined to afford credit
facilities. Ihe suggested that modification or development should
be in the way of conducting societies for purchase and sale. He
stated that no attempts had hitherto been made to organize
societies for catching fish and for sale of fish caught and suggested
that it was in this line that the combined attention of the

Co-operative and Fisheries Departments and non-official workers
was needed.

As for education, he said that the Fisheries Department had
done something. He wanted that the curriculum for the fishery
school ought to be written in a way that would interest the fisher-
boys. If the work of the Fisheries Department is to be expanded,
he would not object to co-operation and education being transferred
to the Minister in charge of these subjects, but that he would insist
at least on the Fisheries Department being allowed to inspect the
institutions and see if the work was being conducted satisfactorily
and the interests of the fisher-folk looked after,

24
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Dr. Natesa Mudaliyar admitted that more co-operative societies
for fishermen should be formed and money advanced to them for
purchase of boats, etc. ; side by side he advocated sale societies,
and suggested the appointment of a special staff under the control
of the Iisheries Departinent to supervise these societies.

Mr. J. L. P. Roche Victoria was of opinien that, in all the
Coastal districts, district officers should he appointed to see to the
spread of education among fishermen and generally to look after
the interests of fishermen. He considered that benefits were likely
to accrue, if co-operative societies were managed by the Fisheries
Department itself. He wanted that the fishermen co-operative
societies already started or yet to be started should be placed
directly under the control of the Fisheries Department because the
Co-operative Department has got so much other work to do that
it will not be able to give the necessary attention for this special

work. e was of opinion that a co-operative society for sales
would ameliorate their condition. )

A modified system of education, he stated, is required for the

ﬁs;.herxx}erx community and that it should be controlled by the
Fisheries Department. /

He wanted that the system of opening separate schools for the

ﬁ‘sheI-l)oys on the West Coast should be extended to the Iast
Joast. -

Mr. M. C. Govindan stated that the fishery schools started by
the department had done some good to the community and that
the line chalked out by the department for improving the condition
of the fishermen was quite suited to their wants. Hebwas ofl opinion

that the special department would :
ld care more f
than the Education Department. re for the fishermen

Rao Bahadur J. A. Fernandez sucoested
T f sted th
a fishery officer of the gr ggeste at there should be

ade of Inspector of Fisheries to supervise
gn}d promo‘c(;I thrift and co-operation and education amogg the
shermen. He was of opinion that the i -
ohernen. 1T p 1e modified system of educa

-children should be direct y
Pisheries Dewmtanent e directed and controlled by the

Rev. A. ‘T. Coldman stated that fisher-children should‘have
some education up to a point, but that he did not think higher
eduez}tmn was necessary. He said that Fisheries Schools were
m'eetm.g a real need. He thought that a department like the
Fisheries was the best one to look after the economic welfare of the

fishermen and that it should und i
] § ertake k d
contribute towards the welfare- e ok this sort or shou

]:[e. suggested that the Fisherieg
rative society
at Calicut,

work that he was carrying out.

for i . Depal‘.tment should run a co-ope-
or improving the economic condition of the fshermen
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Mr. §. T. Moses stated that a modified system of education as
devised by the Fisheries Department and recently perfected by the
present Director for fisher-children was required and that it should
be directed and controlled by the Fisheries Department. He was
of opinion that the fishery industry had developed sufficiently to
require technological instruction and training of apprentices in
the several branches of the industry and suggested that the
establishment of a technological institute to do this work was
necessary and that it might be combined with advantage with the
existing Teachers Training Institute at Calicut.

Mr. Soma Marakala wanted that, in order that the department
might win the love and confidence of the fisher-folk, it miust make
it a policy to recruit its servants, teachers and officers, as much
as ‘possible, from the fisher-folk only. .

Mr. M. P. Krishnan wanted moré of credit societies for
advancing money to fishermen for the purchase of boats and nets.
He considered that there should further be a co-operative organiza-
tion for the purchase and disposal of fish and its products. He
thought a wmodified system of education was required for the
fishermen community and suggested that vocational education
should be given prominence.

Mr, R. Suryanarayana Rao stated that, if co-operative societies
were to be really helpful to fishermen, the Government should
some forward to advance loans to societies on easy terms. He
suggested the grant of further loans on the same lines as they did
5o the two societies (at Blangad and Palapatti) for the clearance
»f prior debts of members, for maintenance during the non-fishing
season and for the purchase of nels and boats.

He wanted that the policy of the department should be to raise
s many Lower Elementary Schools as possible into Higher Ele-
nentary Schools where more about fisheries could be taught .as
rocational edycation and practical work also could be done by
e pupils. He wanted that the department should not grudge to
\ppoint more teachers, even one for each class, without proceeding
yn the basis of one teacher for forty boys. He urged the need
‘or creating a socio-economic section in the Fisheries Department.

Mr. J. A. Saldanha wanted that the schools should be under
Le Fisheries Department. e stated that as long as India was
;aste-ridden, education of the fishermen, as a caste, was essential.
Je was of opinion that the schools should be along the coast and
10t in the interior and that the boys should be trained from the
rery beginning in fishing.

Rao Bahadur Govindan stated that people should have more
raining in the management of credit societies, before undertaking
won-credit work. He suggested that the statutory control of these
ocieties should be in the hands of the Co-operative Department
nd they should be held responsible for the proper working of
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thesg sqcietieb while the fishery officers, such of them as take a
special interest in the welfare of the fisher-folk, might be appointed
as honm:ary visitors of these societies. He considered it to be a
great mistake to grant bounties, but suggested the grant of loans
on easier terms to societies that had been working satisfactorily.
He was of opinion, that the work of the Fisheries Department with
Co-operative Societies should be extended to the Kast Coast as
that coast being more backward required greater attention being
paid to it. Since the improvement of the condition of the fishermen
by the organization of Co-operative Societies, schools and other
social welfare work required experienced and patient workers whom
the Fisheries Department does not at present possess, he said that
1t would be necessary to urge on the Labour Department to take
up the work. So far as the elementary education was coneerned
Mr._ Govindan said there was no need for any modifications in the’s
ordinary subjects except in Manual traininé‘ and Object lessons
It was desirable to introduce such subjects as would enable them
to make'a use of the knowledg
3: (llqe(;lllrabtlhty ﬁ)f Fr}ansfermng the' management of the schools to

cation Department. e wanted that schools for elemen-

tary education should be opened in the fishine villaces of
Coast without the least delay. 8 vTuges of the Hast

As a separate fisheries training school was
for \‘n‘funt of properly qualified teachers to train the pupil teachers
in Fisheries knowledge, Mr. Govindan stated that it was necessarl
to put the_ selected pupils drawn from the fishermen communitie{
n the ordinary normal training schools and after they passed 011t”
place them under the officers of the Fisheries Departm}an‘t so that

the; ]nlﬂht see an l llll(l €

D [¢ stanc 1.1 ari f “()lk carrie [
el t n l 1€ var ous blall(zhes 0

on bv “]e (lepd’llnlelll. (

out of the question

1 Mr. Annayya stated that a modified sy
ducing m.dustnal education suited to the
n his opinion, more useful.

stem of education intro-
ir professibn would be,

1\.11'.. M. Giriappa stated that there were 6 non-
credit fishermen societies. He said th
supervision, the non-credit thrift
He was of opinion that there

' credit and 57
at, owing to lack of intensive
socleties are in a bad condition.

) should :
pie of the savings of t} o ney to see that every
g gs of the fishermen was snatched av vay from them

during summer and th; I o &
stock rice and othe;[h?liifllrlfs daglillm'leeilmt};ather the Some.t 168 sh.ould
especially. e thereforeb ) sell them cheap during winter
instead of union societies ﬁeconnnended Government societies
on loans to sdcieties frm{x.’f.i tz Zlng'{;*e?ted the reduction Of interest
of any society of the type of? T f per cent. 1le was not in favour
any att . . yp ural societies and strongly deprecated
Yy attempt to give loans on cash, because as a class the fishermen

Were sure to fritter away money. He stated that, in the case of

e in their profession. He suggested -
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one or two societies, the Iisheries Department did take interest
and the societies did improve. He was therefore hopeful that the
Fisheries Department could improve these societies.

He felt that there was considerable difference between teaching
at home by parents and teaching at schools. He considered the
fisheries bias to be of primary importance to fishermen. He wanted
that teachers should be trained and after that, they should go and
disseminate their knowledge in the fisher villages. If these
teackers are trained in the ordinary schools, he stated they would
not have the same sympathy towards the fisher-folk.

Mr. Othenan wanted that the socio-economic work should be
directed towards the improvement of the health, wealth and educa-
tion of the people. He suggested that co-operative societies should
redeem the existing debts of the fishermen and enforce payment,
of the loans during heavy catches. IHe stated thal the co-operative
societies started in some of the fish-curing yards were doing
valuable service. He was of opinion that the appointment of a
few honorary socio-economic workers of the fishermen caste will
greatly improve the socio-economic condition of the fishermen. He
said that, with the opening of fishery elementary schools in fishing
villages and the fishermen coming in contact with educated officers
of the T'isheries Department, an awakening for education was
visible among fishermen and that the elementary schools opened by
the Fisheries Department were helping the spread of elementary
education a good deal. He suggested that, before the shipments
of guano are made, the Government should see that the samples
are examined by experts to safeguard against adulteration and
also make other arrangements to protect the industry.

Mr. E. Raman Menon attributed the decline in the working of
the fishernen co-operative societies to lack of intense aud efficient
supervision. He strongly recommended that a large number of
local supervising unions should be organized among the fishermen
societies. #le advocated the appointment of a separate officer for
the socio-economic work, as the present system of Iisheries
Inspectors supervising the work of the fish-curing yards and
co-operative societies had not heen found satisfactory. He said
that he was convinced that the credit type of society was the best
for the vast majority of the fishing population. He wanted that
the activities of the Fisheries and Co-operative Departments with
reference to fishermen societies should be more clearly defined.
He suggested that the annual audit might remain with the
Co-operative officials but that the organization and supervision
might be done by the socio-economic officials of the Fisheries
Department, working chiefly through the non-officials, paid as well
as honorary. He advocated the grant of loans to producers’
societies of fishermen hy Government; but, if the Government
had any apprehensions that the risks would be too great, he
suggested that the local unions might be organized not merely as



160

supervising unions, but also as what was kuown as guaranteeing

unions. He was of opinion that the Labour Department could not .

be in much intimate touch with fishermen as the Fisheries Depart-
ment would necessarily be. The Co-operative Societies and Schools
he considered would be the chief means of popularising the resulis
of the technological researches made by the department and that
if the societies and schools are under the control of the Labour
Department, opportunities for such industrial improvement will
be altogether lost.

He was of opinion that the (specialised fisheries) schools should
be directed and controlled by the Fisheries Department. He
strongly urged that the elementary schools which are now run by
taluk boards or municipalities in rural or uwrban areas occupied by
fishermen should be handed over to the Iisheries Department.

Mr, Karunakara Menon said that he could, with the help of
Luspectors, afford the necessary time to supervise the societies in
addition to his present duties. e said he would disaftiliate fisher-
men co-operative societies from local unions altogether, and have
them audited by the Co-operative Departient as usual, but arrange
for all other supervision and control by the Visheries Department.
The ordinary fisherman is distinctly conservative and there is some
difficulty in persuading him to adopt new methods and therefore
Le stated that, if the fisheries schools were under the Fisheries
Department, their influence over the boys was likely to help them
1n persuading these boys as they grew older to try new methods.

Rao Bahadur Cruz Fernander stated that the Wisheries Depart-
went had hitherfo continued its activities to the West Coast alone
and had been successtul in establishing a good number of societies
with the help of the Co-operative Department in spite of the
couservatism and suspicion of the fisher-folk. e complained that
the Fast Coast had heen completely ignored. He wanted a special
section of the Co-operative Department to be created to promote
and organize co-operative movement among the fisher-folk in the
East and West Coasts. He was of opinion that the education of
fisher-children »should be directed and controlled by the Educction
Department. e made the following 1'ecommen('1ati01‘1sf—-— i

(1) Practical training should be given in net-makin
(2) Fishermen should be employed as teachers. &

<
(%) Each'S(:h()ol.lxla}' be provided with a fishing boat and
gear for practical training,

In el destinng e 179 - ) ,
follow'; )-_/1 y lo questions 1735 14 195, Dr. B. Sundara Raj staled as

A—Co-opERATION,
_ 173. Cojopemtion ~—Probably there is no community or class
in Indla. which needs more hut appreciates less the benefits of
co-operation, than the fishing classes of the Presidency. Their
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deplorable economic condition has been described in a previous

* paragraph. Though a large community, they do not thrive as

well as they might, because the profits of the calling are uncertain,
and occasionally it so happens that catches are very meagre for two
or three years in succession. A good fishing season lasts for about
nine months in a year, and no fishing is carried on during the
monsoons. The profits made in a good season would certainly be
sufficient to carry the fisherman and his family over the non-fishing
months, but, by a long-standing habit, probably confirmed in the
course of 2,000 years or more, the fishermen do not save. During
the fishing months, they spend all that they earn; and for the
remaining months they are content to borrow from the middlemen
who, of course, appropriate, in lieu of principal and interest, the
lion’s share of the next season’s catch. The result is that thes
fishermen, in the course of a very few years, have to surrender
their boats and nets to the middlemen whose servants they then
become, . '

For these and other reasons unusual difficulties are experienced
in the formation and working of co-operative societies among
fishermen. Very few of them possess any immovable property.
Their entire worldly belongings of any value consist, in most cases,
of their boats and nets (often not even this) and their physical
labour. As these are not recognized as assets on the security of
which banks could advance loans, the fishermen co-operative
societies have found it impossible to raise loans from the District
and Urban Banks for the formation of their initial working
capital. Until as recently as 1920, everyone of these societies had
to provide their own working capital by means of share capital
accumulated by monthly contribution from the members. To a
people naturally averse to thrifty and saving habits, the compul-
sory saving necessitated by this condition, has served as a deterrent
to their combining into co-operative organizations. Further, as
the fishernfn are out for fishing in the sea most of the day and
often till late at night, the ordinary officers of the co-operative
department and even the unofficial co-operative union, are unable
to get into touch with them for the conduct of co-operative work
among them, nor are they able, owing to the same reason, to
maintain effective supervision over societies already formed.
Officers of the co-operative department and union supervisors are
handicapped, because they have to travel far from their normal
field of work to inspect fishermen co-operative societies whose
members live on the sea-shore and who can he got only at very
inconvenient hours. The inspecting officers have to wait indefinitely
for fishermen who have gone to sea to come back, and when they
do come back they are so tired that they are seldom able to render
any help to the inspecting officers. Further, supervisors are gene-
rally of higher caste than fishermen and have no facility for staying
in a fishing village. Thus the inspecting agents of the Co-operative
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Department have neither the inclination nor facilities for working
’?he fishermen societies. Very little progress was therefore made
in co-operative work among fishermen till about the year 1914
when'the officers of the I'isheries Department at the instance of’
and in collaboration with, the Co-operative Department be ali
actively to interest themselves in the work, 8

There has been a steady increase in the number of special
societies for fishermen since then. At the end of June 192“? the
number of such societies totalled 80 for the Presidency. The ,WOI‘k
of keeping a society functioning, after it has been formed. has
been the hardest task of all. The fishermen are ever-ready to take
out loans ; but the loans are not repaid when due, and the instal-

-ments accumulate. Some societies have already become defunct
F or the reasons stated, the regular co-operative supervising an(i
Inspecting staff was unable to do anything to improve their condi-
tion. The Fishery Officers that were available in the years previous
to 1917, were so few in number that they could make but little
mpression on the work that had to he done. From 1917, however
when the F igheries Department took over a few of the i’ish-curin ’
yards, and with them the staff of those yards, the officers in char %
of these yards were utilized to help in the management of t]gae
societies and the collection of arrears; and things began to improve
From 1919 with the opening of fishery elementa?y schools, the
staff of these schools also helped in forming and supervisin fisher-
men co-operative societies. When in 1924, the rest of the gards in
the Presidency came under the control of the departme}:nt the
agency for carrying out such work was greatly strengthened, with
s;it:‘}\l.kmgly by;r;leﬁoﬁial results on the co-operative bwork :;rr:)lng

shermen. e fishery officers in ¢l
always present in the village, are justlifliepgfsoﬁeW}lllir(lcsrilrhf ar‘;
kl'm‘w when large catches are landed there and l;y whom ; fE:ﬂ)I"“7 i:})ie
?]glfv?}ll of ﬁgh has to be no_tiﬁed to the yard officers insta’mtly 80
ﬁSh, t’uf{? ;fl]ght '1}‘)6 in readiness to issue salt for curiné- before ,the
e -Td(. hese officers also know the catches made in the
ighbourhood as they have been assigned the duty of collecting

statistics of landing even be imi

istics of 1. e yond the limits of their vi

1'924_25,‘ I consultation with the Assistant sty oy e In
tive Societies, South Kanara,

; ‘ a system of grou i
tried and 13 societies were brou he oy oaors o

were found not to } ought under it. The group examiners
1ave sufficient influence to improve the condition

of the societi i
opeien f:tlﬁ?:(x'The (-,o-operqtlve society in the Ponnani taluk
appealed o 11;&10‘5 Co-opgrahve Bank for the organization of a
.  f * better supervision of fish : ive societi
Tt for th shermen co-operative societies.
(‘-()llepfe(:lfl f;l(l,il JE):‘,}I;II)III)eaI to the bank as the supervision funds
s m fis en co-operativ teti
collected | : e societies would n e
o elr)lf;trlct Co-operative Bank or a local union to " efn abla
)
imgr.ozls;)r. Tt was conceded that fishermen societies payn (’zrbe
! : 1 soc s can
d, unless there is more intensive supervision thano that

Registrar of Co-opera- -
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which a local or district co-operative union can afford. The only
solution was, therefore, to entrust the work of the supervision to
the Fisheries Department. The findings of the Committee on
(o-operation in Madras this year are also to the effect, that the
Visheries Department should be respousible for all fishermen
societies in districts where that department is sufficiently organized
to undertake that responsibility, and that the Special Inspectors
allotted for the societies should work under it. In districts where
this is not the case, the societies should continue under the Labour
Department, until the Fisheries Department, is in a position to
undertake their supervision. In recognition of the fact that
Tishery officers are in the hest position to supervise co-operative
work among fishermen, the Inspectors of Fisheries on the West
Coast have been invested with powers to inspect the books of the
societies. And recently the Assistant Director (Coast) has been
invested with powers under sections 17 (3), 33, 36 and 37 of the
Co-operative Societies Act and under rules viii-A and xiv of the
rules framed under section 43 of the Act. The reorganization of
the fish-curing yards now under the consideration of Government
would, if sanctioned, enable the department to exercise still closer
supervision over the work of fishermen co-operative societies,

Several societies have already heen rescued from a state of
collapse, and put on a satisfactory footing, by the exertions of the
Fishery officers. Some societies continue to exist solely owing fo
the encouragement and supervision given by these officers. The
slightest relaxation of departmental supervision has produced
neglect and mismanagement. On the other hand, some societies
have reached such a strong position as to have become independent
of further departmental help of any kind. There is still a great
deal to he done towards restoring the old societies and forming
new ones, which cannot be dealt with owing to the limited staff
of fishery officers available and the small amount of time that they
can spare fmom their more immediate duties.

Apart from the work of supervision and the staff for it, efforts
are necessary to wean the fishermen from the thraldom of middle-
men capitalists by granting loans on the securities of their boats
and nets. In 1926, at the instance of this department, the
Government started a new form of direct help to fishermen hy
giving two new societies, formed for the purpose, a loan of
Rs. 1,500 each to buy a set of fishing equipment, on the condition
that the working of these societies is closely supervised by the
Tisheries Department. This has helped to remove another out-
standing difficulty, viz., that of financing fishermen co-operative
societies which possess no assets recognized by the banks. The
security for the loan is the fishing boats and nets purchased with
the loan. The Government have allowed the societies in question
to repay the loan in small instalments from the profits made by
fishing conducted with these boats and nets. This is yet another
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- (about Rs. 5,62,500), N

194

“reason why the Fisheries Department should supervise co-operation
among fishermen. Already the societies have paid back 30 :per .

cent of the loan.

174. As explained the two difficulties are——(1) want of close

supervision which the officers of the Fisheries Department alone
seem capable of exercising ; either the Fisheries Department should
be so strengthened as to enable close supervision of the fishermen
society as proposed by the Committee on Co-operation or a staff of
special Inspectors allotted to these societies should be made to work

under the Iisheries Department; (2) the second difficulty is the

need for funds. Credit sqcieties do not seem to help the fishermen
from experience so far gathered. The only method is for Govern-
ment to advance speeial loans as they have done in the case of

two societies. If this is done, close supervision by the Fisheries

Department is necessary to see that these societies work,

174, Considerable benefit has accrued. Vide auswer to ques-
tion 173.

176, Vide answer to question 174,

177 (a) & (b) & 178, In 1923-24, {wo joint purchase and sale
societies of fish-curers aud oune wholesale saciety at Mangalore for
fish-oil and guane were organized. The societies for the joint
purchase and sale of fish have not been working satisfactorily,
But last year, one of those sacieties, the Thalayi fish-curers’ society
revived and did good work when the Sub-Inspector of the yard
began to interest himself in the working of the society. Another
society, the Cannanore Women curers’ society made a joint pur-
chase and sale of rice during a time of distress in 1925. Twe
societies for joint fishing were started in 1927 with the aid of
loans advanced by Government. Already within a year they have
paid back 30 per cent of the loan granted to them, due fo constant
supervision exercised by the officers of the Tisheries D{epartment.

179..1 consider that societies of these two types are the hest

for fishermen and more societies should he formed.

180. Yes. Advaunces, hauuties and subsidies are essential for
the promotion of co-operative effort among fishermen~—vide answer
to question 174. Even in the most advanced Western countries,

“finaneial assistance is given to fisheries, To cite a few examples—

In 1889, in Norway to assist fishermen to purchase baats
and gear a loan fund was formed, Government contributing
Kr. 2,00,000 which was subsequently increased to Kr. 39,50,000
fabout Rs. 29,62,600). In 1919, a Government Tisheries Bank
was established for' granting loans to fishermen’s associations or
co-operative institutions for the purpose of treating fish and selling
fishery products. The funds of the bank amount- to 5 millions
Kroner (about Ils. 37,50,000) with a reserve fund of Kr. 7,650,000
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In Denmark, financinl assistance to Fishermen is given in

» bwo' ways—(1) as direct loans amounting to Kr. 3,00,000 (about

Rs. 2,25,000) and () as loans through the agency of co-operative
associntions smounting to Kr. 2,00,000 (about Rs. 1,50,000). -

In Canada, by an Act of 1882, a provision of $1,50,000 has
been made for distribution among many fishermen and the owners
of fishing boats for the development of the sea fisheries and in the
encouragement of boat building. In 1924, the total of the bounties
amounted to $1,59,826 whicl is equal to about Rs. 4,39,384.

" 181. Yes. Though a few societies have ulso been, at suitable
centres, organized on the Bast Coast for taking on lease fresh-water
fisheries hitherfo auctioned to highest bidders, usually middlemen

—work these fishevies through fishermen on scanty wages and pocket
the profits.

182, Yes. The whole of the sovio-economic activities on the
East Coast now under the control of the Labour Departent may
be transterred to the Fisheries Department as this department has
better staff and machinery for such work. 'There has been also
numerous complaints from East Coast fishermen that their welfare
is not attended to by the Fisheries Department.

. B—Epucarios.

183, At the inceplion of the department, ils first and chiet
object of investigation and effort was naturally the development
. of fisheries as a source of food, Very soon it became obvious that,
in developing the fishing industry for the benefit of the consumer,
an essentjal consideration in the present condition of Indis was the
producer.  Not merely does the developweit wltimately resi with
him under the peculiar caste system prevalent in India, but his
wellare 15 jugh as important as that of the conswmer. Tt was felt
that it was not an absolutely new industry that was to be introduced
to which anyone in the country may, and will resort, but the
development of an ancient and indigenous one employing vast .
numbers of people, forming an exclusive caste, with immemorial
interest and customs, who ought to develop in the same proportion
as the industry, in status, infelligence, independence and wealth.
Tu the words of Sir ¥. A. Nicholson ““The fisher-folk on both the
coasts are in general at a very low stage of intellecinal, social and
economic development ; their calling 1s despised largely by reason
of the character of the material and products'in which they deal
and the consequent condition of their houses and hamlets ; they
are, as a class, very poor, deeply in debt, in most places so
controlled or exploited by middlemen, curers and money-lenders
“as to be almost serfs ; sic vos non vobis lanificalis oves and like the
“silly sheep’ they cannot stir on their own behalf ; they are among
the most utterly ignorant classes of the Presidency having in
o

e
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" general neither schools nor teachers, while their absence day and

pnight at sea places them largely out of touch with the rest of the .

population with cwrrent ideas improvident, partly because of their
poverty and hopelessness, partly by hereditary custom based on the
fact that what the sea gives them to-day it will probably give to-
morrow ; partly, because there is no means whatever of putting by
savings or windfalls, such as often happen in lucky seasons ; intem-
perate partly because of their calling, partly from ignorance ; partly
again, from hereditary custom which refuses to allow a son to despise
or depart from even the weakness and vicious habits of his father,
partly from the absence of recreations and outside rational or
civilized  interests or pleasures ; as the Assistant Director says the
toddy shop is often ‘the nearest sign of civilized life’ and, in
fact, it is too often at or near the toddy shop that their village
consultations are held. Their position is totally different from that
of an agricultural village with its mingling of castes and classes,
with its village head and other officials of standing, with its schools
and shops and trade and market and often its post office- and
savings bank, with its long-standing communal life and often its
ancient co-operative interests as in the common management of its
irrigation works, its temple and other items of village interest, or
its share in the stir of life as one of a series of similar and continu-
ous units in a union, taluk or district. The fishing hamlets mostly
consist of a set of dirty huts, set in foul swrroundings, inhabited
by an ignorant set of people, without internal or external interests
except the daily capture and sale of fish, without guides or teachers
for almost all are on a similar level of ignorance ; without public-
spirited men either within or without their own community to help
them ; of interest to big men only as subjects of exploitation.”

This is the reason why general education and influence of
village schools had not perceptibly touched the fishermen of this
Presidency and a new system and agency for education, specially
designed to meet their needs and condition, had to,be arranged
de novo. |

The first efforts of the department were necessarily of an infor-
mal and unsystematic character. From 1910, one of the Assistants
of the Honorary Director of Fisheries who was himself a member
of the fishing community, began the work of impressing on the
members of the community, by informal talks and private conver-
sations, the necessity and benefits of co-operative action, abstention
from liquor, etc. He found the germ of co-operation in a society in

- Mangalore and helped to develop it. An indigenous temperance
society at Malpe in the South Kanara district formed the starting
point for temperance work in that district. A special fisheries
school was also started in 1913 at Tanur. Gradually the number
of co-operative societies, schools and temperance societies started
under the auspices of the department increased. But the work
was still carried on in a-small and unmethodic- manner,
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Between 1917 and 1919, Sir ¥. A. Nicholson submitted " to
(rovernment comprehensive schenies to establish special fishermen
schools at every important fishing centre, to start co-operative
societies and conduct propaganda against habits of intemperance,
of extravagance and prejudices that bave stood in the avay of the
progress of the community. : '

The proposals were that Government permit this department
{o organize the development of the fisher-folk as a primary duty..
of a special department— o )

(1) by the spimulation of co-operative societies ou the busls
found most advisable ; :

(2) by utilizing such societies when necessary, as channels for
Government loans 3 and

(3) by training each year successive series of educated young
men to live among the people in their villages, in order to be the
right hands of the department, (a) in organizing co-operative,
economic and social societies ; (D) in inculcating thrift, temper-
ance, self-help, in serving as advisers and arbiters in cases of
difticulty ; (¢) in inquiring into the conditions of indebtedness, etc.,
of the villagers and assisting Government in combating or
removing such indebtedness ; (d) in ascertaining the need and
security for louns; and (¢) in establishing and teaching schools
specially suited by hours and subjects to the fisher-children.

All fisher-boys above a certain tender age work on the boals or
are in attendance on the men on the beach, etc. ; if the boats go
to sea in the early morning, the boys will not be home till the
afterncon, or if only in attendance on the beach, the boys will
have to be there in the afternoon. If the boats are out all night,
the boys coming back from the sea, will be too tired for the
morning school and the others will be in attendance on the beach
in the afternoon., Hence most unusual and irregular hours will
bave to be adopted in the schools which the fisher-children attend.
The hours,will vary according te the time of the month (bright
or dark fortnight) or according to the season, the class of fish
available, ete. .

The course of studies in fishery schools should also be of a
special kind in some respects and should be closely connected with
the industry, for they will have no background of reality for the
children unless they have special application to the condition and
circumstances of their lives, their parents and their immediate
work. The object should be t6 make them better fishermen, more
intelligent, more adaptive, capable of understanding and applying
better methods of fishing aud handling fish and better able to keep
to themselves the major portion of the profits from the fish industry
which now go to outsiders.” As they live in foul and loathsome
surroundings and deal in putrescible matter, they should possess
special knowledge of hygiene and sanitation. Thrift and elemen-
tary social science should be taught, because of all classes they are
the most unthrifty and intemperate, : : -

-
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o first step towards the starting ol special schools for fisher-
et on latrgc. n:uule, the Government sanctioned in 1919 the
()Plll?lllilg of a Training institute at Calicut for the training of special
schwol masters,  Simullaneously the starti ' '
. : ¢ starting day :
ol usters, | sly arting of four day and four
ght schools were also sanctioned.

In addition to"the cwriculum followed in ordinary training
b(‘,h()f)ls, the _pupil-teachers receive: at the Fisheries Training
.lustltu.te special technical instruction in fisheries and fishery science
in all its branches comprising a history of the industry, a general
aceount ot the fish and fisheries of the world ; some account of the
little we yet know of South Indiun food-fish, their habits, life-
history, food, abundance, economic importance, ete., oceanography
(l)gf thelqceuus generally and of the Avabiun Sea and the Bay of

Cll”.‘l l 2 . . . . . e £ 3 u 1 3 R - N
engal in particular 5 an account of fishing craft and tackle, {heir
origin au‘xdh de.sxgn mcluding details of mod
survey of fish industries, especially
of fish-curing, cauning, refri

. ern development ; a
with the principles and practice
guano and fish meal and ()the;c.’e;;‘itiii"l):‘illfaflllfifCFlll'e o o
tano and the arme products ; elements
of navigation aud seamanship, such as use of the mariner’s compass
i)u}ynldu{rs, signalling, stearing, sutling, taking cross~beuringsz
il ure sty i et o g L oMy iology
: . Sl sh and animals of economic
.nnpm:tum:e in the seu _uud fresh-water. On the practical side, they
il,:,:(ij\(';:: iii;::}l;i,,t,-“::::,xlug;‘(:‘:-[i\::;”.(l,{.“)g and' satling different kinds of
tebaniees, in sl)inbninw uluil tnet—lllﬁ‘ll\fui‘::«l,-ocai,l Otilu.s and (A)Lher appur
cle, ia catehing, (:\?rinu- and <~'|‘nn' o ﬁl'] .“v‘ e ks Hines,
» I g anhing fish and the manufacture
of hs]'bm): (*I'r., al Tanur and Chalivam hesides a sertes of practical
exereises i improved methods of cure in the model she 1)1'(0‘vi‘(1;1
for th'e%u in the Calicut fish-curing yard. They zu‘g ‘tls‘(% tau“h(t
organizing and managing fishermen co-operative societiefs‘ hygiene
s,_umlu(um augl first aid. A detailed syllabus of 'spccial‘ ’s‘tu)dlije" il;
ﬁsh(fry tecluuque for the Fisheries Trainine Tustitute \{'us dr‘aan
up for the guidance of the staff last year, - ‘ ‘
In .the 'ﬁshm‘y elementary schools for childre
wa (.)l),)m't 18 not 19,«Zhnir-ul education, hut to adapt the whole course
(T g('*norul slruetion in {l}e 3R, nature-study, ele. t/o their
requirements, and correlate it to life in fishine viillw Ca 1 to i)
industry. As Sir 1. A Nicholson has said “Fhe ol o]
1has sard ““The education should

]) (]” (t (l t 3 » u o o
d ? 2 LU anet ( el lll”l([S b | Y ll lelllptln
e ecle }oaw ! Mitho h 2 h ld(h(, 111 N { . g
l”([”\t] d‘l i(’,(l( hJ”h”' e

n oot tender age,

n .

“ illg(:);),i;:ﬁ:(,f; :‘t{;dbydm ‘{he fishery elementary schools are—
e ompulsor Jects as per rules made under the Elementary

1. The three R’s,

2. Drawing,

. Nature-study,

4. Manual work,

5. Physical training ;
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(b) optional subjects not insisted on by the rules made under the
Education Act—

1. English.
2. Civies.

Nature-study as applied to fisheries is taught and includes the
elements of physics, chemisiry, physieal g‘eog!-nphy 1:01:&11\;: to l.hu
sea, meteorology, a study of the (-,(mnnon.oh‘]e(:ts of th(.i sea with
special emphasis on fish and other economic Pmdu(ffs smted' to t.he
age and intelligence of the pupils. The pupils are _made tamiliar
with the kinds of marketable fish, ete., and are given facts and
figures concerning them, their importance, e(‘(m'omic valAue and the
uses to which they are put. In other words, this part of the course,
is no other than nature-study, such as is taught in other schools,
but with special application to the sea and ﬁsh.eries.. Manual
training includes net-making and carpentry to which will sho_rtly
be added refining of salt, simple curing of fish (such as beheading,
sealing, gutting, washing, salting, drying, ete., specially empha-
sised in the case of girls), harking and tanning of nets, preparation
of fish manure, demostic gardening, knoh‘ing and splicing, prepa-
ration of vigging and sail, the elements of S);z'.n:}llm‘g and the like.
English is taught in some of the schaols.  Civies mn]\.ldes Tessons
on co-operation, sanitation, temperance and' history mten.ded to
help the pupils to understand the main facts in existing social and
political institutions and conditions.

184. Vide answer to question 183.

189. The aims with which the whole scheme of fishery edu-
cation was originally conceived and the schools organized, could
only be achieved by special schools manned wholly by spe«-u}]]y
trained teachers under the control of, and in constant touch with,
the dep:\rhﬁent It may be that these schools have fnﬂen short
of the ideal and that the courses of instruction thervein have not
reached a standard of perfection. This is largely hecause the
Fisheries Training Tustitute has existed only for the last eight
years and the fisheries schools are not yet fully manned by teachers
trained there. The curriculum of studies at the Fisheries Training
Institute also has not been the best that could be devised and has
recently undergone through revision. But the Denefits that the
fisherfolk on the West Coast have derived in the matter of educa-
tion and enlightenment alone, since the inception of fishery
education, bear ample testimony to the value of the whole scheme.
The appointment of isolated teachers in board and other schools
under the control of non-technical agencies and out of touch with
the developments of the department, while probably involving
nearly if not quite as much expenditure as regular fishery schools,
will, T fear, defeat the aims of fishery education : at any rate, 1
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am confident that the marked progress in the matter of education
among fishermen now seen on the West Coast could never have
been achieved by any other ageney.

gy N g
Phe arvangement hitherto followed seems {0 he ihe most

efficient and economical. Any other arrangement, if it should
meet all requirements, is bound to be needlessly costly and is
bound to duplicate staff and work of the Fisheries Department.

186, Thirty day sehools and four night schools, -

187, So agreat is the appreciation of the special educational
work of the department that there is a constant demand for more
fisheries schools from almost all fishing villages of consequence,
“Lack of funds alone prevents compliance with these demands as
well as a more rapid progress in this essential method of elevating

. . N SO . . N o
the condition of the fishing people. The indirect henefits of educa-
tion have exceeded expectation.  Thrift, co-operafion, progressive
tdeas, vealisation of their rights and privileges and desire to elevate
n}m] educate ﬂwlnsle]ves‘]l.'l\'e produced an upheaval among at least
the young ;."Pm*l'.‘lhn‘n of ﬂls*hernmn on the West C'oast and one seos
on all sides the formation of societies for the promotion of
ednu:llmg, temperance, thrift and self-help. This is not the case
an the Fast Coast.

188, Yes.

189, Yes. The Fast Cons fishermen have ureed for fishery
schools to he opened on the Kast Coast by the Visheries Depﬂrtmen’;.
I‘n 1921, as the Fisheries Department had no staff on the Iast
Coast, Mr. Iornell arranged with the Labour Department for the
conduct of socio-economic work among Kast (oast fishermen. But
the Labour Department has a limited staff and very little work
appears to have heen done among fishermen. The ﬁshéymen are not
a depressed ¢luss actually (-mni‘ng‘ under the care of the T.abour
Department. The TLahour officers have neither the technical
](m)\\']edge nor facilities to serve the peculiar needs of thelﬁshing
community. The Tabour Department have to h'aiﬁ ;(heILr teachers
at the I'isheries Training Institute and so far not a sincﬂe ’feachel’
hus.been sent by them. Since the transfer of the Tast Cloast fish-
curing vards, the Fisherjes Department has acquirved a greater staff
ﬂ‘mn th‘e Lahour Department has, in fishing villages 0? the coast.
Tar units of purpose and policy, T have supoested that the socio-
economic work among fishermen may be tmn:ﬁ:rred to the Fj:si]el‘ieﬁ

- A e . .
3"1";”‘“(‘1”. The matter is under the consideration of Govern-
ent. «

190. (a) The curriculum and the time-table are at present drawn
up })y headmasters of the various schools, revised by the head-
master of t Tishery i “appraved by 1

v of the Tisheries Training Tnstitute and approved by the

201

Deputy Inspactor of Schools of the range in which the schools

. are situated as required by rule 13 of the rules made by Govern-

ment under section 41 (1) of the Madras Elementary. Education
Act, 1920. T am revising and bringing up-to-date the curriculum
and studies at the Fisheries Training Institute and Elementary
schools. 'When the revision is over, it will be introduced in al]
the Fisheries elementary schools on the West Coast. Obviously it
is impossible to have a common time-table because conditions in
different schools differ. One school may require one teacher for
each class, while for another one teacher for two or even more
classes may suffice.

A pupil educated in a Fisheries school is by no means handi-
capped for work outside his caste occupation. The schools are
duly recognized by the District Educational Councils as elemen-*®
tary schools. The pupils.receive the grounding in the principles
of the various subjects prescribed by rules framed under the
Elementary Education Act. Only the illustrations wused in
Fisheries schools relate to the life and occupation of fishermen. As
a matter of fact, many pupils who studied up to the IV or V
standard in Fishery schools have joined ordinary schools for higher
education and they do not feel any difficulty on account of their
earlier education having been devoted more or less to special
fisheries topics. The abstract prinéiples are the same; only the
concrete presentation differs. The advantages of using a concrete
presentation that is familiar to the pupils is that their attention is
easily attracted, that the facts (and hence the principles) impress
themselves on the memory more deeply, that the pupils recognize
easily the practical utility of attending schools, that a school
course making use of fishery illustrations prevents the tendency
to divorce the youths from their ancestral occupations and finally
—and most important of all—that for the great majority of pupils,
i.e., all those who actually take to fishing for livelihoed in their
later life, tAe information gathered at school is of direct value,

So far thirty day schools and four night schools have been
opened by the department. Two of the schools are of the Higher
Elementary grade. At the end of 192627, 2,440 children were
attending these schools, of whom 703 were girls. The education
given is free, and the poor children are supplied with books and
slates gratis. Many of the teachers belong to the fishing community
and the proportion is being steadily increased.

Similar work among the East Coast fishermen has hitherto been
done by the Labour Department, but owing to a widespread desire
on the part of the East Coast fishermen that the Tisheries Depart-
ment should take over the socio-economic work among them,
particularly education, the question of transferring the work. to
the Fisheries Department is being considered by the Government,

26
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(b) The Government recently have been sanctioning only as
few teachers as possible. The rule says : —‘‘ that there should be
at least one regular teacher for every 40 pupils on the rolls and
that it is very desirable that there should be a teacher for every
30 pupils.” According to a Government Order of 1923, if the
management employs one teacher for every 20 pupils in standard I,
there is no objection to this course provided that the work and
progress seen at the inspection justifies the employment of the
additional staff, and still, additional teachers are not sanctioned
if the excess over the prescribed number of pupils is small. This
prevents the school from admitting as many pupils as seek admis-
sion and also militates against the efficiency. A more liberal policy,
I recommend, should be pursued in sanctioning staff.

~ The headmaster of the Fisheries Training Institute has been
on the scale of Rs. 76—150 for the last eight years and is naturally
very disheartened. The scale in similar institutions elsewhere is
Rs. 75—250 and the same scale, if granted, will enable the
depa.rtmen.t to retain the headmaster’s services. He has heen
spemElly instructed in courses given by the Fisheries Training
Ins'tltu’ce and it is not easy or convenieht to replace him at short
notice. The conduct and abilities of the present headmaster are

extremely satisfactory and T recommend that every effort should
be made to retain him.

, For the proper technological instruction both to advanced
students or apprentices in special branches of the industry and for
training recruits to the department, the courses of studies will
have to be supervised, amended and revised by the expert staff
of the departlnent.‘ These will also form the Board of Examiners.
o (c) T.he. Fisheries Training Institute at Calicut is the only
§nst1tutmn exmtmg: now ; it is far from being well equipped. If it
i3 to b.e well provided with apparatus and fittings for instruction
in various branches of the industry, an additional capital invest-
ment of at least Rs. 9,000 is required. I have submitted a scheme
I‘OH Government for the investment of annual instalments as
ollows : —

RS.
1928-29. A demonstration cannery, curing and ”
oil and guano plant and construction
of shed for same ... ... 3,000
Extension of the present Scouts’ room for
stores and net ... 2,000
Construction of a Museum hall with fit-
tings and library ... 2,000
1929 .30. Construction of a small stone-built tank for
students to study pond life s .. 2,000

9,000
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Some important courses of studies in the new curriculum have not

.yet- been started for want of equipment. If education for the

tisher-folk of the East and West Coasts is to be conducted efficiently,
three more training institutions for teachers, apprentices and
recruits will be required, viz., one at Mangalore for Kanarese
students, one at Madras for Tamil students and one at Vizagapatam
for Andhra students. Proposals for the Fisheries Training Insti-
tutes at Mangalore and Vizagapatam, have already been submitted
to Government and a site for the Madras Fisheries Training
Institute has been proposed.

(d) Vide answers to (b) and (c) above.

191. Yes. Waiting on the fisher-community to sufficiently
develop their industry and demand for training would not lead to
any result in reasonable time. The method adopted is to enlighten
the fisher-folk by elementary technical training so that they them-
selves will realize the need for more advanced training. Last
year, the fishermen of South Kanara memorialized the Minister
for a separate Fisheries Training Institute at Mangalore not
merely for training teachers for elementary schools, but to impart
technical instruction in special branches of the industry to youths
and adults actually engaged in fishing and possessing special
aptitude for such training. This is a direct result and a natural
development of the working of the Fisheries Elementary Schools in
the district.

I have proposed the establishment of a technological school at
a capital cost of about Rs. 4,000 and a recurring cost of IRs. 9,338
which will provide not merely training for pupil teachers for
elementary schools in South Kanara, but also training in special
branches of the industry to fisher-youths and adults engaged in
fishing. To be properly equipped, however, a final investment of
at least Rs. 15,000 will be required for apparatus and fittings. The
fishermen are willing to meet half the cost of technological courses
and I have suggested that the other half should be met by the
award of six scholarships to apprentices.

192. As I have already explained the Fisheries Training Insti-
tutes at Mangalore, Calicut, Madras and Vizagapatam, if fully
equipped, will " function not only as Training Institutes for
Teachers, but also impart advanced technological instruction to
apprentices in the trade and to the recruits to the department.
The courses will be supervised and revised continuously by the
experts of the department.
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SECTION XV.—ZOOLOGICAL SPECIMEN SUPPLY.
Rao Bahadur J. A. Fernandez said that there was need for the -
supply of Indian biological specimens to schools and colleges, etc.

He thought the Museum would be the most appropriate agency for
this work. ’

Mr. 8. T. Moses stated that the Madras Musewn might be
able to undertake the work of supplying specimens to schools and
colleges.

Rao Babadur Govindan stated that there was no need to main-
tain the zoological specimen supply section as a separate institution
of the Fisheries Department, but that it should be amalgamated
with the Madras Aquarium and placed under the same roof,

Ln reply to questions 193 to 195, Dr. B. Sundara Raj stated as
follows :—

193. The nature of biological studies is such that students
must have a practical and intimate knowledge of local animals
and plants. There has been no institution for the supply of Indian
speciulens.  Previous to the initiation of the supply seciion, Colleges
throughout India were compelled to base their practical zoological
teaching either upon text-books illustrations or on few foreign
speciiiens obtained from KEuropean Biological stations, Biclogical
teaching therefors was purely of a theoretical nature and was
abstract and unreal.

194. The numerous fishing operations conducted or controlled
by the department, particularly in chank and pearl oyster diving
and the periodical dredging of pearl and chank beds, result

ncidentally in the collection of numerous specimens of animals

and plants of considerable value to students of natural science.
This department, therefore,

; could undertake the supply work much
more readily than any other department.

195. It may be noted that the bulk of the specimens has
been supplied outside  the Presidency. The prices gharged are
calculated just to cover the cost of preparation.

Unfortunately, it is extremely difficult to cov
desired by Government as any increase in the rates charged will
diminish the demand greatly; either the poorer colleges will try
to do with lessened supplies, or they will revert to the outside
sources from which they obtained their specimens previous to our
attempt to cater for Indian Colleges with Indian material. Most
of their material was previously obtained from the Naples Biologt-
cal Station or from the Plymouth Marine Laboratory which are
~ both heavily subsidized by Government and public bhodies, and

which run their supply departments from altruistic motives. The
service is an educational one and should not be wholly commer-
cialized, for this will lay an impossible burden upon if. What is

er expenditure a8
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wanted is a small subsidy which will enable the supply to be
- carried on upon improved lines and meet any small deficit on
working. Seeing that the supply is an All-India one, the Education
Department of the Imperial Government might well be asked to

provide the small sum that is necessary. Rupees 3,000 per annum
would suffice.

SECTION XVI.—STAFE.
Dr. Natesa Mudaliyar wanted that each branch of the depart-
ment should have an expert to do research work. He recommended »
the appointment of a bio-chemist.

Rao Bahadur J. A. JYernandez stated that Ilesearch and
Adminisiration staff should be entirely different. e said that the

pay and prospects were not attractive enough even for the ordinary
administrative needs. :

Mr. 8. T, Moses stated that adminisirative officers should not
at ail be entrusted with research work, if real research was to be
done. He was of opinion that expert officers should be freed from
administrative work. Ile suggested a uniform pay of Rs. 250~—750
for the gazetted ranks and Rs. 125 as the startiug pay of the
Research Assistants.

Mr. R. Suryanarayans Rao suggested that administrative
officers should have nothing to do with research work and wice
versa. In his opinion, any person who had no knowledge of
fisheries but was good in administration might do well as an
administrative officer. He advocated the following scale to the
officers :— o

Sub-Iuspectors o Rs. 60—4—100—5—125.
Inspectors 5 150—10—-250,

Assistant Directors

s S300—40—-500—~5H0—850.

Rao Bahadur Govindan suggested that the administrative work
should be separated from the expert staff. He was of opinion that
the present pay and allowances were niore than adequate for the
majority of the staf. He said that the specialists should be

engaged for any particular item of work and sent away when that
work was completed.

Mr. Karunakara Menon wanted that the minjmum pay of
Inspectors should be raised from Rs. 70 to Rs. 120, and the pay of

the Sub-Inspectors should be Rs. 60—120 and that of the Petty
Yard Officers from Rs. 25 to Rs. 30.



. 206

Mr. E. Raman Menon recommended the follow

ing scales of
Pay to the Iisheries Training Institute staff :— '

Headmaster o Rse 200—10—300.
Gradnate Assistant »» 19—5—100—10~—150—10—250.
Secondary Grade Assist-

ants ... ce gy 40—2—50—4--100.
Carpentry Instructor ... 5 40—4-—60.
Drill Master - cee yy O0—1—55,

In reply to questions 196 to 200, Dr. B. Sundara Raj stated as
follows .—

196. The experts of other departments cannot exactly solve
the u.eeds of this department owing to the pecubiarity of the work
and its volume. An attempt to carry out part ot the research
connected with a red discolouration at the Guindy Institute had
to b‘e stopped as the Director complained that he nas neither the
staff nor facilities for technological yesearch on purely fisher
questions. A similar attempt to analyse tin fish was very kindly
undertaken by the Government analyst ; but 1t was clear tha);
continuous research on more detailed lines could not very well be
carried out by him. The Government ophthalic hospital was
approached for experiments with fish oil. They carried out the
tests as far as they were able to do, but it led to no useful resuit
and the test had finally to be made through the Imperial Institute
at a heavy cost.  'While most questions could be referred to the
Impenul. Institute, the department must Possess the requisite
lubora}torxes and staff for systematic research. 8o lone as 1 continue
as Director, I expect it wiil be possible for we to carry on the
cult.ural and statistical work of the department in addition to m
duties with a qualified subordinate staff.  Should, however WOI‘i
develop, a whole-time pisciculturist, statistician and economist ma
prove necessary. Vide also answer to question 5. ¢

197. In the present social, P
ment of Tndia, administrative dut

l“Js'herles Department. The experiments and researches of a decade
at l_'unur would have remained a closed book, but for the adminis-
tration of the fish-curing yards by the Fisheries Department. An
unappreciative market will never pay the fish-curer, for, im .roved
method and stimulus on the part of Government, are, thg only
wedium through which improvement in the industry could be
effected and public taste educated. Another instance i?the use of
clean white salt for fish-curing ; before the intervention of the
Fisheries Department, dark Bombay salt being the cheaper commo-

dity was in extensive use in West i
oast fish-c¢
at a loss to the Salt Department then adsmiu'lrlng Y e

Sir F. A. Nicholson advocated the suppl
L . : of
Fish cured by this salt has in its turnpfe)d}l,lcat

e
plltical and industrial develop-
les form an essential part of a

ed the consumer that
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fish cured with dirty Bombay salt is no longer attractive and the

. West Coast curer will not now take Bombay salt even at a cheaper

price. ~Administration of the industry by the State was therefore
directly responsible for this measure of reform.

Research is also directly helped by administration—

(1) But for fish-curing yards, that intimate touch with the
industry at all important points of the coast and the staff needed
for making observations and collecting data and statistics regard-
ing fish and fisheries in the 108 important fishing villages of the
coast without additional cost and duplication of the staff, would
have been denied to the department.

() Likewise, opportunities for observation and experiment
in chank and pearl fisheries would have been denied %o a very,
large measure, if the department did not administer these fisheries.

(3) The stocking and fishing of numerous rivers, tanks,
lakes and reservoirs afford opportunity for studies which woul.d
otherwise not become available without considerable extra expendi-
ture and duplication of staff.

(4) Much of the research being directly connected wi}‘h
economic questions, many experiments have to be tested b.y_ its
effects on the trade and industry and the most suitable .0011(11t10ns
for conducting experiments or observations will be denied to the
department, if it did not control the trade and the industry. For
instance, cultural operations with particular fish, if it is t'o yle.ld
results, should be accompanied by co-ordinated restrictions in
fishing and exploitation in waters operated on and hy close obser-
vation of results for a definite period. All these latter which are
purely administrative measures could not very well be co-ordinated
with research, if the same department did not control the adminis-
trative side of fisheries. Instances like these could be produced for
almost everg economic research conducted by the department. The
most convenient, economical and efficient method of combining
research and administration is to vest both in the one department
of Fisheries as far as possible.

198 & 199. Administrative officers cannot very well be
entrusted with research work except to the extent of collecting
statistics or making observations or enforcing rules and regulations
connected with experiments. Tor the future development of the
department, T consider that the time has come for the separation
of the administrative side from the purely research side and the
appointment of whole-time experts for conducting research. In
Captain Cribb and in the Fisheries Chemist when sanctioned, we
shall have two experts for the department. We will need others.
Almost immediately a fisheries biologist and staff are required.
The appointment of a gazetted Personal Assistant to the Director
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of Fisheries will relieve him of much of the clerical, account and
administrative details and will enable him to devote his time to
the more legitimate duties of his office and to the conduct of
piscicultural and statistical work. There is no other expert officer
burdened with administrative duties.

Vide also answer to question 5.

200 & 201. A larger administrative staff with definite terri-
torial jurisdiction is needed.

Vide my reply to question 5.

R02. No more than the absolute minimum of administrative
staff exist. No retrenchment therefore is possible.

R03. No. Vide answer to question 5.

204" No. The Assistant Director (Inland) and the Superin-
tendent, Pearl and Chank Fisheries, should he granted the usual
provincial grade. The Sub-Tnspectors of Fisheries, for the most
part, were Salt Department Sub-Inspectors before the transfer of
the yards to this department. While the cadre in the Salt and
Excise Departments rises up to Rs. 90, the scale in the Fisherjes
Department is limited to Rs. 0. Further, the chances of promo-
tion to this grade of Inspectors are far less in the Fisheries Depart-
ment as the number of Inspectors are strictly limited. The staff
of Sub-Inspectors therefore as g hody are discontemded, and have
memorialized GGovernment. Tt hag greatly hampered, the introdue-

tion of reforms in fish-curing yards. | recommended that their
grade of pay should he suitahly mproved.

The headmaster and staff of the ¥
should be given at least the pay of similar posts in the Education
Department, if not, somewhat more attractive pay as special techni-

cal quahﬁ(tatmns, are required and there is no further prospects for
the men,

isheries Training Institute

The research staff att
given adequate allowances
at sea,

ached to the Tady Goschin should he
to compensate for the continuous work

205. The training of experts is at present out o
as there is no institution in the whole of Indi
courses in the higher branches of fishery
we could obtain men with a sound gr'm
who, after training and ex

capable of taking the position of experts. At present, experts
with foreign training will almost certainly have to he selected.
Several of these experts could be enlisted only on short term
contract as the Assistant Director (Marine).v The immediate
Assistants under them will be Honours Graduates in chemistry or
hiology who, if they show sufficient aptitude, should be depute.d to
foreign Universities for special courses in the subjects in which

f the question
a that provides
science. If such existed,
mnding in fishery science

perience in the department, would be .
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they deal. Their Indian experience, combined with foreign aca-
® demical training, should fit them for the post of experts
subsequently.

SECTION XVII—TFINANCE.

In veply to questions 206 to 209 and 211 to 219, Dr. B. Sundara
Raj furnished the following statement :—

Average for five years.
Expenditare in Recsiots
esti - : teceipts.
Question Xo. 1952x6va21';7n{)%el§e“ R Expenditure, Reosipts.
Ry, RS, RS, RS,
208 7,76,22¢ 8,07,016 5,883,366 5,68,610
207 30,602 31 28,740 14Z
208 65,671 129 37,963 ¥
209 1,08,227 1,06,265 99,887 1,18,7
211 *43 487 - 21,341 * 46,006 39,381
212 46,264 467 43,249 376
213 3,20,306 3,26,662 3,49,079 3,62,257
214 27,387 6,543 28,609 22,076
216 16,001 14,798 17,307 17,306
216 8,923 8,360 6,693 9,068
217 5,622 3,989 4,903 4,054
218 1,07,1568 2,90,691 , 50,328 1,086,351
219 22,383 41,864 37,336 70,324

* sents total expenditure incurred on the Cannery and Tanur Experimental
Smtiofe p’.xi‘el::“ﬂgures incsiude expenditure ineurred on Technological Research. No
separate fignres are available.

In reply to questions 210 and 220, Dr. B. Sundera Raj stated
as follows :— :

210. It %s not sufficient.

220. No separate expenditure is incurred on co-operation.
This work is done by the staff sanctioned for the fish-curing yards
and fishery schools.
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CHAPTER III.
DISCUSSION, CONCLUSTIONS AND RECOMMENDATIONS.
SECTTION I.—MARINY FISHERIES.

T i coneluc .
the conree of ooy, > the .1e epartment of Flsherl'_es, n

course of its years' existence, appears to have contributed
nothing dn’egﬂy to touch the professional 1i
fi;fhe:imen: Not only so, it may also be fairly said that no concrete
e.l?l was made towards this end until the vear 1920 when the
.:;:aellne. (}f (Ilepar'tmental activities of which the purchase of the
Thfv ev Lady Goschen marked the inception, was inaugurated.

Is may appear, at first sight, to indicate some fund{;unent‘l
defect in the development of the department, since its fOIlIld‘lflI 1(l
were laid under the able and disinterested labours of Sir Fré((l 10 112
Nlcholsgn. But an examination of the facts chronicled ineﬁlei@
gie‘};lortt ﬁn Cha‘ptell’ If undler the ITistory of the Deparh’nenl‘r (-ouprle(‘l
e general trend of the oral and writt rides /
witnesses, makes the situation intellieible. “g}i'mll?x':::\:lienlee 'Of
undoubtedly influenced in his ideas \\%en he first or;n"t'1¢(t ‘1‘{“
.Del)art,nl@:t of Fisheries, hy what ’ he had seenk ’of/ tgel %:13(113
industry in Japan; and though he had a fairly eood kn(’)\v/ledk(r:ll 0?
the stage reached by that industry in England, l:e appears to r‘h,fwe
thought, and.\nth reason, that the achievements in th‘ltk oount‘rv
l’enderef] possible by slow growth through centuries wer; ‘I]OJf like'llwi
to Tpl‘ovulve: as good a model for us as the rapid 01‘g:’mis/ati0n 6f that
Jildustry I a country like Japan under the fosterine care of ’Iler
(xovernmeqt, which had saved itself considerable ’tinse r;nd labour
by borrowing the experience of older countries in the {Vest ‘

_ We are, h_owever, of opinion that this has
In a certain inversion of de
departmental activ
ledge and methods
the background.

fe of the sea-going

unconsciously resulted
. ’I)ill.‘fmental perspective by \\'h}vh, those
itles aﬂecjﬂng directly the Pl‘Of;éssi011a1 know-
I of Sea-going ﬁﬁhel‘l'll(?n have heen relegated to
Commitiee noticed Jt]hi:m:: ];lllyl(ig(.‘g:];?tlgln (’f this del‘),m'h.}le"f’ 'the
‘Be industrial nrocesses wh: ol T: 1sston given to Sir Frederick.
ral processes which hinge on the actual catchine of fish

:\"‘2":]5 I‘:}?fn}:m]]l?l'(m a par with the latter; and on the \Ve:t ( foﬁ,gi;,
e lcért:;j;, - ;iri;eeslcrolgwwlcl}?:gee r?:ld f)l(k’c]ime mefhods, the catches
existing kets arve abl A ) consi erably in excess of what
ng markets are able to absorh economlcally_ Tt was therefore
natural to concenirate attention first on these allj 1‘ ]’ trial
processes, rather than expend attention and e

tions primarily calculated to enhance
of fish-supply.

money on investiga-
an existing super-abundance
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1n the result, the Committee discerns as a perfectly natural
gequel, the development of the fish-oil and guano industries on the
West Coast as also that of canning, preserving, ete., at Chaliyam
and Tanur. In stating this general impression, the Committee
are fully aware of the facts chronicled in Chapter I, Section Il
et scq. above relating to the history of experiments in deep-sea
fishing. It was indeed realised trom the very beginning that * the
future of the trade is with the catching * and Sir Frederick in
quoting from Jupanese experience has emphasized that ““ our
experimental stations should take the lead in demonstrating the
Dest build and rig (of boats) and the cost.” But from the history
of these efforts, from the experiments with Ratnagiri boats to the
attempts made by the purchase of the Lady Nicholson, Sea
Seout and other boats, the main impression that emerges is that
they were directed mainly to improvements in methods of actual
catching and only incidentally, to any detailed study of the fishing
grounds and seasonal habits of fish. In any case, it is fairly clear
that even in that series of experiments no results were achieved
which filtered down, in any form, however modified, to the
professional sea-going fisherman.

There is, however, an outstanding exception to these general
remarks in the scheme which originated with the idea of consgtruct-
ing a steamer for the Fisheries Department. Here the scheme
was however considered jointly with a plan for providing a steamer
for the annual inspection of the Laccadive Islands. Though this
use of such a steamer may easily be compatible with its use as a
fisheries vessel, the point to note is that this use, instead of being
subordinate to the main idea, really played a more important part.
The reason for the inception of the idea was stated in the following
terms 1n March 1914 :—

“ Owing to the difficulty of procuring a vessel from the
R.IM. for the annual inspection of the Laccadive Islands, the
Government e considering the advisability of purchasing a vessel
which would be suitable for the inspection, and would for the rest
of the year be at the disposal of the Visheries Depariment. . "

In commenting on {his proposal, the Director of Fisheries
remarks with great justice that he is not “ suggesting this steamer
as & model or example for commercial work; it is intended solely,
and is a necessity, to enable our officers 1o make the researches
upon which the future Indian deep-sea fishery may be founded.”
These papers were recorded in 1916 without any vessel being pur-
chased. In 1919, after the termination of the War, this question
was revived by the appointment of a Committee °“ to consider the
question of constructing a steam trawler for the Fisheries Depart-
ment.”” The Committee recommended its purchase and added, as
the main grounds for its recommendations, the necessity for an
accurate swrvey of the sea bottom round the coast, with a view to
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-hscértain ‘“ the quantity and trade value of the fishes found and

fishable and the character of the -ground . . . and' for .

general fishery investigations.”” Even this did not materialise, as

the Government considered the estimated cost, viz., £109,000
prohibitive. This was in 1922, and the subsequent course of
events culminated in the purchase and present work of the trawler
- Lady Goschen—achievements for which the present Director of
Fisheries is mainly responsible.

But, even in her case, she was not equipped for the main
research work she was intended to do. It is only recently that
estimates have been sanctioned to render her suitable.

From the foregoing facts the justice of the criticism that the

Department of Iisheries "has mot achieved anything so far to

« 1mprove the knowledge and methods of the fishermen round our

- coast is manifest; and if there is one thing that the Committee

feel they should urge before Government, it is that this defect be
rectified as quickly as means permit. :

Captain Cribb,.the master of the trawler is a North Sea fisher-

man, who, besides being one of the first organisers of trawling in .

Japan, hag also had considerable experience of the waters round
India and Ceylon. In his evidence, Captain Cribb contrasted with
force the knowledge that was available to fishermen in the North
Sea with the profound ignorance which prevailed on the same
matter regarding our waters. '

e was of opinion that, to compile a fisherman’s chart for our
waters, comparable with Close’s chart for the North Sea, would
be a thoroughly practicable proposition. Taking the coast line to
be worked in this Presidency at about 1,700 miles in length, he
considers that it would be possible for him to average about 80
miles each year. "This, of course, really means that he will study
successive sections of the coast in successive months of the year,
and by repeating the process, altering the month angd keeping the
section the same, in 12 years about 1,000 miles of our coast line

could be studied and charted in detail by one trawler. This would

mean about 21 years for the whole coast from Ganjam to Canara,
and, in view of the great delay that has already occurred in
initiating these researches—a delay of over 20 years—the Com-
mittee are of opinion that the work may, with advantage, be taken

up by two trawlers. Further, if intensive study of one half of-

the coast is completed many years in advance of that on the other
. half, it is likely to appear unjust to one half of the fishing popu-
"+ lation of the Presidency. : o

t ... Further, even from the purely financial point of view, the
“"investment of equal and successive doses of capital for 20 years,
yielding o full return only from the 2lst year, is not. materially
cheaper, if at all, than the investment of double the amount of
capital each year for ten years, and yielding a full return from
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the 11th year. Yor these reasons, the Commitiee would recom-
mend to the earnest consideration of Government the purchase in
due course of a second trawler for this work. ‘

Reference has already been made to Close’s Fishing Chart of
the North Sea. A study of this map has been of great assistance
to the Committee, and, in consequence, we have thought it essen-
tial to append * to this repoit a photographic reproduction of sections
of it. This map gives a variety of detailed information directly
useful to fishermen. In fact it 1s so complete that it is difficult to
imagine how any useful addition could be made to it.

The depths are given, correct to a fathom, throughout. The
times of the tide at various points on it, with tide-times at Dover
as o standard are also noted. Detailed information of the bottom,
both for purposes of trawling and for anchorage is also specifiede
Kach fishing ground is demarcated accurately, with information as
to the principal varieties of marketable fish found there, with the
months in which they are found. In addition, a key is furnished
to these fishing grounds, which are no less than 91 in number, and
this gives complete information of the fishing potentialities of
each bank for each month of the year. It would take us too far
from our main task to discuss this map any further, but what has
been said is ‘sufficient to indicate the mass of observation which
has been systematised in it. The bulk of this information is, no
doubt, what has been gathered from British fishgrmen using these
grounds, but there is no doubt that considerable work of a strictly
scientific nature has supervened on it. With the aid of a similar
map for our waters any fisherman who has any knowledge of his
profession, will be able to utilise his time and effort to the best
advantage possible. Not only so, the situation and potentialities
of the grounds offering the best prospects at any particular time
being known, it is easy enough to determine how far the boats
and equipment now in use by our fishermen are suitable for the task
in any pasticular area at a specified time..

Captain Cribh who is not merely familiar with the chart, but -
also with the actual labours which formed its basis, has informed
us that such a chart could, without great difficulty, be.compiléd
for our coast as well. This would involve working with a trawler
over the same ground at various times of the year, over adjoining
grounds in successive seasons, and a comparative checking of
results achieved in one year by occasional.observations in follow-
ing years, etc. This work has been begun, though under grave

Landicaps, and the foundations of charting the sea have already *'«.

been laid. But, as has been observed above, full work could not 'i’
be done for lack of equipment. It is needless to add that :thei
value of the fish caught during such research voyages is of minor - -
importance, for the main purpose is to gain a knowledge of fishing
conditions. : .

.

. * Not printed.

s
F
e

-
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Su'lc by side with these labowrs, the depurtment has been
expertmenting with nets and gear, not only nets and gear suitable
for trawling, but also those suitable for use by smaller boats and
catamarans.  The Committee ave of opinion that only the fringe of
tue area to be explored in this direction has so far been touched,
and would commend to the attention of Government the advisabi-
lity of taking advantage of the impenc!ing depa_rture of Captain
Cribh to BEngland on leave, to grant him a fairly wide commis-
sion to study nets, tackle and boats there in the light of his
kuowledge of our fishermen’s needs.

Coming more specifically to the suitability of the Lady Goschen
for the work outlined, the Committee, which were fortunate enough
to include among their members a retived Superintending Engineer

1 A ; _ e hnginee
of the Department of Public Works, after a caveful mspection of
tue trawler and heaving Captain Cribh, are of opinion that the
alterations already sanctioned are indispensable.  They under-
3&1{;1(.}\,1 however, that some difference of opinion exists between the

" .L/ - . 1 o 1. . -
I\lt . eixpi:lta .(m}dl Captain Cribb as to the nature of the refrige-
ating plant suit : rawler.  As this i i
nL”ttn plan sltlutdf) el_fm th'e trawler.  As this is not a technical

: er normally al g .\\'lfhlll the competence of mere naval
experts, but is one within the province

of a practical trawling
expert, they

. are of opinion that, subject to considerations of result.
ing sfm-\vyo‘rt.hlness of the vessel, Captain Cribb’s ‘ideas should
p;ev‘pl.‘ This officer’s suggestion is to utilise the existing electrical
1: ant of the vessel, which has an output exceeding by 3L LD
s present maximu for "Poses ofrig or,
vmll1 " u lm need, for 1h§ purposes of the refrigerator,
and o construet tl'e chambers and install a refrigerating plant in
accordunce with this available power. )
ally ('heu]fer, obviates the loading of the vessel with still another
Bmvter. lll(l(lt.’:llld a refrigerator 1ather in excess, according  to
(! ) el 1 g - " - . : . . ©
aptain Cribh, of the purely research needs of the vessel.

With this addition and the al
§hould for the first time
intensive research work.

terations already sanctioned, it
be possible to conumence serious and
Captain Cribb’s present stuff however
appears to us l()' be somewhat inadequate.  Besides the Captain
]i,i(l:., L“:\?li,l:jg:l 11 lllj:,.dullml;; 1:th\‘e ‘]:ters;;‘uffoi" u1‘1 in{-elvl_l'gent Indian _Sa'ilor

aring pa soat Jatina and with a very limited
geneml. education, which does not even extend to a knowledee of
colloquial English.  He is no doubt technicallv qualified but it
need hardly be mentioned, {hat he cannot pnssfblv be exp’evie(l to
1:1ke.(:hm'g'e; of the vessel in an emergency. His first driver (Chief
Engineer) Is a Mubammadan who has learnt his business in the
vessel, 1.1:\\'1112' started as a mere seaman. Under Captain Cribb’s
kindly interest and coaching, he has gained his technical certifi-

c:tfs. The rest of the staff are men of inferior capacities and
status,

If, therefore, the vessel is to be worked to its best usefulness,
we consider that Captain Cribb should have the assistance of a

. . . S
This, besides heing materi-

. 215

qualified and experienced mate—an officer capable of taking charge
of the vessel by himself in the absence of Captain Cribb. This
is a modest recommendation, as will be seen from the facts that
the trawler of the Bombay Government was staffed by a captain,
mate, engineer and boatswain—all Kuropeans, and that even in
the recommendations of the Committee of 1919 a Kuropean mate
was regarded as indispensable. As matters stand at present, the
capacity of the trawler to do continuous work is limited by the
ability of Captain Cribb to remain on duty continuously and, how-
ever willing he may be, human powers have their limits. In his
case these limits arve further narrowed by his being no longer
young, and by reason of his being obliged to work in a tropical
climate. As a trawler has to be out at sea for several days at a
time, and put into port only for the purpose of reducing observa,
tions to a chart, we think her efficiency for work would be
materially enhanced by the provision of a qualified European
mate for the vessel. Captain Oribb’s presence in England on
leave from June to December this year may be utilised for the
purpose of selecting a suitable officer for this post.

The Committee have learnt with considerable surprise from
Captain Cribb that a marked difference of treatment by Port and
(‘fustoms authorities is shown to the Lady Goschen as eompared
with the Zady Nicholson. The latter enjoys the full privileges of
(tovernment vessels, being neither obliged to take clearances in
leaving ports nor to observe any formalities in eutering Indian
ports. On the other hand, the Lady Goschen is obliged to take
formal clearances from port to port in India. The courtesy shown
even to the fishery vessels of Toreign Governments in these
matters—for instance, the Nauwtilus of the Ceylon Government—
is not extended to the Lady Goschen. This is not merely a matter
of prestige, but it causes very material inconvenience and delay.
We understand that this differential treatment originated at a
time when®the Lady Goschen was engaged on Salt transport work,
but we can see no reason whatever why this treatment should be
perpetuated, when it has been definttely laid down that her main
business is research. 'We emphasise that this is a matter deserving
immediate attention and recommend to Government that necessary
steps may be taken to ensure for the vessel the full privileges and
rights of a steamship belonging to a Provincial Government and
engaged on scientific vesearch.

Tour Fiswmeries Boars.

The full history of the purchase of these vessels, and the work
they have done hitherto, is contained in the chapter relating to
them (Chapter T, Section IT). The Committee have come 1o the
following conclusions with regard to them:—

Lady Nicholson.—The cost of maintaining this vessel for {he
vear ending Jlst August 1928, was R+ 6.272-15-9. The actual
running of the engine during these 12 months was only for 214
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hours, 15 minutes. This proves quite conclusively that she is a
very expensive vessel to maintain and that she is of very little
actual use to the department.

0 We thereiore;uggest that, considering her unseaworthiness and
e consequent ic i : i i
th, Hs. quent 1( ifficulty of selling her for an appreciable price,
T eny S 1
],'(l\‘]bl]]e\ wmd oil tanks should he taken out of her and sold, if
possible, or scrapped.  Her hulk may be utilised with advantage as
nl floating storehouse and office for trawler Lady Goschen. TFor
Dus.pmposel, ﬁa crew of only two watchmen would be required.
1110 arli-fic T QO U 3 o 1 O
uring pear shery season, if required, she can be used as a depdt
ship on the banks.

, S?}t()lﬂl‘l(lﬁ(l.-——She is no longer fit to be wsed as a motor-hoat

or the ch shery. TMer engi v :

Ao th ‘ank‘.ﬁ,?hel.s. Her engines have already been removed.
s she was originally designed as a fishing smack, she might he
o - » . . A :

;L)smgried to the Fisheries Training Institute at Calicut as a training

R - o
oat for the students. No crew would be necessary in that case
v ase,

except a temporary watchman when she is laid up during the
monsoon at Beypore. °

o P:al){]—l—:l:lus bon't may be fitted with a new engine of the Ailsa
g;}r%lh q11( I}ypel,l\\tllm-h,}m-,cordmg to (‘aptain Cribh, costs about
£65. She should then be stati : i Bi 1

Station where such a boat is :ﬁ;::::ilt;t Rhflril'j;m:r(llali%]}:gloglgal
lascar on Rs. 25 per mensem should suffice as crew, wen e

ererett y
Leverett and Sea Scout.—These are necessary as chank fisheries

) R .
i?l\elp]n(,e in Tinnevelly and Tanjore at the same time. The crew
ghould be reduced to & minimum in each case during the off season

SECTION TI.—INLAND PISCICULTURE.

. T]nls aspect of the department’s activities received emphasis
i:‘;)l}l;ei;:d\f‘?‘;]:‘o‘;};lnéllcelnent. Sir Fr(?derick Ni(j,holso-l}) was m'uch
Tnl ° ; ]Q(’mfo had been done in Japan in this direction.
aragraphs 196212 “Fi es 1

he Eug‘ﬂlstid cert;h;lI)igfich\:fhlll::f " tthhe;i Fisheries in Tap (17-1,”
copied from Japan, and tiw%e 1;91';f me ocs 8 (:alpal)le of be}ng
e 0 , se relate exclusively to inland fisheries.

-Ta.,pan he stated ‘‘ suggests certain cheap and immediately
possible methods, open to the poorest man who owns a patch of
water, to every village which has a tank or ponds, to the owners of
many thousands of acres of paddy-fields and to the controllers of
thcusands of acres of fresh water reservoirs and canals.’” The
avalogy of conditions was so manifest and the possibility of imme-
dmh.a imitation so clear that the inland piseicultural section early
received a full share of attention to the extent of spr;aa(linf; its
activities to such outlying spheres as the Nilgiri trout ﬁsherie: and
the c_ulture of oysters for a market, as select as it was vestricted.
But it must not for a moment be supposed that the main line of
development of inland work was thereby neglected. The difference
in natural conditions hetween India and f apan was realized and
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studied and work was confined to such avenues as promised a scope
for development on Japanese lines, but with full allowance for
such differences as existed.

In the result the department has now six farms to serve as
modest research centres, and for fish-breeding. In certain districts,
notably in Chingleput and Nellore, Government tanks have been
taken under the control of the department. These tanks do not,
as a rule, hold water throughout the year, but, nevertheless, they
are stocked annually with young fry. The fishery rights in them
are leased, and the progressive increase in their rentals is a
concrete proof of the success of the department’s efforts.

Where the waters are perennial, as at Mopad, the stocking is
done with a view to more distant ends, and it is hoped that, with
a suitable form of lease ultimately, the rate of fishing can be
controlled by the department and not entirely left to the discretion
of the lessee. It will thus be possible to increase gradually the
food fish supply from such waters to their natural maximum, so
that they may provide fish uniformly throughout the year instead
of fishing being confined to the periods when their waters run low.
The. difficulties of attaining completely to this ideal are obvious,
but, on the evidence of the Director of Fisheries and considering
the history of such efforts in Japan as well as the results we have
ourselves seen at Mopad, it does not appear to us to be beyond the
possibilities of realisation to a substantial degree.

As the fishery rights in such waters have to a great extent been
assigned to local bodies, the transfer of their control to the
Fisheries Department involves the payment of annual compensation
to such local bodies, the amount being fixed on the average of
the rentals realized by such bodies for five years previously. The
Committee have noted with satisfaction that the rentals now realised
by the Fisheries Department are substantially in excess of the
compensation they have to pay. The figures for the past ten
years are asebelow :— :

Fishery rentals from rivers and tanks and channels and com.
pensation payable.

Tanks .
Rivers: Tanks in |Tanks ir| and
Years, Caunvery, CSOTPP"' Chingleput| Nellore [Channels Total, C;Ti];;n-
Coleroon, | 52190 | District. |Distriots |in other .
districts.

RS, R8. RS. IRs. RS, RS, RS,
1918-19 .. . 58,324 | 34,898 12,669 376 5,044 | 17,969 | 10,049

1019-20 .. .. | 7046 | 34898 | 12,02 | _ 261 | 5738 | 18,011 | 10,049
1020-21 .. .. | 62,292 | 40,906 14,799 13,463 | 28,262 | 21 036
1921-22 .. .. | 61,453 40,906 10,148 6.732 | 25,880 | 21,036
1022-93 .. .. 81,551 [ 40,906 16.103 13,063 | 35,287 | 21,036
1923-2¢ .. .. | 83,646 | 40,906 3,225 | 7.016 | 16,538 | 26,772 | 21,359
1924-25 .. .. { 81225 | 40,906 2203 | 10.19¢ | 13,420 | 26,817 | 21,369
1026-26 .. .. | 74,631 | £0,906 8770 | 16461 | 8207 | 33,447 | 21,369
1926-27 .. .. | 76,215 | 40,906 7543 | 10,828 | 8,077 | 26,448 | 21359
1027-28 .. .. | 73,819 | 40,908 8565 | 9,313 | 8247 | 26,125 | 21369
28
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This sphere of work appears to us to offer great scope for deve-

lopment. There are tanks scattered throughout the Presidency

capable of responding to such treatment, though only a small
ir.actmp of all existing tanks is, in the opinion of the Director of
Fisheries, suitable. He estimates—and we see no reason to doubt
the accuracy of his estimate—that if a full selection of such suitable

tanks throughout the Presidency were made, the annual compen-

sation to be paid for them would not exceed Rs. 2 lakhs at the
present rates. It is of course likely that, as the fishing potentialities
of these waters are- progressively enhanced and rentals increase
the Local Bodies may, with some justice, claim corresponding
increase in the compensation paid to them. The Committee are of
opinion that, where such increased compensation appears due, the
. Increase should be determined, after deducting from the avérage

gross receipts of previous years, a full and proper share of adminis-
tratlve. charges, cost of expert supervision, a reasonable charge for
collection of the rentals of fisheries and risks of seasonal failure
involved. As it is the aim of the department to work for public
benefit rather than departmental profits, the halance after deduct-

ing such charges may be offered as compe i
Board entitled to it. pensation to the TLocal

>

We recognize in this sphere of the department’
furth(?r possibility which is likely to affect the fu
fisheries. These tanks being scattered throughout the Presidency
offer a ready means of wide distribution of fish-food-supply to a
great extent free from the difficulties of transport. And with their
gradual development a much wider market, co-extensive with the
Presidency, would pari passu be developed, so that when the time
comes for Marine fisheries to reap the full fruits of the maritime
researches now being conducted, they would not be hampered by
thg absence of an inland market for thejr catches. 'We are of
opinion, and this conclusion is supported by the evidence of wit-
nesses who emphasised the occasional glut in maritime ‘markets even
under existing conditions, that the opening up of such inland
markets is an indispensable preliminary to the development of our
Marine fisheries to anything like their full potentialities.

s activities one
ture of Marine

The Committee understand that some alarm has been raised with
regard to the annually increasing totals of the compensations
already ?efer_red to, and that the Finance Committee naturally
regards‘lt' with some apprehension; but they would like to urge
that this item of expenditure should not be regarded per se bub
only in connection and comparison with the income derived from
such waters. The result would then be seen, even on purely finan-
cial grounds, to be overwhelmingly in favour of our recommenda-
tion for a progressive extension of this work throughout the
.PreSIde.ncy. And when the unassessable public benefits of an
mereasing supply of fish-food to the people at large are considered,
and the fact that such wmethods of stocking can easily be copied
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on any scale, however modest, by private owners as in Japan, as
well as the further fact of the pioneer work involved in fostering
a wide market with which the increasing supply from marine
fisheries can in due time establish immediate and profitable contact,
the soundness of this proposal, they believe, stands fully vindicated.

In concluding this portion of their report, the Committee deem
it necessary to refer to a matter of relatively minor importance.
They understand that occasional differences of opinion have arisen
in the past with regard to the relative importance of irrigation and
fishery rights in some waters. After a full consideration of the
matter, they are of opinion that in all such cases, the rights of
irrigation should prevail and, where necessary, these should.be
duly protected by suitable provisions in the lease deeds granting
fishery rights.

SECTION III.—PEARL AND CHANK FISHERIES.

The Committee are not in a position to make any definite
recommendation with regard to improvements in the present method
of fishing for pearl-oysters and chanks, that is, by what is known
as naked diving. They are not in favour of dredging for pearl-
oysters as they have reason to believe that the process is likely to
damage the pearl-banks. Dredging for chanks 1s also not an
economic proposal as they are scattered sparsely on the sea-bottom.
They however believe that the difficulty so far encountered in
commanding the necessary number of divers can be overcome 1f the
experiment now under contemplation by the Director proves success-
ful. The Committee understand that there is a simple diving-
apparatus now in use in Japan by pearl-divers, consisting of a
face-mask and a couple of cylinders of compressed air, strapped to
the back of the diver, which will enable a diver to remain half an
hour or morg, under water instead of the customary fraction of a
minute possible with naked diving. This will improve his efficiency
in proportion, and a few trained divers, equipped with this appa-
ratus, should be able to do the work of a very much larger body
of ordinary divers. This apparatus, of which a sample has already
been obtained, costs Rs. 275.

SECTION IV.—RESEARCH.

The evidence on record including the statements of officers of
the department, conclusively proves that this side of the depart-
ment’s activities has been almost entirely neglected. No doubt, in
Marine biology, Mr. Hornell made sporadic efforts in the limited
leisure which other departmental duties left him. Mr. Whitehouse
was appointed Marine Biologist, with a view to develop Marine
Fishery research, but, unfortunately, he was obliged to sever his
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connection with the department before he had accomplished any-
thlng in this .dlrectlon. Since that time, no officer has been
appointed specially for research, and the little that has been done
has }')een dope e}ther by the Director personally or, under such
OC(_;asmnal dlreptlon as he could give, by subordin:’ate executive
Qﬁlcers of no hlgher. grade than Inspector. The record of research
In connection with inland fisheries is somewhat better, chiefly due
to( the labours. of Dr. Sundara Raj before he became Director
(1915—23). Since then practically nothing has been possible by
reason of th(? heavy calls on his time entailed by the administrative
aspects of his work, there being no one else with such training as
woyld enable him to continue the work satisfactorily. 1t is evident
t(; 1;1}11(3 (Elommittee ’E.hat research is urgently needed in every branch
zan b(; n:é)(zlx;tment s work before any further appreciable progress

It is clear from the remark | i
. : ) s already made in Chapter I -
:’;lfotilt Ivzh;leﬁxl%ng w1th1‘l\fa1rine work that the most im;)ortaut, Siit
¢ 1s 1mmediately needed is intensive rese :
: ‘ search of s -
fold nature—(1) relating to observations on which the pr(;pq;a?;,o(il

of a fisherman’s chart could be based: (2) pelat:
biological observations. @ be based; (2) relating to the correlated

Wi]lTI[:: tfl(l)zn(lfrt to which ample reference has already been wmade
the o uaidofﬂ‘ihe navigating officers (Captain and Mate) of
attachey o ud ¢ e latter of a trained Assistant Biologist
Bpoed to U he ‘D’[(;:Sb(?l woxl'kmg: 1 conjunction with the Assistant
B thg eat L e Marine Biological Stations and under the direction

e llisheries Biologist (see tabular statement, Appendix III).

. \ﬁe:vﬂ,l s}t)edthg duty of the’ Assistant Biologist attached to the
migration, eic., of 41l Soudh Talin o DVRiDg, distribution
. tion, o ndian Marine -
blOlOg‘leLl and oceanographical problems conn>ectf:c(1)dt}f1i:1}*leeviita}tlnd I;ilﬁl‘
Z(;):kt w.vill thus be dependent on the trawler which *will have to
Bioﬁ, ils tss Zt?l;ll{l p;{rtly to meet his requirements. The Assistant
o b%olo e els darme Biological Stations will make a rvecord of
Iy ok hé , hy rograpl}lcal' and meteorological observations in
e neig bourhoo'd and will, in addition, assist the work of the
tlawle}' by making their respective stations serve as bases of
opira}tlon for it. The trawler, after each cruise, must, of necessity,
ﬁ? 1;1. at one of these stations, to land its collections for fuller
.hve‘s_lgatlon. and to afford the navigating officers facilities for
charting thelr_r-esults. In the opinion of Captain Cribb this will
necessitate an interval at the station at least as long as the preced-
gleg crulzal.‘ The Committee understand that the research trawler
g orge ‘zgh attached to the Lowestoft fisheries laboratory in
ngland is, on the average, at sea for 180 days during the year,

the rest of the time being taken up with charting results and

working out collections. The duties of isheri '
SUOnS. s of the Fisheries Biologist will
be the general direction and supervision of all theiss Wlt?rl(;gfs well
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as special investigations which it will be convenient for him to
undertake himself. He will clearly have to be a man of outstand-
ing qualifications and sufficient experience, able to train his
assistants by initiating and guiding their research.

The work of the above officers will embrace all Marine branches
of the activities of the department. In connection with the pearl
fisheries, the crucial problem of their irregular periodicity, as well
as minor problems are still unsolved. In chank fisheries we are
still ignorant of the life-history and bathy-metric distribution of
the mollusc. With regard to food-fish fisheries little or nothing
is known regarding their occurrence, abundance, value, etc., even
the exact species are indeed in some cases still unknown.

In addition to Marine work, the Fisheries Biologist already
proposed will have to direct and supervise the entire inland bioler
gical work of the department the importance of which has already
been touched upon in the section dealing with it (Chapter IIl,
Section IT). At present the department has six farms scattered
over the central districts of the Presidency. This entails great
expenditure of time and considerable difficulties in administration,
especially as the only officer qualified to do this work has, since
their inception under his special control, become Director.

The subordinate officers who alone are in residence at these
centres are incapable, without constant expert supervision, of con-
ducting the experiments which alone can give the requisite know-
ledge for utilizing these farms to the best advantage.

We therefore recommend the establishment of a fully equipped
fresh water biological station and fish farm in or near the Head-
quarters of the Department in Madras. In making this proposal,
we would point out that, for preseut purposes, Madras, in addition .
to the advantages of centralization, is sufficiently typical of the
greater part of the Presidency to allow of the more important
general pMblems being investigated there. With the advance of

- knowledge of these problems, it is“likely that special studies will

have to be made in special localities, probably those of the existing
farms which should be continued as at present.

It has been brought to the notice of the Committee by one of
its members that the southernmost districts of Tinnevelly, Madura
and Ramnad which clearly offer great scope for stocking inland
waters have not yet received any attention. We recognize the
justice of this contention and therefore recommend the establish-
ment of a second freshwater biological station and fish farm in or
near Madura in the course of the next two years, as the fish fauna
and conditions of this area differ widely from those of Madras.
The next step in this direction will no doubt be the establishment
of a similar centre in the Northern Circars.

To assist the Fisheries Biologist in this branch of his work he
will need an assistant biologist in Madras and at each of the other
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two'stations when they are established. The Committes fuily
realize the magnitude of the expenditure involved, but as this
branch of work has so far resulted in substantial prof’its to Govern-
ment :‘md as our proposals will tend at least to cover the entire
cost of administering those stations, we have no hesitation in
making the recommendation.

~ Turning to industries, from the history of the department, it
is clear that most successful work has been done and the Commi”ctee
would ‘hke to take this opportunity of placing on record their high
appreciation of the pioneer labours of Sir Frederick Nicholson umﬁer
whose able and disinterested guidance this branch of the depart-
ment probably attained the highest success possible without expert
technical assistance. If progress in recent years has been seriousl
rztarded, the Committee feel that it is solely due to the fact tha);
a stage had been reached where expert knowledge was indispen-
sable. Our enquiries clearly indicate that a Fisheries Bio-cheﬁlist
and a ]:1.s‘her1'es Industrial Engineer are immediate necessitios, Lf
.th(? qualifications of both can be combined in one man, as we are
mformed.that they can, we recommend, on grounds o’f econom
the appointment of such an officer. Faihn: this, we feel chi,:
separate appointments should be made for eaci. ,

o \é’flsj {‘ﬁahze that this will involve an expenditure of public money
v l(j no commensurate financial return will ever be reaped by

e department itself. DBut considering the public benefits that
have arready accrued from industries initiated by the department
such as the oil and guano industries, even in their pregent relé:
tively crude and undeveloped state, and the enormous possibilities
that are open to these industries by the further reﬁnemfnt of their
products and the introduction of internal economies in their work-
ng, we feel that the resulting public benefit more than warrants
the expenditure. On the chemical side, the work most immediatel
required relates to the refinement of fish oil, the improvement of thz
quahty of guano, the conversion of fish-scrap into high rade fish
meal for human and animal consumption and the whol% field of
utilization of bye-products in addition to advanced research relat-
g to canning, fish-curing, refrigeration, etc. The en ineering
\V?l:k will be the improvement of technical a?pliances in %he light
of increased knowledge from chemical and other research.

R‘esea'rcl.l should, we consider, be carried only up to the point of
('mnmerm‘uhzatl.on and the practical problems that arise at this
stage, being chiefly connected with markets and middlemen, should
be tackled in connection with co-operative work. ’

As the sale of products resulting from experimental research
{)ms beconée one of the chief difficulties at Tanur, as it has always
een at Chaliyam we recommend the appointment ial
officer to deal with it. o ot of & specia
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Tue CaarivaM CANNERY.

The Committee were fortunate in having ample opportunities
of investigating this industrial institution in great detail, and of
seeing it at work. They are of opinion that it should be continued
and improved. Among other things, they would recommend the
grant of greater freedom to the Director for the purchase of stores,
such as suitable tinsheets, etc. The above is however subject to
the proviso that any offer of a satisfactory nature from any private
agency for the lease of the factory. is worth considering, provided
the lessee will agree to such conditions as will ensure proper
departmental research being done there at the same time. These
researches, as we have remarked elsewhere, should be pushed to the
point of commercialization, for which, we believe, the ‘WOI‘k in
conjunction with a lessee, affords the necessary opportunity, and
then, if results are achieved which hold forth promise of success in
competition with foreign canned fish of a similar nature, such may
be handed over wholly to a private agency. In connection with
this step, should the nascent state of the industry and its attendant
pioneer difficulties warrant it, the Government may even give a
gradually decreasing bounty, disappearing when the industry has
found its feet and is able to look after itself.

MARINE AQUARIA.

In the preceding paragraphs, we have attempted to show the
importance of biological stations to a Department of Fisheries.
¢ The past decade has witnessed a great increase in the operation
of the economic and the industrial motives for the establishment
of biological stations. This shows itself in the increasing use of
their facilities in medical instruction and research along physiolo-
gical lines, and especially in the modern development of fisheries
research. Prior to the present century much of the fisheries research
was remot® from practical significance, more of it was desultory
and discontinuous, and all of it was utterly inadequate, to esta-
blish a scientific basis for the conduct of the fisheries and fish
culture, which even now Trest primarily upon an empirical basis.
The utilization of machinery in fishing operations, the great
improvements in transportation and marketing, and the increasing
demand for the products of the sea for food have made imperative
a scientific basis for aquiculture if the harvests of the sea are to
be fully reaped and its resources maintained unimpaired for the
future. . . The biological station of the future is thus coming
to be a marine or fresh-water observatory with a broader basis and
wider scope of action.”” *

An Aquarium marks the fuller development of such a station.
Though the Madras Marine Aquarium was opened in 1909 without
any necessary connection with fisheries, but as an adjunct of the

* Biological Stations of Burope by C. A. Kofoid, 1910, pages 1 and 2.
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* Museum, it has since 1919 come under the control of the Depart-
ment of Fisheries. The change of management has more than
justified itself;, for measures were at once taken by the latter
department to increase the number and variety of the exhibits, to
remodel table aquaria and generally to make the institution mmore
useful in research and, at the same time, more attractive to the
general public. The number of visitors who passed the turnstyle
rose in that first year from 95,957 to no less than 163,517,
The gate-collections for the ten years before and after the

1\‘(11131‘111111 came under the control of the JFisheries Department are
given below ;—

Gate CoLLECTIONS.

Under the control of the Museum.

rS.
21-10-1909 to 31-3-1910 ... ... .. 3330
191011 ... ... . T Poog
0112 T e
191213 .. . T U isg
191314 .. ... ... 4l
V1415 .. . T g
191516 ... ... .. 7 g
191617 ... ... .. T gy
191718 ... .. ... 7 glagy
W19 .. . S00s
Under the control of the Fisheries Department.
1919-20 ... ... .. 9580
192020 .. .. .. T gy
192122 .. ... .. 7 gsan
192223 .. .. .. T g
192324 .. .. .. T Eass
192425 ... ... .. . “igg
192626 ... ... .. 7 gras
192627 .. .. . ek
192728 ... ... .. 7 ges
1—T—1928 to 31—5—1929 . " go59

The figures given above deserve a little natice. The average
receipts for the first ten years amount to about Rs. 4.000 a yf;ll’
whﬂe the average receipts since the Aquarium came’ under the
Fisheries Department is nearly Rs. 8,500 a year. And when it is
remembered that the Madras Marine Aquarium was originally built
at the moderate cost of Rs. 17,604, it will be realised how relatively
large are the henefits, material and educative, which it vields. :

The Committee have perused with considerable interest the
orders of Government in which they have emphasised “the neces-
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sity of enlarging the scope of the Marine Aquarium in Madras

~and of providing additional facilities for research work in Marine

Biology and allied subjects, to meet the growing needs of the
Department of Fisheries,” and had given practical effect to this
view to the extent of sanctioning the construction of a new com-
bined Marine Aquarium and Biological station at an estimated
cost of Rs. 2 lakhs, with a recurring expenditure of Rs. 12,300
per annum. The present Committee, though they fully endorse
the view that with the appointment of a Fisheries Biologist and
an Assistant Biologist, Marine, Madras, the present Aquarium
may, with advantage, be enlarged, do not recomiiend that this
should be done on anything like as large a scale as was contem-
plated in 1913, and deferred by reason of the outbreak of the
tireat War. They would, on the other hand, recommend the
development, in due graduation with the scheme outlined for the
growth of Marine Biological Stations at other centres, Krusadai,
Vizagapatam and Calicut, of Marine Aquaria in or near those
centres. Such a scheme, they have reason to think, besides being
cheaper in that it will be more modest, will enable full research
to be carried on at a variety of centres, affording adequate differ-
ences of flora and fauna, tidal peculiarities and climatic conditions.
And on the basis of the admirable work hitherto done by the
Madras Aquarium in this direction, we may also emphasise the

“advantages of having several centres distributed throughout the

Presidency for the dissemination of popular instruction and stimu-
lation of interest in hiological scienre.

In particular, the Committee have been much impressed with the
suitability of Rameswaram, and the scheme already submitted to
Government for the establishment of a Marine Aquarium there in
connection with the biological station on Krusadai Island. As
regards natural facilities, the wealth and variety of fauna and flora
that flourish in the sheltered coral reefs and shallows of Palk Bay
are said to e unique on the South Indian Coast. One of the best
known and most valuable chank-beds lies opposite Rameswaram,
where an important chank-fishery already exists. There is also a
pearl-bank in the neighbourhood. TFurther, Rameswaram is visited
by pilgrims from all over India (180,377 in 1924-25) and is there-
fore likely to be of unusual service on the purely educative side.
We understand that the capital cost is estimated at Rs. 19,500,
with a recurring annual expenditure of Rs. 5,100. It is also esti-
mated that an income of about Rs. 9,000 may reasonably be
expected from visitors in a year.

Vizagapatam and Calicut are centres for consideration in this
connection in the still further future, and the Committee do not
wish to say anything more specific about them beyond remarking
that the site proposed for an Aquarium at Vizagapatam seems most
suitable, and that, if possible, it should be reserved for that
purpose.

29
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RESEARCH AND ADMINISTRATION.

It will have been seen from the opening paragraphs of this
section that research has hitherto heen done only by administrative
oﬁlge?‘s, with other duties always pressing upon them. As tile(onl
satisfactory means of changing this state of affairs, we hav};
proposed the appointment of special research officers alread
enﬁumerated._ On  the administrative side, the present Assistan}::
Directors will continue with such additions as may become neces-
sary, exceptl the Assistant Director of Fisheries (Marine) who is‘a
r?searf:h officer and whose designation had better be changed to
Captain (Lady Goschen) to avoid confusion. The pay proposed
for the research officers and Assistant Directors will be as"follo“'*sk' —

Per mensem, .
. .
Fisheries Biologist e 760—50—1 500
Fisheries Chemist ... 750—50—1500
Captain (Lady Goschen).  750—50—1.000
Fisheries Engineer e 300—25— ,6:}()
Mate (Lady Goschen). ... 500—50— 650
Asgistant Biologists o 300--25— 6350 efficiency bar at Rs. 450

Assistant Directors 25 !
” 2 v e O““ I - 7
Personal Assistant 2g0—§§~ gg(()) 20750 do. » S8
]Iiesezu‘ch Assistants oo 150—10— 250 20. ” oo
nspectors e 150—10— 250 d(())' . %88 |

———

SECTION V.—S0OCIO-ECONOMIC ACTIVITIES.

. A.—T1smEry Scroors.
In this respect the Department of Ti
position. We do not know of any other e‘; .
mlent :imilarly saddled with the I‘E‘;I\)
education.  The history of this as t i d i
feation. ‘ pect of its work explains full
the 1',:1 : }?a :0. :fo fez?gnt“’l Whl(;h have led to this depal%(tI])nent being"
o In ifh t,he ),‘.;ne(.fn]‘?‘n ‘ary- S(-hlools for the children of fisher-
contitue io he ;ﬁ;fidlv’ :11)(1?:9:9(11 f’(m ];(})l'l()wed 'i“ agamter shod
increased by the transfer of no i:a,ssl iclljazl‘ﬂaez l‘:mim e Tas
Coast at present under the management of 1‘ C~ o e e
speak of numerous others which will Bec .
. elementary education become compulsory e

There is a remarkable consensus of o
we have examined on this point
2

heries occupies a unique
pert department of Govern-
onsibilities of elementary

al bodies, not to
necessary, should

d 1Iilnifméhamong' the witnesses
orvin 7 T t, and all of them are definitely of
opinfon, hat s is a sesponsibility which the Tisheries Depar-
mer sh sest suited to discharge. Arguments in favour of this
0&; (:emv ave been advanced by comparison with other departments
> r;g}'xl ern{)nep(;, such as FOI:est and Agriculture, but this analogy
P er beside the point, inasmuch as these departments do not
real with children, but with youths and adults, and, what is more
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signiﬁcant, the education they impart is not general, but pureiy

. vocational. Labour schools may appear at first sight to offer a

better example, but here again, the Labour Department exists to
improve the general condition of the depressed classes committed
to their care. They are not an expert department, in the strict
sense. Hence the care of Elementary education of these classes
would seem to be as much within their province, as the provision
of any special vocational schools would be outside their scope.

The Fisheries Department, on the other hand, does not exist to
improve the general condition of fishermen as a class so much as
to improve their strictly professional methods, in so far as they ply
their caste-profession. It may be true that the people of fisher
villages generally being on the periphery of Local Board jurisdic-
tion, badly served with communications and practically without
votes, are not likely to be looked after by such bodies, even if°
{heir social status does not result in any lack of sympathy, as it
undoubtedly does, on the part of the higher classes. It has also
been argued by some witnesses—and not without force—that the
Fisheries Department can establish through such schools a much
more intimate contact with the life of a fisher village, and that,
as a result, the present supreme indifference to improvements in
professional methods, can, to a great extent, be overcome. Further,
it has been argued by witnesses that the Elementary education
imparted in such schools has, and should continue to have, a
professional bias, and, as such, it is best administered by the expert
department. ‘

Our inspection of fishery schools, coupled with our own know-
ledge und experience fully bear out the contention that the ordinary
agencies discharging the respounsibility for Elementary education
have not been just to the fisher community in the past and. that,
until a very substantial change in social attitude takes place, are
not likely to deal fairly by them in the future. We have also the
conviction that the efforts of the department in this direction
have borne admirable fruit in the past. At the same time, we are
aware that vicarious adaptation of means to immediate ends is not
always wise. As has already been indicated, if the Tisheries
department is to take over all existing schools it would at once
increase its work in this direction five-fold and the enormous possi-
bilities of expansion of respousibility under this head alone cannot
be viewed with equanimity.

Tt must be conceded that this work is not legitimately in the
natural line of development of the department. The chief alm
of these schools is elementary education, and such vocational bias
as is introduced, is but a subordinate element. We know of no
system of vocational education which stops with the child, as it
must necessarily do in this case; and to class such schools as voca-
tional in any sense of the term, would, we feel, be rather

unwarranted.
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' The Committee have given this matter their most earnest con-
mderati_on. We feel that a distinct case has been made out for
dfelegatmg the responsibility of elementary education in fisher-
villages to a special agency, which will bring to the task that
element of sympathy which is unfortunately lacking in the ordi-
nary agency which now exists, to discharge that duty. We
further consider that the element of vocational bias which now
exists in the curriculum of the few elementary schools under the
management of the Fisheries Department may be retained with
distinct advantage. But in view of the general principle involved
as to how far u purely expert department should divert its attention
to matters only incidental to its main purposes, we have come to
the conclusion that an attempt should be made to lmprove upon
the present system. In view of these findings, and as the only
solution which appears possible under the circumstances, we would
recommend that the responsibility for elementary education in
tisher-villages may, as an experimental measure, including the 110
schools on the East Coast already mentioned De trunsfen%d to the
Labour Department, which is now discharging that duty
1'ega.r§1 to other communities suffering under ein(:tly similar dis-
abilities. The curriculum may still be determined in consultation
with the Department of Fisheries which may also share some of the
responsibilities of periodical inspection of these schools.
_ With regard to the Fisheries T
15 a fishery school in the full se
}'etanled in t'he De‘purtment of Fisheries, and when the time comes
i;nwﬁlle ;:T;gi (ifml(),.urf}ll}{s xli)l:tlltzo}(ml ,f'iﬁhe'ry S(ih'()(.)ls for adults, as
functions, serve as a;’illd{s e;lsail)\l e "“1 o o divon to its L
such schools. |y e ‘II; sable source .of supply of teachers for
. y add that, in making this recommendation
we have the support of the Japanese models referred to in para-
graph 24 of Sir Frederick Nicholson’s report. It has been pointed
zut to us by several wituesses, including an officer ¢f the Educa-
1;‘;21111;6?;1:311‘911", t}ha\t, }llll(es.s t}.l,e I“‘Jshgri‘es Training Institute can
o a larg number of teachers than it is called upon, at present,
o do, 1t' can neither .be' truly efficient nor economically sound. We
are convmf:ed that this is true. In spite of this, however, we strongly
feel'tha.t 1t would be an undesirably retrograde step to close the
1nst1'tut10n. As at present organized, the Fisheries Training
Ins‘gtute imparts a full three vears' course of trainine to Malavaﬁ
pupils and a one year’s supplementury course in ﬁshzry techn{(llle
to Kz:narese pu%)ilts, “}*lho’have already undergone the ordinary two
Years' course or teacher’s trajnine 3 -
that the training at the Fisiléilil;s Trgnﬁlaj })I‘i:’?itmtlgges’ted :[103?:
tageously be limited to a single vear's coun ; “‘ y 'may i
mhMala'yq]i ol g0 & sing year’s course in ﬁshe.ry technique
to. . ali g g se students alike. Those with the most
intimate kn(.)wledge of the institution point out, however, that a
single year is insufficient to develop that corporate feeling" needed

with

raining Institute, Calicut, as it
nse of the term, it should be
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if teachers are to be inspired to press forward socio-economic work
generally so as to fill the ‘ r0le of the schoolmaster and parish
priest in Kuropean and Irish villages; a man of influence not so
much by his position as a Government servant, as by his attain-
ments and knowledge; he would assist, probably as secretary, the
existing or form the new co-operative society, would lecture in the
hall, and incessantly, by conversation and argument, inculcate the
new ideas; he would be the sanitary critic and adviser, and, it is
hoped, take the place as guide and true friend which the toddy
shop-keeper or the interested capitalist too often fills evilly at
present. As agent of the department he would be the channel of
communication, and would, in the first place, make the inquiries
which any requests for Government takavi or pecuniary aid might
require. As schoolmaster his duties with those of his assistant.
would be somewhat difficult, for he would have to suit his hours
to the needs of the fisherfolk whose boys are necessarily employed
during many, if not most ordinary school hours; the hours would
be unusual, and elastic according to the character of each day’s
fishing. His teaching, moreover, based on his work at Tanur,
would involve such matters in nature-study as the reasons why fish
should be properly treated and the methods of the same, aund such
manual work as the various odd jobs of carpentry such as are
useful to fisherfolk.”

* Utopian or exaggerated? Not at all; difficult, but in no way
impossible if the matter be tackled systematically, with knowledge;
without haste but also without rest. The men would not be isolated
units—and here is the supreme suitability of this department as
the organizers—but closely in touch with us, through specially
selected sub-assistants, through frequent personal visits, and
through correspondence; the teachers while personally influential,
would be the channels of communication from and to the depart-
ment; beginning as we should in only a few villages at the outset,
they could be thoroughly supervised and made successful object
lessons for other villages; indeed, it is mainly the first start, the
selection and training of the first men that will be difficult and for
that we are prepared.”” (Sir I'rederick Nicholson’s letter, dated -
14th December 1917.) We agree with him. To enlarge the
Fisheries Training Institute at Calicut, by giving a full three
years’ course to all pupils alike, is unfortunately impracticable, as
it is essential that their practical training in the art of teaching
should be conducted with children speaking the teacher’s own
vernacular. We therefore consider that, as soon as sufficient schools
are called for to make it practicable, additional F.T.Is. should
be established in each of the four main coastal language areas. As
a transitional measure, we recommend that the Malayali students
continue to be trained as at present so as to provide a nucleus of
pupils with stable interests in the wider aspects of their vocation,
that pupils from other language areas who are of the S.S.I.C.
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}tuudurd be given oue year's training, as in the cuse of the
(anurese_l)uplls at present and that this trainine be. for ihis
reason, given in KEuglish. Tt will be seen from the tabulated
programme of development that we recommend the provision of a
su'uﬂlur 1;1st1.tuti011 on the Kast Coast in 1932_33. Thle): staff to man,
thig mf',tltu'tmn should naturally be trained sufficiently in advan -e'
and this will need immediate attention. v e

The proposed temporar i

Hhe p ‘ porary expansion of the F.T.I., Calicut, b
ﬁ:;e‘atﬁhtl.on of students from the Kast Coust should be suﬂ’iciel,lt t%),
aise the strength to a level of economic and practical efficiency for

the three vears g :
Madrns, yvears before it i proposed to open the new F.T.I. in

be By that time we fee! th'ut sullicient Malayalam schools will huve
N'e.l}: ({pened ’_co'nu{lntaun 1t at this level. In 1919, Sir Frederick
Nicholson had indicated the programme this school was to follow,

Y'Jl ) .
Lhough this proer: .
ment witl ; 5 programme was apparently approved by Govern
T t Owu 1(l'l‘m‘hﬁcah}0n the rate of progress outlined was not
¢ and 1t 13 on this ace . e :

s account that the strength of the 1.7.1.

is underisably low. "hj
lerisal . 1s neglect, the Commi i S
vemedied without undue delas?. ’ pnities feel, phould be

Tf ¢ . N
' the above proposals are accepted the 111

. o RE
tional class-rooms .+ will need add:

and  playground uiila‘a;lluiie};l:#el and e accommodation
forced upon us in our jnspe Ft)' v lxee(l?d_ . his conclusion was
that, to provide spuce f Peoon of the institute. We recomumend
which the 3.7 I‘P:I‘:e 1‘{1' these.a“d for the research station with
the goround l;et'w;g‘ Otl}llc 1W°rk m the closest possible association,
south of it be u('(lueilll'ed (ico ::;t"ctfi an'(:l the road inuediately to the
: ’ 1 with ¢ 1
extended. re are. as far ac w as
vet o thisliliile e ad;g, (:]t{}?;u(f:h“ :,hcoul(l see, 10 expensive buildings
it would cost {o rem’ove the b1“TI€ ?(; ‘3{‘1:;:;1 ?H?ﬁu ti(;Stfé:ﬁzll.‘e ‘ltl%cleaxTl
b : g <! -

native is impossible as no fisher-childr - i
West Hill for the model school. children would e wwuilable of

B.—Co-oPERATION,

The evidence on this point has heen remarkably definite and
consistent.  Although the fishermen community are perha s more
in the hands of rapacious middlemen than any olther ‘p-la%s of
workers, and credit co-operation has great scope for benéﬁciLal \WOI‘k
amoug them, all efforts in this direction hitherto through the
Q‘l'(llllill'y agency, may be described as diSappointinw’chieﬂ “on the
Las.t Coast. In the case of Credit Societies worked thro}iw'h the
ordinary co-operative agency, one difficulty has been that fishermen
%‘s a}t 11‘111@, ha.ve 1o unmoyable assets to offer as security for loansj

urther, their villages lie away from the heaten track and caste
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officials of the Co-operative Department cannot very well be

- expected to visit such villages and wait indefinitely, often till

nightfall, for the return of fishermen from the sea, to transact
necessary business. Kven, after his return, the fisherman 1s too
tired to take much interest in such matters. The fruits of his
labour are at best uncertain and to recover from him payments
either of principal or of interest on loans is much more difficult
{han with other classes of persons whose incomes are more certain.
Tven in those rare cases on the East Coast in which Credit Societies
did take root, the fishermen often had to pay penal interest by
reason of their being unaware of the due date of payment and in
consequence they themselves asked for the Societies to be wound
up. A contrast to this is to be found in two non-credit Societies
formed among them by the Department of Fisheries. In the latter
case, (fovernment advanced necessary funds to Societies formed of®
groups of fishermen at Blangad and Palapatti in the Ponmnani
taluk, for the purchase of boats and nets, on condition that the
working of the Societies should be supervised by the Fisheries
Department. The loans are being repaid fairly regularly from
profits and no difficulty has so far occurred.

The success of the venture indicates that such co-operative work
is best done through the agency of the department which alone has
the necessary intimate knowledge of this class of people. This view
is supported by the evidence of several witnesses, and is also
endorsed by the Co-operative department [see paragraph 33 (6Y,
page 52 of the Report. of the Committee on Co-operation in
Madras, 1927-28]. We would therefore support the recommenda-
tion contained in the paragraph above cited, but would add the
qualification that all co-operative work among fishermen on either
coast should be done by the Fisheries Department. This would
necessitate some system comparable with that already in vogue
in the Tabour department by which Co-operative Inspectors work
under the datter department, the Co-operative department heing
saddled with the responsibility of supplying and adequate number
of trained men from time to time on requisition and of auditing
the work of societies,

SECTION VI.—FISH-CURING YARDS.

“The attention of Government having for some time past been
drawn to the improvement of the fisheries of this Presidency, which
are capable of affording so vast and valuable a supply of food for
the people, the Governor in Council considers it desirable to ascer-
tain how far the existing resources are practically wasted by the
prohtbitive effect of the salt duty; much fish being now thrown
away, or imperfectly cured, in consequence of the inability of the
fishermen to use good salt in sufficient quantities for the purpose,
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and being .
deleteri]mfs rs;lg;:ietdwt:t the Eseho_f salt mud, which must often be
’ 4 ' er, which 1s certainly not effi 3 ) <
these words : ) ’ Y not eincaclous. Wlth
Madras -:}ii}?eﬁm the first proceedings of the Government of

, 5, avallable to us, on the subject of fish-curing and tl ;

of salt. They are dated 22 T o sh-curing and the price
contained in uth‘ o e(t~“]1d April 1873, The first two statements
. el constitute in substance two of . )
L el substance tw . . 5
for the constitution of this Committe t’l ‘?1 e pain gronnds
ee, while the third analyses

one aspect at least of th st .
issue price of salt, e question of the propriety of the present

But w i e i

explicitt ;;zloa(tnl'i.mme mmportant to us in the above record is the
ke g l:‘,vollll(()ln of the customary right of the fishermen to
purp()’SQ o lcurjl (})lthel'wlse have been contraband, salt, for the
et e i thn% t eir fish. The next communication on the
et toethonr(l} of a letter from Dr, Day, Iuspector-General
1874, o o o e‘ f).vlernlnent of India, under date 25th June
on the Tndins ﬁehtom}( ered to be the actual and probable effect
T Ofs -curing 1.udu§try of an increase of the duty 0}1
Toal Witk oné ‘tm(;re sp?elﬁc.mterest to us, for not only does it
o equﬁ?; t(? the identical question which has been referred
Dr. Day's ‘(‘:)n | ation, but also the empirical material on which
g y's conclusions are drawn related to this Presid d

lefly to fish-curing on the West Coast ey, o

““In 1868,” he says,

salt in Malabar and Kllnarlt was decided that the manufacture of

. a was not illegal. Thi igi
: ! . gal. S was
}1(::11&:3;1 for home consumption only, bu{ now itl i:v r{zr(o)*le;llgml?%liﬁ

c s k

o l;f;l;ignm()ft ?S(lll ; Th.e Tahsildar of N:ogpatam
bl taken ving stated that a great increase in the salt-fish trade
gl b MaI:l :(:21’812$§ the otpenmglof the rail, T at once wrote to the

lone 12 ger, 0 sent me the following 1eplv: mg
: :ltnpjn;j}?ﬁﬁz g}:m“te}lgh‘fvoft salt-Cﬁsh received zli)tystati]zzzn(l)i g:g
he Western Coast was 288 t i ‘
;aar?f lpegl'iog, the quantity forwarded from the Eas(%llii C(?llf:‘:mlg ﬂ«:i
pe am Station, was 1(’@ tons. Thus the inciease of fic 1;""’”1@ edg;lf‘
p()lle.t d 7 importation from the West Coast, where %tzlt L"L] i3
ollected duty-free and employed for curing ﬁ,qh e

¢ fish.

1 . ..
. alabar should have inc ;
igfeis‘iiltl-tax'\‘vas raised in other districts, and zﬁﬁa ?gﬁei{é:e(} iinsg
T /t . e(f ‘entnely 'bear out this view. T have been fpr 1 wi ?1 {
eturn from Tellicherry, which gives the following : oured with
[

. CWT.
‘xport of salt-fish for five years ending 1857-58 ... 18,621
go. do. 1862-63 ... 50,004

0. do. 1872-73 ... 2,92,311

Note.—Th ; : .
186162 7 e duty was raised in other districts by 9 anmas in
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He then proceeds to compare the conditions in Travancore, and

_finds that the facts observed there lead to the same conclusions.

He then concludes as follows:—

“ Thus Ceylon, with a salt tax of 4s. 84. per cwt, and in
Madras, where it is 5s. Hid. show that either country will be
importers of fish cured with ‘ duty-free salt.”” He then appends
a few observations on the general conditions of the fishermen on
our coast, which are of some interest.

< Phe same state is observable amongst those people all along

" the coast of the Bay of Bengal to Cape Comorin, except where there

are large towns or communities that will purchase the capturer’s fish
whilst fresh. TUp the Malabar Coast, so long as one continues in
the Madras Presidency, fishermen are well off, although the salt-
tax is identical with that obtaining elsewhere. The cause, however,
is easy of explanation; irrespective of fish-oil, they may collect
salt-earth free of tax for the purpose of fish-curing. Immediately
one steps over into Bombay Presidency, this miserable state of the
fishermen again comes into sight; no salt-earth may be collected;

the salt-taw has destroyed their trade, except at the large towns.

But in Sind, without a salt-tax but one on the fishing, he is doing
a thriving business.”

On this letter, the Government of India made a reference to
the Government of Madras, asking them ihether they were
desirous of trying the experiment of a Government salting en-
closure, where salt would De supplied at only a little ahove cost

price, etc.

The Madras Government referred the question to several
Collectors of Sea Coast districts, as also the Sanitary Commissioner.
As a result the Board of Revenue reported as follows : —

¢ ThesSanitary Commissioner is strongly of opinion that the
use of semi-putrid fish is a frequent cause of sickness, and that the
amount of salt employed in the process of fish-curing in vogue,
both on the Fastern and Western Coasts, is insufficient to preserve
the animal matter from decay. He further states that salt-fish as
an article of diet is undoubtedly wholesome, and that any measure
which can be devised for the improvement of the supply cannot
but have a beneficial effect on the public health.

The Collectors were however not very sanguine of success, the
chief reasons for it being—
A.—The improbability of inducing the fishermen, who now

pay nothing for the salt-earth and salt-water with which they cure
their fish, to pay even the lowest rate at which it may be possible

to offer salt . . .

30
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B.—The impossibility of starting any enterprise such as that
proposed without prohibiting the use of salt-earth for fish-curing,

and insisting on @/l fish-curing being done within the limits of the
(fovernment enclosure.”

The Board of Revenue considered it, however, doubtful whether
‘ fishermen will, of their own aceord, resort to Government
curing yards, at some cost and greater inconvenience, merely to
be enabled to produce a better article . . . They added that
‘“if it can be demonstrated that the improved methods hold out
prospects of larger profits than the primitive methods in vogue, it

may fairly be presumed that they will in time give in their
adherence thereto.”’

The Government then decided to start

ern . one curing yard in each
Sea Coast district and directed that—

“ The price at which salt is to be sold should be sufficient

to cover the charge (which the experiments will involve), inclu-
ding the cost price of the salt.” g

This was in the year 1874, and the price of salt issued to such
yards was fixed at six annas a maund in the Tast Coast districts,
where the manufacture of salt is easy and transport charges there-
fore less but fishing not so good, and at 12 annas a maund in the
West Co:?st districts of Malabar and at eight annas in South
Kanara, in both of which salt-manufacture is more expensive and
difficult but catches of fish are very much greater.

Though these curing yards had been established by Govern-
ment, there was still complete freedom to the fishermen to cure
their fish with salt-earth. Apparently the improved methods of
curing in the yards did not, as was anticipated, result in larger

profits to those who resorted to them-—a fact testified to by more

than one witness during the sittings of this Commiftee—and in

1882, when Act T of 1882 came into force, prohibiting all colle:-
tion, storage and use of salt-earth as a penal offence, the fishermen
on the West Coast petitioned Government to permit the duty-free
collection of salt-earth by framing rules under section R7 (a) of
that Act. In reporting on this petition, Mr. H. W. Bliss, who
was then Commissioner of Salt, said as follows:—

“No rules for the duty-free collection of salt-earth, likely
to be satisfactory to the fishermen, while affording sufficient pro-
tection to the revenue, have as yet occurred to me. Even if such
rules could be devised, which I very much doubt, T consider that
the expediency of enacting them would at least be questionable.
Fish cured with salt-earth is at Dest stinking and unwholesome
stuff, which it cannot be to the interest of the consumer to allow
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_ to pass into the market. I think that the proper course to adopt

is, to greatly increase the number of fish-curing y'ards, at which
salt will be sold at a low price; and, at the. same time, ab§01ut§1y
to prohibit the use of salt-earth, the retention of stocks of whlph
on the pretext of fish-curing is, and always must be, a fertile
source of loss of revenue, since there is no guarantee that 'the'y
will not be used to make earth-salt. On’the contrary, it is
practically certain that they will be L

““ T trust, therefore, that the fishermen, whose case 1 adml’tY is
st, t . ’
a hard one, will have no further cause for complaint .

The Board of Revenue concurred with the.(.lommissioner', and
the (fovernment, in passing orders on the petition, took pains toe
explain to the petitioners that * efforts are being ‘made t(I)1 msmllt-
mise any hardship that may result from the operation of the Sa
Laws.” This was in October 1882.

From the foregoing it is perfectly clear that the establish-
ment of fish-curing yards was solely in the interests of the public,
namely : —

(a) To provide them with more wholesome dry and salt fish
as an article of diet ; ’

(b) Subsequently also {o save .G.over'nment the troul')le,t;‘
expense and risk of devising and administering measures agaius
the use of salt-earth ostensibly collected in pursuance of an im-
memorial right to cure fish with, but .Whlch could, in the absenlce
of careful preventive measures, be easily converted into earth-salt.

There was, no doubt, at the beginning, a vague theoretical.idea
that the 1®tier article, manufactured under the more sanitary
and scientific conditions of the yard, would be appreciated by ‘the
public at large, and in consequence c'om'n}und a better n.larket. at
the expense of the fish cured in the primitive way, but this antri‘(i-ll-
pation never materialised, and for very obvious reasons. : e
bulk of the consumers of dry or salt-ﬁs_h do not possess even tlat
modest degree of enlightenment, essential to appreciate the value
of the difference. Moreover, it has also been represented to us
that even now some markets do act’ually pl‘lefer the so-called
“ stinking and unwholesome article ” as a food to the more
modest virtues of flavour in the products of the curing yards.
Tor similar reasons of taste do, perhaps, Gorgonzola cheese and
the Doorian command very selective markets | Whatever this may
be, by the year 1892, when the.re' were 10 less than 108l curuﬁg
vards in the Presidency, these initial ideas which underlay the
;'ery founding of curing yards, appear to have been forgotten,
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and i i i '

(hte? Illszvhpﬁlcy begins to be enunciated. In Resolution No. 160
P . ‘ e . . - . ) !
t}l d : a)mh 1_893, the Board in advising Government on
e question of opening a new yard, says as follows:—
“TI B . . . ’

1e Board is : address
attor e B . unv.vﬂhn;.; to' (u.ldxe» Government
atter ﬁ} » on reconsideration, it is of opinion that the erec-
of a fish-curine vard is : : ; e
fion of 4 | ) 11& (,tuung yard is ol a purpose for which the land
in,lit; o llu ¢ ‘ItLeed be piw nto force. When the industry was
' ancy, it was probably desin i A
ey g sirable to encourage it by all
means available ; AR A
(‘mulls ‘naﬁl(lxbzg, but now that it has heen placed on a firm lns')is‘ i
al be w y are of i i ‘ at
o be )Oe]i(. e ttt((;r take care o.i izelf. The Board considers that 1"]1(:
b lh 1\{ ({) 1)}fe1'111111e11t i regard to the opening of fish-curing
yatds should be, that the curers 1 ¥ Ca o
rs should provide the si '
o e : » he site and the
ary buildings, wpon which Government would provide an
<
alt at a reduced rate.’”’

in  the

‘establishment, and would sel] the s

The Gover
ernient approved of {1 O
The Comprtien ot }tp ved of the policy suggested by the Board.
-onl sh 1o invite attention to some s ' thi
enunciation of policy, and i usteogy of
' policy, and the grounds urged in justificuti i
The Board does not g0 so far as to hold ﬁ o on_of it
Act cammot in Tam be poof b old that the Land Acquisition
. t law ppiied to such cases, but the vi 'S
y Necessary implication, to be that, thoueh s an undonsabl,
element of publie. tarss at, though there is an undeniable
Vards, et (abli erests served by the establishment of such
s t,herefore 1 (z,lrest.s served in the main ave those of the curers
e therep}:e 01Iillpant1y private. It is scarcely necessary t(’l
ot oy o'ﬁ'e-ltb notl Ing to warrant this view, and if the crucial
the printiin l1l ;)he){lstling curers to choose between a reversion to
: , 1ethods of curing ir fis i k
m their own homes and pong their ﬁ.bh with duty-free salt-earth
- thei fomes and the more hygienic and scient
of curing their fish in t} o hady outific methods
B 8 e $h1n the yards, were to be made now, the issue
ertain, would not for a moment be in doubt. ’
The refer i
e ) -, B s : )
be o 1:3521311? t9blthe infancy of the industry appears to us to
hooven | S)e(u‘e. hens; e. In a country whose sailors visited remote
PRRN HL o ‘tr.ade'even at the very dawn of civilisation,
s ;],)p‘en e primbive industries allied fo it, could not possibly
) s-lltl_ﬁshm'wlm historic times. Tt js certain, at any rate thi{t
.‘\Iuh.:mm‘ : m(t'umy “rplf never in its infancy in British 01', even
Muhammadan times. The dragoonine i ; abi
T e dragooning of that industry into habits
Faoe qogore $ to public health was certainly only a decade old by
ut the Arv its N .
‘vpu:;’in)()‘l 1(,1 industry itself was probably co-eval with agriculture,
l-ef'e1~e11:e 2{11( tother ancient industries of India. And if the
- be i .
e oronc beenopihte agt?t of the restraints that had, in social
, on i 2 i i i
the statement under discus:ilonth(?t o oo mmediately preceding
e statem 1t 13 open to an e ious
o ; ) _ Ven more seriou
ot ;islllxtl; 1?‘7 "i}ﬁat, t}:). urge tll)le fact that the curers are bearing these
: 1th patience, born of habi i
restra ituation, as round for
ign . LU . ’ a grounc 19
vg;itﬁnﬁlg th(;: private sacrifice involved, is g0 manifestly at variance
e ideals that have so far, from the very earliest times,
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_inspired the British Government in India. We note, however,

that these sacrifices do find explicit recognition in the orders issued
on this letter, for it is provided there that the salt should be sold
to these men at a reduced rate. But this element appears to have
been regarded as a temporary palliative rather than a permanent
principle, and it may be said broadly that, in the next 15 years,
the idea of Government was to be gencrous to the curers, but only
in so far as such gewerosity did not result in any loss to Gocern-
ment beyond the duty on salt.

In 1906, at the instance of Sir Frederick Nicholson, the issue
price of salt to yards in Malabar was reduced from one rupee to
ten annas, leaving the rate in South Kanara at six annas eight
pies. Another concession granted to the industry at the time was,
that Government agreed to construct, in the first instance, the
buildings required and to carry out improvements to the buildings,
if the curers agreed to the recovery of such advances by means
of n small cess added to the issue price of salt in that yard. In
1917, the rate in South Kanara was algo raised to ten annas, as
it was found that the industry could bear normal treatment in
that district too.

A financial statement showing the results of the working of the
yards since 1896 is appended (Appendix V), as also three .graph-
ical records of these figures. In the first, which deals Wlth. the
years 1896 to 1907, the profits are seen to increase progressively
and then decline steadily to the year 1908. Irom the following
vear, there is a loss, which increases progressively up to a maxi-
mum in 1922. This is shown in the second figure. The third
shows the quantity of salt consumed in these years, and, as thete
is on the whole a fixed ratio between weight of salt and weight of
fish cured, the salt-curve may be taken to be parallel to the fish-
curve, and therefore to indicate the variations in the quantity of
fish cured i these vears. It is fairly clear from these that the
loss is not due to any vaviation in the quantity of fish cured, but
to causes entirely outside it. As a mattev of fact, we know it is
due to increased cost of transporting the salt, chiefly to yards on
the West Coast and the increase in the cost of establishment.
Whatever it may be, the loss is a fact, and from the 1n'ate1'ial
hefore us we are not able to see any weans of reducing this cost,
except perhaps in the item of tramsport, of which, however, we
propose to make separate niention later.

The Committee, further, do not see any grounds for differing
from what they understand to be the view of the Finance Depart-
ment, that not only the cost of the actual staff employed on the

ards, but also some proportionate cost of the superior supervising
staff, and all pensionary and other contributions, are a legitimate
charge in calculating the actual cost of running these yards. ‘Any
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Rs. 137 °»l4~ ,Bt'he loss .uu_the y.zu'ds amounted to no less than

Do Ly, Yy apportioning this loss . . .
of sall issued, the loss © RS anmong the total quantity
e ,Ll loss per maund of salt was found, and this loss
The result x\(/)'m lt(i lésue price of salt in order to cover this deficit
annas o duu{)ie » ﬂie e price of salt was increased from fen
uo loss, or we ;;ﬂ]:;il;le ¥> Bs. 1-4-0, and since then there has been
the “1)1’)01'1i0111n> ;’1 even say a doubtful profit—doubtful because
matter of appr cn Ut. l'eliltlﬁfe costs of superior establishment is a
The Uomn;ilt%e Okllm‘m‘gn'h Lnany case, there is no loss at present
e do not think it ; . ‘ i :
- L ess R g g
examining the question as ential {0 go into the matter of
scharges i efnlitabll o to whether the apportionment of such
as the charges on ae o ltmt% Oﬁ ws to whether certain items, such

account of the supply of i ’
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to the staff, should be omitied ; ppy of clothing and equipment
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A ave ese (uest' . ..
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ards were not establis .
the curers so much oy t established for the benefit of

et m the interests of public health.
e anticipati ; ;
fish worl) 11222{1’11:1‘1 t(l:at an unprovement in the quality of the salt-
the public, as a b”eatel'_d}%{nand for the article on the part of
e 1 » 48 1n more civilised countri T
realised. This was the o] _countries, has not yet been
benefited by these vards an?lz ;f)ai;elllll lwhmh th]f curer could have
up to t . / ay say that p
lxla) thatth(inll)(llzz?:;i:&e yards have only p};oﬁt}e’d the ;fxbllzils.selitt’ 1?12;
old way, would h;\\:: gbe}:;‘ysss;)?(;c;ult‘VIIOI? some fish, cured in the
) L - : T 1o selzure : 1
E};ZHI)E}’II:;;UthB“l'IJ-lflﬁ, and to thi§ extent the ﬁsli?illgisiizﬁiifﬁlaz};
e I-m(.l | u“ | }e fact remaing that his market lies in remote
kin(]hof’ ;llt-ﬁui)ln?l?ls of' a public which refuses to recoonise that
combat aﬁd S .llb. HoxIOus. 1“91- a public health depzﬁ-tment to
those (:ouditiple'yent the production and sale of the salt-fish under
mittee theref(;?(z ;voidgh have been an impossible task. The Com-
thess cands s & fa?i ] at some portion of the cost of waintaining
way a8 th‘e lfre 5 :"a};rg(? on gener.al revenues, much in the same
parks or the ustallation of fgﬁeqil;nin?’ the provision of public
22p£lydwholesollle wa'ter, free of chgl?g;jl tzhihztreszi OfItO}l’nS :1(')
ntended that the licence-fees of slaughter-houses ™ Sinltesged
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to cover all expenses of supervision, assessed in the same wmanner

. as those charges are, in the case of curing yards? These in-

stances may be multiplied indefinitely, but we feel that enough
has been said to show that our suggestion has a great deal to
warrant it in actual practice.

The Committee have reasons for holding that the connection
between salt-earth and earth-salt or salt is no more intimate than
that between unfermented sweet-juice and ordinary toddy from
palms, and yet we do not think that it would be seriously sug-
gested that the sweet-juice tapping industry should be saddled
with the cost of its supervision by officers of the ordinary Excise
and Police departments. It has been fairly clear throughout the
early history of the curing yards, and the fact has been explicitly
stated in the letter of the Commissioner of Salt in 1882—Mr.
TI. 'W. Bliss, a distinguished member of the Madras Civil Service®
—that these yards represented an easy means of preventing the
use of salt-earth for the purpose of fish-curing, a use which was in
the nature of a very ancient customary right, which, if not for
its connection with the manufacture of salt for ordinary domestic
consumption, would have been recognised much in the same way
possibly as the right to water in the case of mamul wet inams.
Thus these yards have also served—

7. To save Government the trouble and expense of devising
and administering mensures against the use of salt-earth, ostensibly
collected in pursuance of an immemorial right to cure fish with,
but which could, in the absence of careful preventive measures,
be easily converted into ordinary salt.

The Committee consider that, in equity, the curers are entitled
to some portion of the saving thus effected, at their expense, for

the Public Exchequer.

The Cogmittee realise that it is a more difficult matter to assess
the exact proportion in which the cost of administering the yards
should be divided between Government and the curers, but before
making any specific suggestion on the point, it would be as well
to remember that the concession is to a class of people, the fisher-
men, for whom, as has already heen observed in the chapter on
education, the Government does relatively little. Their villages
lie away from communications: they are scarcely served with
schools; the Agricultural Department scarcely knows of their
existence; mo veterinary assistant probably ever visite the bulk
of their villages, and even ordinary medical relief is rarely con-
veyed to them at public expense. They are ignorant and helpless,
and have for generations struggled on the very verge of a mere
subsistence-economy. And what has been done for them in the
past? The Government of India is prepared to give duty-free salt
to any industrial concern for industrial purposes, and the wealthy
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rBuckmgham and Carnatic Mills of Madras get salt from the Wall
ill‘ax goad Depét duty-free in exactly the sa?n‘e way as a fish-curer
! 111&1 5 I;;vefrg}zrfnt ya}l;d now does. There is perhaps this difference,
has o pap b al;rzr:u zsfno control over cost of its transport, but
opportuni{ Of‘ uled for, while a big commercial concern has an
oot inythe ?Vrranggng 1ts own economies .in the matter. And
potiing L holdin?ylo 1supervmlon is, we b.eheve, charged to such
ver b folT g )f)}il( eiil salt for industrial purposes, while the
ey o e};()); su( ,}c arges as well. The Committee feel con-
heon oo TEC ]Dntl}/;e t‘le disability under which the curers have
a0 e 141 ' ‘(: 1lnecen‘c1 past, ever since the price of salt was
is e o trems g fhisai;:p’i f;:l((lﬁ\f 0;1}‘(1 urge that some restitution
ot et . s specific s.a(\fmta.gfa, in addition to what
poverty, social status and civic disabilities entitle them to.

tha{tﬂ};: Scﬁfsf .“rgf,d befOI‘e' the Committee in their discussions
the issue pric 1sf olten a middleman, and that any remission in
with him por/eiqo sal‘t is l.1kely to result in a henefit which stays
the PI’O(hl;:t B‘utpﬁlsls}bly In part transmitted to the purchaser of
statement oi‘f th s does not appear to us quite a comprehensive
as a rule, oo o i Ease, The fact is in evidence—fishermen do not,
to sell fliefh f“ 0 ia_tch ﬁsh for salting. What they are not able
not at a]l“ therom-t © daﬂy catch for a fair price, or sometimes
of the r'm’f ma{ 2}1? ConstFa1.11ed to sell to the curers. The supply
suppl ime; t fnad.to this industry is therefore inelastic, and the
The remission ot }lfp‘?sed of at that price which will absorb it.
Stanon eﬁhaél(w otht € 1ssue price will, no doubt, in the first in-
enter ,I'isi]]o' ® the profits of middlemen-curers, hut these are an
the tII)'a(ie ;, Comtmercml class, anc} the fact of unusual profits from
e Thi?]m?]l very well he hid from them for ant length of
resul.t that ‘thmﬁ hstlmula'te f;ompetition among then;, with the
hitherto for ’ ; erman 1s hk‘?ly to command a better price than
for curing S'Flcl Poﬁ‘tmn of his fish as he is constrained to sell
cotlrs;e tobI:efl h 1}115 the benefit of -the remission is certain in due
the increqqe(IC (llm fo an appreciable extent, and what is more,
a boo “tl(1 production will lower prices, and besides conferring
i I on the consumers, who are as a class among the poorest in

the land, will also i .
Jah ﬁsh-di;t_ also increase the percentage of the population hymg

o i[g‘;gZa;a’:)eiI;tal? zj:r,r,;ueld that doubling the issue-price of Sﬂ‘_lt
the vards.k Thiqa ii ,e(mnt ;i(ileammmt {)f fish offered for curing 1
W Wy . + g v'

given, namely, that Whateverl’t}::efsa};] S:‘P{)m’ts e e f‘b}:ﬁ
for salt-curing may be, the fish b (Pmm}d for fresh
it om o ot Y t’ > fisherman has no choice but to accept
I or quq h sh to some oth.er use less remunerative. These

E ses i S0 unremunerative—manure possibly—that any
price how.(\wr ]f’“' for fresh fish is better. Aeain the price of
salt used in curing contributes hut ahout 15 pe: Cenyt to‘fhe value
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of the cured fish, and so if its price is doubled, the price of the
raw fish, which is about 75 per cent of the whole, has only to be
reduced by one-fifth to keep the total cost of the salt-fish at the
old level. There are no exact figures available as to the quantity
of salt used and the value of the raw fish varies with different

varieties, but we may safely take—

Cost of salt about 14 per cent at most
Cost of raw fish ... ,, 16 "
Other charges ,, 10 5

The Committee therefore think that any remission in the issue-
price of salt is likely to reach the fisherman either directly or by
stimulating the salt-fish industry to the extent of raising the price
of the raw fish.

The Committee thus believe that a definite case for the reduction®
of the issue price of salt has been made out, though the difficulty
of determining it exactly still remains. They would however
recommend to the consideration of Government their unanimous
opinion that it would be fair to charge to the curers something
over a moiety of the total cost of the yards, salt and supervision,
as assessed on the basis of the calculations of the Finance Depart-
ment. Accepting Rs. 1-4-0 per maund as this total cost, at the
present rate of consumption, they would suggest that 60 per cent
or 12 annas would be a charge comprehending the generosity the
community and the trade deserve at the hands of Grovernment.

The transport of salt to the yards appears to be effected in the
following ways, namely:—
A.—By schooners hired to carry it under their own sail, the
charge being according to the total quantity conveyed.
B.—By hired schooners, which, after being loaded, are towed
by a steamer at Government expense; hire being by the month,
C.—By trains.
Of these, the first (4) is the cheapest, but it has one serious dis-
advantage. The process is slow, and being dependent on wind,
weather and the limited skill of navigators of local training, there
is great indefiniteness about the durations of their trips. This by
itself is bad emough, but its gravity is materially enhanced by
the fact that even in the big curing yards on the West Coast, there
are no storing sheds of capacity commensurate with the demand
on them. If therefore a fishing season commences earlier than is
anticipated—and in our present state of ignorance of our coastal
fisheries, this is often the case—this system naturally breaks down,
and has to be supplemented by either or both, of the other two.

(B) Depending as it does on towing, this method presupposes
the availability of the Government trawler for the purpose. This
is a very prompt and ecnomic means, but when an industrial
equipment is provided for one main purpose, it is economically
wnsound to utilize it for a subsidiary and far less important purpose

81
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zgv:ile %1‘2}11111(_1, that its efficiency in that use for that limited time
cove shaé) B 1t.s ‘prlme and su.pplementary costs. It is manifest
wguid ad b Vl\)zmg been the main Wor}&'of the trawler, its purchase
et o een an ullsoupd.pr0p051tlon, for its capacity for use
cortaiy c Ilneﬁlon 18 s0 hr.nlted, that taken over the year, it
on its 05; “i’;“i d not have paid more than a fraction of the interest
Dot t‘o Ercra t(IZIOSt _and depreciation. It appears to us beside the
remed forbih tatdlt was not fully equipped for its main work, the
directyand N at defect is not indulgence in subsidiary uses but
in passin PWQJ:illp;chremoYal of such defects. We therefore concur,
for the glir 1 e ruling of the Finance Committee, that its use
If howelx)rerp()\:ri of ;o?vmg. salt-schooners is, on principle, wrong.
it,, the natux’*e ofen ﬁ)mg its proper work with full equipment for
“Tor the traulor sue wc;lrk necessitates p(?riods of enforced idleness
observations made o pyien hydrographic, fishery or biological
charted. oo SE '}fi on the previous cruise have to be worked out or
its Ieo‘it’imate e kperlods can, without the least interference with
bo abdesirabl work, be used for. transport work, that will no doubt
serds akndvt }f nlloeans of red.ucmg the transport costs of salt to
T ;f o ereby of reducing t}.le public burden of such costs.
s 2 05 1 epl‘ii?lous recommendation is accepted no share of such
Cribb. the gmilma.ﬁly due to the curers. After hearing Captain
possib’le R mittee are of opinion that such economies are
with an emphati recommending t_hem for consideration, we do so0
iaeh times ° ic }fn‘ovmo ‘that this should be merely an incidental
interfere in theei1 Orced_ldleness, and should not he permitted to
Tu the event of i%St with the trawler’s more legitimate duties.
unexpected I(l) f ot Sonditions not being satisfied, when an
salt flas to %Z ru:}ie?ial’: from yards eomes, or in the season when
the same time, we can Otseveral_blg neighbouring yards at about
wse of (C) s \ at present see no other alternative but the
ransport by rail—a most expensive method, and one

to which recourse
b which e should never he had except when absolutely

————

SECTION VII—THE DI
AN RECTOR, OF TFTISHERIE
AND HIS OFFICE STATF. SHERTES

The Director of Fisheries i3 a

Zoology of the University of Madr
Rovernment is as bhelow : —

distinguished graduate 1t
as, and his service under

Zoologi istan
gical Assistant, Gtovernment Museum,

Madras .. 1912—14
Asms.tar.lt to the Piscicultural Expe.{-"r, 1915-16
pfﬁglatlng Piscicultural Expert 1917—1"’
A§51stant Director, s.p.t. ... 1918_‘\
'ngicultuml Assistant 1919
Assistant Director, Inland Fisherie?q“ 1920—23

Director of Fisheries .. 1923 onwards.
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From 1908 onwards he carried out a series of valuable researches

-on’ the life-history of Indian fishes. .

In 1921 he proceeded to the University of Liverpool, where
as o result of his work, as embodied in an original thesis on the
Irish sea deposits and their drift, he was awarded a Doctorate
of Philosophy. On return, he was appointed Director of Fisheries

in the year 1923, and he has occupied that position ever since.

During the time he has been Director, he has travelled exten-
sively in Great Britain, Germany, Denmark, Holland and
America with a view to study the organization of Fisheries in
those countries, their methods of research and their achievements
both in pure fishing and in the allied questions of cold storage,
transport and industrial applications. He is a Telugu by birth,
and has lived a considerable time in Tamil-nad and Ceylon, and
is thoroughly familiar with the languages, habits and life of all
the inland and maritime fisher-folk of this Presidency. He 1s
therefore able to bring to his duties, a trained intellect, an
experienced official mind and a fund of knowledge comprising not
merely local conditions, but also of the fishing industry in all
parts of the civilized world. The Cominittee feel that they owe
a great debt to the Director for his services to them.

They would further like to bring to the special notice of
Government his achievements in connexion with the Pearl
Tisheries of 1926—28 off Tuticorin, the success of which they are
led to conclude by the records of the fisheries that they have read,
and such evidence as they have heard, was in the main due to
his organizing capacity, expert knowledge and ability to work. It
appears to the Committee therefore unfortunate, quite apart from
all other considerations of status and prestige, that his pay should
have been fixed at so modest a scale as 750—30—1,200 and per-
mitted to remain there. There is no precedent for it, for, his
predecessor, by no means a distinguished scientist though an
expert Fisheries Officer, was on a higher scale. We have in conse-
quence the strange situation in the department, that the Assistant
Director, Marine, is on a higher pay than his own Director. The
Committee understand that the former appointment was made on
the strong and specific recommendation of the Director himself,
and from what they have seen of the work and personality of
Captain Cribb, the Assistant Director, Marine, they are strongly
of opinion that the department is fortunate in having the services
of such an officer on the pay now given to him. They would,
however, like to point out that the present pay of the Director of
Tisheries is not commensurate with his qualifications, his past
record of service, the status and prestige of the head of any
department of Government or the responsibilities of his present
office. The Director, in their opinioz, should be paid a salary on
a par with other heads of depariments of equal status. They
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would therefore recommend to Governnent that the scale of his
bay may be increased to Rs, 1,250—50—1,500, the scale now
attaching to the office of the Director of V eterinary Services (but
which we understand is shortly to be increased), and that this be
given effect to from the next finuncial year. ’ ‘

_The Committee understand further that in common with the
D.lrect(n’ of Veterinary Services, the Director of Tisheries is not
given the full powers of a Head of a Department under the provi-
.'slfcl)lns of thl'e Fundamen‘gal Rules, Chapter 11, paragraph 9 (32) ii.
un(fli)’dou)llll(?tld(el'.ttha‘t)th}s 15 upt.to hqndicap thg administratiqn,
pra ot fuite see why an officer of the experience and service
of ! 1ie£)tle;e{1t D1rectgr should‘ not be entrusted with the powers
: sted in the‘Dlrector of Agriculture or Industries. They
 recommend this point also for the consideration of (fovernment.

. '11_1 :onclusion, and for reasons recently discussed in full for the
: 3)1;(111;1 Il)litlagftoolf O:E %)rufely ‘n'unlster%ul officer as Personal Assistant
Direstor ot 2 of e e}'lnmy Services, and a few years ago to the
virector of Agriculture, they recommend the appointment of «
similar non-expert officer, preferably with Revenue and Accounts
ju‘a"lmng,{, as Personal Assistant to the Director of Fisheries ’ Thi;i
tiﬂllns:; ;Ln;zuretl(;etvhel expert Personal Assistm}t he now has. This
B pove to Tel} ve him of much of his voutine duties, and afford

ecessary time for the performance of his more important

duty of directing the expert work is
el ot 2%*0_—25_15010‘ work of his department. We suggest

SECTION VUL~ MISCELLAN LOUS.
Lareicidal fish.—The histor
alrgzuly dealt with in the
main (blju?ﬁhes of work are threefold, namely :-—
. ) the selection and breeding of good strains of lapvicid:
fishes in fish farms for supply to lsca(l) 1()(t)’(§)i0e(s;btldmb of Torvieidd

b the herl i i f
10d1¢ stoc 4 S § 1 i
lnul.u.(‘ ) ; I , cal St()bklllg of ]_)U()lb and water holes m speumlly
drious I'd(:tS, such as the Nallamuluis'
L)

tory of this branch of work has been
Chapter on Iuland Pisciculture, The

(¢) the conversion of mosquito-invested sheets of water in

pluﬁes.where malaria is endemic into fish-breeding ponds thereby
" . . e )l g . ~ D . M
vendering the arvea free from malaria—conspicuous ~ work in this

direction has been done in the Tor ats :
Chingleput, e llort moats at Vellore and

The department mukes o nominal charee covering o rimar
costs in the case of supplies made to local bodies. t.}Inn’}l};epcause O}f’
(b) and (), the work, though legitimately within the province of
the Department of Public Health, is gratuitous, though no doubt
some profit is made out of fish-breeding referred to ign (c). The
Committee are of opinion that the cost incurred in these activities
should, to some extent at least, be borne by the Department of
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Public Health in the form of a contribution. We are of opinion
that, in the interests of Public Health, this work should be steadily
developed throughout all malaria-affected tracts of the Presidency.

INpUSTRIAL.

Scholarships.—1The Committee wish to invite the attention
of Government to the scholarships now awarded in the Department
of Industries to Indian Students for the study of Industrial subjects
abroud. We need hardly point out that fishing is an iudustry in
the full sense of the terwm, as defined in Part I, Rule 2 ¢f the rules
for the grant of State Techuical Scholarships and, from what has
already been said in preceding paragraphs, an industry of para-
mount importance. They would therefore recommend to Govern-
ment that subjects connected with this industry should also be
included among the subjects for which such scholarships may bg
awarded. We may mention, as suitable subjects of such study—
Bio-chemistry of fish-oils and fats, Bio-chemistry of preserved fish
and by-products, the industrial and scientific aspecis of refrigera-
tion and cold storage, and even methods of capture, such as
trawling seining, lining, etc.

If this view is accepted, it follows, as a necessary corollary, tl‘mt
the Director of Iisheries should also be on the Board of Selection
(Rule 7, Part T of rules for the grant of State Technical
Schelarships).

ADMINISTRATION REPORT.

lu reuding the portious of the Presidency Administration
Reports relating to this department for the years 1924—29, chleﬁ){
1928, the Committee have noticed that, in reviewing the wor.k of
this departwent, the income is bulanced aguinst the expenditure
and a conclusion drawn in terms of profit and loss as in the case
of a purely commercial concern. The Committee are at a loss to
understand the basis for this differential treatment. The findings
of the Cogumittee in the preceding paragraphs, no less than the
repeated statements of Government, afford no Justl.ﬁcatlon whatever
for judging its work by its receipts. Far from being o mere profit
and loss concern it is as much a scientific and expert department as
that of Agriculture, the main results of the work of which are in
the form of public benefit. -

We therefore recommend that, in this respect, the department

be accorded the position due to it.
CoLp S1orAGE AND TRANSPORT,

The Committee have had the advantage of hearing two distinet
varieties of evidence on this subject; one, from the fisher-folk
themselves, who complained of the difficulty they had in preserving
their fish from taint, especially when they had a good catch and the
ordinary market was not able to absorb it ail, and there was no
fish-curing yard within reasonable distance, and the other, from
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persous  who, though uot uecessatily fisherinen thewselves, were
engaged commercially in trausporting and selling fish in distant
markets,

Tt hus alveudy been incidentally mentioned in another connection
that fishing villages were on the whole very much worse served
by roads than the rest of the Presidency and this in a country in
which, broadly speaking, communications ure still undeveloped.
Seeing that we are to u great extent guiding our future develop-
ment on English models, it is as well to realise adequately the part
played in that country by improvements in roads and means of
transport.  ““ Thus,” says a contemporary authority, ‘ during the
latter nineteenth century, the dominant factor in the Englishman’s
ncreased capacity to obtain almost every important commodity was
one and the same, numely, improved trausport; for, o main part
fi what improvements in manufacture accotplished was to cheapen
Yoeans of transport.” These improvements are available to us for
use, provided the means of communication are ready. There is a
real defect in this direction, but it is a most encouraging sign that
local bodies are now taking a much livelier interest in the opening
1p of communications than hitherto, We have therefore reason
for hoping that with the development of our fisheries a material
development in communications will oceur, so that production will

not be crippled by disproportionate difficulties in distributing the
produce to markets. '

With regard to cold storage, two notable attempts have been
made by private enterprise in connection with the cold storage and
transport of fresh fish in ice. The first of them, on the West Coast,
was started and is being conducted, with the expert advice of the
Department of Fisheries, while the other, on the East Coast, appears
to have been on a more modest scals, The former is doing good
business, while the latter appears to have been closed recently for
reasons the Committee have not been able to ascertain,

Mere artificial ice, transported from outside, is bothoexpensive
and troublesome, especially in the absence of a central storage

depdt of special construction in the fishing centre. We have had
some expert evidence oun the subject of refrigerating plants, from
a witness interested in the subject purely as a commercial proposi-
tion, The witness himself was optimistic on the point, but the
Committee are unable to pass any opinion on the subject. It is
however of interest to note, that in the kind of refrigeration advo-
cated, carbon dioxide is said to be the chief agent, and this gas 18
& by-product in more than one industry of gveat promise in this
Presidency—~we refer to the Sugar Refining and Magnesite
Industries. ;
Coxcrusion.

The various recommendations contained in the foregoing have

been collected together in a tabular statement, submitted as -

Appendix T {o this report. It will be observed that we do not
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propose that they should all be given effect to at the same time, but

- that they should be spread over a series of years. Merely for the

purpose of indicating the relative importance of .th.e vapousnpz(*iogf)g;
sals and their sequence in time, which, in our opinion, 18 :a e fo
on the results of our enquiries, we have spread them ove}r) :n yea ;39:
This period is not intended to be a hard and fast one, ud n}a};

extended or curtailed as administrative exigencies a? fu ;11::
experience suggest. The statement sets forth in’a cleafr t}(irmf v&;ure
we have been led to think is a proper perspective ol the Iu

growth of the department.

We would like, however, to emphasise that the recomn'lendatfifon:
includeﬂ in the programme for the first geairts}.lhotugll behglzgéls einzci,—
to with as little delay as possible. We fee at the c
o(z)xtzd there are indispZnsable to bring the organisation gnd ;;ErgonneL
of the department to the minimum pitch essential for full efficiency.

In bringing this report to a close, the COInlnlttfae 5“81:1 ‘i(()) f}l,iﬁ
on record their deep appreciation of the great helg ren erﬁience em
by the witnesses, who, at considerable perssmal 1neonvtehe nce and
expense, appeared before them to give evidence on the subj
tneluded in the terms of reference relating to this enquiry.

i 7 EDDIYAR,
3 d) 8. KumaraswaMl RED R,
(Signed) * President.

F. H. GrRAVELY.

S. K. Aspor Razack SaHrs.

Q. ARpUDASWAMI UDAYAR.

P. V. Manicka NAYAKAR.

R. 8. Naxunvu.

A. Mc@. €, Taviror, Secrefary.
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APPENDIX T.
QUESTIONNAIRF.

1. A1M8 oF THE DEPARTMENT.

1. What were the objects with which the Irisheries Department was
inaugurated ?

2. To what extent, in your opinion, were all or any of those objects
achieved ?

3. To what extent, if any, do you think there was failure in achieving
such obhjects?
“ 4. Can you assign any reasons for such failure?
5. It you consider that such objects
general remedies would you suggest?

6. Tn view of your answers to the ahove, what should, in your opinion,
be the main objects of the department?

are worth heing achieved, what

7. Please give the order in which vou would place those ohjects accord-
ing to their importance.

11. Tisu Foop Surrry.
8. In your opinion, is sufficient quantity of fish caught for local
consumption ?
9. Is fish food cheaper th

an ather kinds of non-vegetarian {ood?
0. Ts there any

effective demand for mare fish food?
1. Can greater supply create such

12, Ts theve any reasonahle
supply js likely to he ahsorhed

a2 demand?p

probability that any materi

_ al inerease in the
without difficulty ?

ITT. Tsrroven Mernons or Pregina,

13. Ave the present methods of catchi

14. What improvements, if any,
Presidency in—

ng fish effective?
have been offected in recent times in this
. 0
{a) fishing craft,
(b} gear aund tackle, and
{¢) fishing grounds.
15. Tf none bhave heen offected, what are the reasons?
16. Can vou suggest any improvements ?

IV. Drrr Sra FisHING,
17. How many
department ?
18. Is there need for all such vessels?
19. Can their number he reduced ?
20. T3 any vetrenchment of expenditure
21. ¥f so, to what extent?
22. When was the trawler taken
23. What work in det

24. How far has its work heen consistent with the oviginal purpose for
which it was purchased ? "

vessels are there, including hoats, in the possession of the

on these vessels possible?

possession of by the department ?
ail has it done since its arrival?
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95. How often has it heen used—
{or transport of salt, .
tti‘l; as u pearl fishery zchoon(r, and
(¢} for other purposes! ’ e er bein
26. Was the oviginal purpose ip any way defeated hy
o dor ‘ poser? - vhich it was
“”‘"‘)l j“; D:lhmtp.:‘\\l ::: useful and efficacious for the purpose for whi
27. s the traw
P 'y for vesearch work?
m[“‘)’;t' Is it fitted with the apparatus necessary for vesearc O ler?
%, W | ' s the tr |
B - kind of research work was exl_)ectgd ‘)m :)6,;1 w;lt(l)r\‘\(?gr‘gphical cawler?
o it al v sci tific natuve, such as biologica ol‘ ydrographical frvestl
p "t ot pu}'elyts((')i‘(;na pi"lcticnl ‘and technological character,
gations, or 1s 1 : <h‘(9
methods of capturing fish? ‘ . rose?
30. Was the necessary staff appointed 1f;n the pury
31. When was Captain Cribh elnp).o) e;( : )
32, How long has he been in servwe.l‘ )
. 1 N t hy hum )
] s the work turned out by ' ‘ he necemary
;‘Z Xhag 151 een given the necessary assistance and afforded tl
34. Has he b A
facilities? . e
35. Is anyhody being trained :lnzdel h;u:'.mintaining e rawler?
g i < iture o . -
36. What is the annual expenditu nts o ot fish i
Z(; gal: any investigation heen made regarding the exis
ol S A 121 .
et shore) up to which
deeggl \‘;V?lt:tmis the ordinary line (distance from the shore) v
fishermen ga? -
39. Why do they not go heyond that line? vents them?
40. ts it the distance ov the depth th:ltt;)le hm;o MY e trawler has
15 istance from the s >
41. What is the longest distanc
ever covered? o
42, What is its capacity for deep sea fishing?

V. FisR-CURING YARDA,

i { ransfer of the
43. What was the main consideration wh;cgh led to the transfer
ﬁsh-él.n‘ing ym‘dé to the Fisheries Department:

44. How far have results justified the transfer?

45. Wha er changes in thei inistrati rould you suggest for
b ges 1 ir administration would ¢

> h'entf“\:‘t(ﬁvl: aml" 1'0?' lth;hproduction of improved kinds of salted

more effici g

“fish?

46. Shall the issue price of salt in the curing yards be further enhanced,
left a‘s it is, or reduced? i i,

47. Can ,salt be supplied cheaper and more eﬂicnent.l.y. s o the Govern,

48. Who shall supply the salt—the Madras Governmen
ment of India? } . pted

ice i will be benefited mainls
F issue price is reduced, who

fishi?';ngx tﬁﬁa (‘s?u'ers,pthe consumers or the middlemen ?

A J
0. Ca Ze ¥y vernment shiould reduce the
, 4 any reasons why the Go ] ) i
0. C' . "? "%f{é af\':lt \:'h':ather there are any cmmde\'a'tuu;g which should,
Iss ! ' i 7 " o>
“ss“v(;n{); ‘tc)le)in?ion induce the Government to lower the price!
mn R s

51. Have you any idea of the quantity of fish salted?
52. Is there demand for more?

53, It so, what suggestions would you wmake in order to meet such
Do, '
demand ?

54, Can the maintenance of the fish-curing yards he cheapened?

32
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53. Ave the fish-curing yards in the Presidency kept in the same way
and under the same conditions as they arve kept in other civilized countries?

i

6. If not, would you suggest any improvements?

<
X

. Are the hygienic conditions and methods of curing satisfactory?

%

. 1 not, what improvements would you suggest?

<9
[<=)

. What would he the cost of effecting such improvements?
. How is the cost to he met?

=]
(=7

VI. Fisurrmgs CaxxerRy, CHALIYAM.
61. Ave you acquainted with the working of the cannery at Chaliyam?
62. How far has the cannery served its purpose?
63. Was the institution used for the purpose of training outsiders?

64, Are any persons so trained employed anywhere in the canning husiness
after their training? ’

65. Are there any cannevies started on the model of the Chalivam Cannery,
and if so, what is their present condition ?

66, Is it a fact that canned fish from Malabar does not find a ready
market in competition with imported canned fish?

67. What in your opinion are the reasons?
68. Can you make any suggestions to popularize Indian-canned fish?

69. Have vou any idea of the extent of foreign-canned fish imported

into India as a whole and into the Madras Presidency in particular -and
by whom such fish is consumed?

VII. ExPERIMENTAL STATION, TANUR.

‘ 70. Are you acquainted with the working of the Tanur Experimental
Station?

71. What was the purpose with which that institution was started?
72. How far has that object heen achieved?
73. Can you suggest any improvement in the working of the station?

. Ho“( far, in your opinion, were the results
conducted in that station availed of—

{(n) in fish-curing,
(h) in oil extraction,
(¢) in guano preparation, and

(d) manufacture of fish meal,
hy fishermen and husinessmen in the trade? ‘

of the experiments

VIIT. Ixuaxp FisHeRies,
75. What is the present line of operation ?
76. What is the policy of Government?

77. What, in your opinion, is the relativ

. in g [ ! e importance of inland fisheries
and sea fisheries in this Presidency ?

78. What is the work hitherto done to improve the rearing of fish in
(a) rivers, )
(b) tanks,

(¢) fresh-water lakes, and
(d) reservoirs?

9. Ave any statisties avail

able to sho - 3 X sh s :
theve same 20 w the extent of fish supply from

. 80. Are any figures available to show
slonally engaged in this husiness?

81. Ts any research work done in findin
these waters with greatest facility.

the number of fishermen profes-

g oul what kind of fish grow in
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82. How many tanks are taken over from local boards and in how many
districts?

83, What is the aunual compensation paid to these local bourds?

84, What is the revenue realized from leases?

85. 1s the expenditure justified? How much does it amount tor

86. How many fish farms are there?

86-A. What is the nature of the work done there and with what results?

87, How far do results justify the expenditure on the fish farms?

88, Would you suggest any improvements in tlie methods of working?

89. How far is the department empowered cffectively to prevent the
indiscriminate destruction of fish in inland waters stocked by the depurtinent?

90. Under whose charge is each farm at present?

o1, Is such officer specially trained for the work required of him in that
position?

92. Will you please suggest any methods by which. officers can he trained,
say, under a specialist to be appointed, to take their places in the various
fish farms conducting minor researches pertaining to particular classes of
fish? ;

03. In how many places are larvicidal fish reared and at what expense?

94. What use has heen made of these fish?

95. How far is the expenditure justified by results?

96. Can you suggest any methods of improvement?

IX. Kinvs or Fisu.
07. What are the kinds of fish that are of economic importance in your
district which, in your opinion, should receive attention?
98. Have you any problem which you consider should be solved by the
Fisheries Department in connexion with fish or fisheries?
X. Peann FIsHERIES.
99. Can you give us a history, as briefly as possible, of the pearl fisheries
in this province? . . .
100. Can you tell us the more important problems connected with this
industry ? .
101. Are the operations so far conducted efficacious?
102. Can you suggest any improvements in these operations?
103. Can the present cost of working be reduced?
104. Can you suggest any improved methods of peart fishing? .
105. For instance, can tnechanical appliances be utilized, theveby dis-
pensing with diving? o
106. Should the department continue to manage pearl fisheries directly?
107, Is it desirable or profitable to lease out the fishing rights to
contractors? . .
108. What are the lubour problems connected with pearl fishing?
109, Can you make any suggestions to improve labour supply or labour
conditions? ‘
110. Is any research work done in connexion with pear! fisheries?
111. If not, would you recommend any research?
XI. Cuarx FisHERIEs.
112. Can you give us a history, as briefly as possible, of the chank
fisheries in this province? .
113. Cau you tell us the more important problems connected with this
industry?
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114. Are the operations so far conducted effective and efficacious?

L15. Can you suggest any improvements in these aperations?

116. Can the present cost of working he reduced?

117, Can you suggest any improved methods of catching chanks?

8. For instance, can mechanical appliances be utilized for catching,
thereby dispensing with diving?

119. Should the department continue to manage chank fisheries directly?

120. 1s it desivable or profituble to lease out the fishing rights to
contractors?

‘Igl. H-uu' far is it, in_ your opinion. a legitimate function of the depart-
ment to work, on lease. fisheries which are not the property of Government?

99 it s : : . : ;

122, })oes 1t amount to interference with private enterprise or com-
petition ?
e . o - . . . .
123. What are the labour problems connected with chank fishing?

< « N . .
A 124, Can you make any suggestions to improve labour supply or labour
conditions ?

125. 15 any research work done in connexion with chanks?
€
126. If not. would you recommend any research?

XIIL. ResgarcH.
127, What section of the staff is capable of doing research work at
present ? )

128. What is the kind of work they have heen doing till now and with
what result?

129. Ave the results of such rescarch publisjed and. if so. on what
subjects ? ;

13(2. Has the investigation of any particular kind of fish been undet-
taken? .

131, If so, in what cases and with what results?

132, How far is equipment provided? .

133, Is it a fact that Sardine and Mackerel have dis: : ’

at § ) s disappeared altogether

on the West Coast and. if so. in what places? wpeared altos
\'ea}"?}. Is it not a fact that they appear only in particular seasons of the

135. Have they disappeared to any large exteut in recent vears?

136. Do you consider this abnormal? <

wul.h(.? It so, what investigation or research has heen made to find out the
-auses

138. Are they capable of investigation?

139. What v kinds of fish in vour obini URTI L ;
it oy it other kinds of fish in Your opinion reguire investigation in
140. Is the present rescarch stalf sufficient for this purpose?

" &4?1 If not, what recommendations would you make for increasing the
. )

142. What is the policy and programme of the existing research section?

143. Has any research bees i i ' i

. 3 en - conducted in explor ther fishing

romnsh ploring  {urther ]
. 144, Did the problem of exploring fishing grounds beyoud the 100 fathom
limit arise? - )

145. Is the problem pressing just now?

146. Do you think it is woirth the while of the department to investigate
the possibility of discovering new fishing grounds and of determining

Y:::\tl':sie craft and gear that will enable fishermen to go bevond their present
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147. What, in your opinion. is the exact scope of research to be under-
v+ taken hy the depariment, say within the next ten years, and whal research
staff and cquipment do you consider necessary for that purpose?
148, Are vou acquainted with the working of the trawler ¢ Lady
Goschen 7?7 :
149. Was any rescarch work done hy her? I so, with what vesults?
150. How far is she cquipped for rescarch work?
151. What other equipment is nceded on hoard the trawler Jor such
investigation ?
152. Is any marine biological research carried on at present?
153. If sv. how far has this a bearing on the yueslion of—
(1) marine fisheries,
{h) pearl fisheries, and
(r) chank fisheries?
154, In what other divections. i any, would you recommend that marine
biological research should he undertaken? .
155. Which line of marine biological research do you consider of grealest
urgency at preseut?

(@) Researeh on Inlund Fisheries.

156. On what lines has research been undertaken with regard to lunland
Tisheries?

157. Do vou consider that all or any of these can be dropped for the
present? Are there any othevs of greater importance? )

158. Do you consider the present staff enough for the work involved?

159. If not, what recommendations would you make?

() Technolvgical research.
160. What do vou consider is the relative importance of techmological
rescarch and biological research in conuexion with fisheries?
161. How far is this proportion borne out by existing stafl and work?
162. What alterations. f any, would you suggest ?
163. What work has hitherto heen done in effecting improvements in
hoats, nets and methods of capturing fish?
164. How far do you cousider this work should be continued?
165. Whag improvements over existing methods are. in your opinjon,
necessary in the keeping. landing and otherwise handling catches?
166. What research has hitherto been done in connexiou with-—
() 0il contents of various classes of fish,
(h) refinement of oil, medicinal value thereof,
(¢} fislt meal;
() guano, i .
(¢) hygienic methods of fish-curing,

(f) canning, and ) . N - -
(y) other methods of fish preservation including refrigeration !

(¢) dquariam.

167. Do vou consider an aquaritn a necessary adjunct to marine bio-
Jogical research?

168. Besides research. do you consider that an aguarium will he the
means of providing popular education?

169. Do vou think the aguarium at present ab Madras should be deve-
Toped and. if so. in what directions?

170. Do vou consider that more acyuariy should be established in other
places and. if so, where?
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XI1E. Traxsront,
i71. What transport facilities do
lopment of (he fishing industry ?
172. How far are they
you suggesty

you consider necessary for the deve-

already available and what tiprovements woulfd

XIV.—Soao-Ecoxomic Wonk.

() Co-vperation,
o 3 . N N 1
R T \\hu't extent s the co-operative movement mtroduced  among
fishermen and in the fishing industry ¥
Lot Would you sugpest ification i izabi .
1. We suggest any wodification in organization. exte ¢ othet
developieat v ' ) prastion, estent o
P .
‘1/.). Have any henefits accrued or
pl| esent arrangement hy which officery
e A T
o those of the Co-operative Department s
176. Would you suggest any modificaiion ¥

are they likelv to acerue from t!;e
of the IFisherieg Departiuent assist

177, What attempts have hithe
societies of ﬁshermetﬂ-—— tthe

(«) for catching fish, and
() for sale of fish caught ¢

rto heen made to urganize co-operative

178. What snccess has atte
179. Would

tiong P

nded such atbempts »
you make any suggestion for development in these direc-

180, Do you consider th
aldvances are tecessary for
cither cacthing socictie

181, s it o fact

ab special coneessions in the {orm of hounties or
the purpose of promoting co-operative socicties,
s or selling societios?
that the work of )
sl Is it a of the ¥
operative sovietios hay up to the present hee
182. 1 so. do y |
2. 80, you recommead ¢
East Coast as well? b

isheries Departinent with co-
i confined to the West Coust?
at this work should he extended to the

by Education,
183, How far iy the
the country suited
ced them?
184, Do you consider th ifi
i cmnmm}ity? sider that a modified system of education iy required for

bresent general syste

: fit of clementary education in
to the needs of the fisher-{ Y

olk and how far has it influen-

185, 1 so, how should it he
186, What is the number
henelit of the fisher-foik

187. How far have they served the
188, Should the system e continued and deve
](BS). S{wuk] it he extended to the Bast ('()uéti“
L)(()(.:)‘tl‘::tcL:::‘n(-‘i(z-lllllll:;x:],datw" are you prepared to make in

(h) the staff,

(¢) the equipment, wud

{d} means of prov

directed sad controlled and by

hiom ?
of separate schaals now

maintained for the
i purpose?

loped »

iding the stuff for these schoolsy
191. Do you consider that th
to require t.e(‘hnol()gi(':xl instrueti
btanches of the industry?
192, IF s0. what means
propose for such work#

e fishing industry

' has devel g1
on and training ot developed sufficiently

apprentices in the several
o . ;
would you suggest and what centres would you

v
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XV, —ZooL0GICAL, SPECIMEN SUPPLY. N

“193. Do you consider there is need for the supplying of Tndian hioiog
specimens Yo schools, colleges, ete.: con b
194. 1f so. should this work he under‘fﬁke)nwm
and, if not, hy whom sheuld it he underta en' ' i this work?
1’95 Have you any suggestions to make in eonhectlon wi { f

XVI.—S1AvF. L et of
: ir research staff o
196. How far can the varieus experts required on the research s
Fisheries Depar mbined ? .
e Fisheries Department be co o .
! el‘)" How far is fisheries research dependent on the administrative dutie
g0, § § 2 k 5
now performed hy the depavtment:
198. How far, in your opmion.
with research work? .
199. To what extent can the expert officers in the departm
from administrative duties?
200, Is theve any ueed for
staff ? ,
201. If so, what modifications would you reco?nmemé .9
202. Is there any possibility of 1-etrenohmen‘t in staff? I
203. Ts the staff, research and administrative a‘t-prei?nt«u;‘é(inti; nf)uﬁder
cient, for the present requirement? Does 1;§ regnire any 1
the modifications which you may recomutend: e are atbractive
204. Do you consider that the present pay and aSbogvsa ces
enough? If not, what modification would you .sl}gge .t ¢ o Spccialist, Tor
205. Assuming that yon vecommend thegppomtme;r;m :?nen{ D the
instanco & Bio Chemist, would you have him as a p

i n a high salary for
department or would you recommend his engagem@entwg u‘]d'l \'O\E“ rc((- lary for
a limited period? What facilities in such a case 3

for training indians under such an officer?
XVI{. FINaANCE. )

206. What are thie total veceipts and expenditure
under the main heads? . :

207, What is the expenditure on the smgff including pay
and on stores, stationery and office expenses’ earch?

208. What is the expenditure on sea fishing ‘and re:em';en.rcbﬁ?

208. What js the expenditure on inland fishing anc re: 1; in'emuparisnn

210. Do yon vonsider that the expenditure on researc
with other ]ieeds is sufficient? .

211. What is the expenditure naw incurred
. 212, What is the expenditure ineurred by tl
tion of the fisher-folk?

213, What s the expenditure now frcurred by
curmg yards i v

215' lemt? is the annual expenditure on the Chal lym: St::ﬁf;\i

215, What is the expenditure on the Tanur e.xpe:nnen al station:

216. What is the expenditure on the acguariuime . ith the supply of
‘ 217. What is the amnual expemditure in connection wit A
viological specimens? i

218, ‘m‘lﬂt is the anunual expenditure on pearl ﬁS]lG‘l'l.(’S'.:

219. Wh;lt is the annual expenditure on chank ﬁshenes.t ot prescnt on

220. Is any expenditure incurred by the departmen
co-operation among the fisher-folk?

: . corr
In answering the ahove questions, please give th}(:e aiven.
also. The latest figures available for any year may

5 y ars,
PieaSe a}ﬂf) give the average ﬁg“]‘es f()l' the ,n."t ﬁVe ye $

PRS-

the Fisheries Depavtment

can administrative officers he entrusted

ent he relieved

modification of the existing administrative

of the department

and allowances

on technological research ¥
\e department on the eduea~

the depatrtent on fish-

esponding receipts
’
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if the Assistant Commissioner sees no reason to the contrary on

" payment of a fresh fee of Rs. 100 for each financial year.

3. When the delivery of the salt is 1'eq\ii1'ed, the manufaclurer -

shall give not less than twenty-four hours’ notice, exclusive of
Sundays and of sanctioned holidays, to the officer-in-charge of such
factory or depét, at the same time remitting to him the price of
the salt at such rate as the Collector may, from time to time,
prescribe.

4. The sult shall be removed from the factory or depét in
gunny bags, to be provided by the manufacturer, and to be approved
by the Collector each of which shall contain two maunds of salt
and shall be sealed by or under the orders of the Collector.

5. The manufacturer shall be bound to convey the salt direct
with unbroken seals from the factory or depdt to his works. -He
shall there keep it in a store-room approved by the Assistant
Commissiouer in-the bags in which it was removed from the factory
or depét. The bags shall not be opened before the salt is actually
required for use nor shall the seals be broken or removed except in
the. presence of the manufacturer or his manager, who shall be a
person approved by the Assistant Commissioner.

6. The key of the room in which the salt is kept shall be in |

the personal custody of the manufacturer or his manager who shall
execute an agreement in Form II annexed hereto and who shall

“maintain an account in Form IIT annexed, showing the quantity

of salt received, the quantity expended from time to time with the
purpose for which, and the manner in which, it has been used and

. the daily balance in hand. He shall also maintain any other

accounts which the Collector may prescribe in connexion with the
issue of salt for any particular trade. These accounts and the salt
in store shall, at all reasonable times, be open to inspection by any
magistrate or by any officer of Police not below the rank of Ins-
pector or by any officer of the Salt Department not below the rank
of Sub-Inspector, or by any person whom the Assistant Commis-
sioner or other superior officer of the department may at any time
specially empower to inspect the same. '

7. Save with the written permission of the Assistant Com-

missioner or in unavoidable circumstances such as the occurrencé

of a fire or the like, salt shall be removed from such store-room
only for use for the purpose and in the manner specified in the
manufacturer’s application. All salt so removed for use shall be
at once so used.

8. The Government reserve to themselves power to impose a

. preventive establishment on the manufacturer at his expense when-

ever the Collector considers it necessary for the protection .of the
revenue to do so. :

"9. In case of any infraction of these rules, the permission to
use salt duty-free' in the manufacture will be liable to be with-
drawn, and all salt remaining in store will be liable to be destroyed

. Rupees *
Council for which payment we jointly and severally bind ourselves

361

* under the orders of the Assistant Commissioner. No refund will be
‘made on account of the price of sult so destroyed.

10. If any salt issued under ihese rules is not duly accounted
for as having been used for the purpose and in the manner stated
in the manufacturer’s application, the manufacturer shall, on
demand by the Assistant Commissioner, be bound immediately to
pay to Government duty on all ‘salt so unaccounted for at double
the rate of duty on salt for the time leviable under the Indian Salt
Act, 1882, or other law for the time being in force and relating
to the salt revenue. '

" The above condition does not prejudice the liability of the
licensee to prosecutions under section 9 of the said Indian Salt Act
or other law for the time being in force relating to the salt revenue,
if it shall appear that such salt so unaccounted for has been other-

. . . . . 3 ¥
~ wise used by him or with his consent or connivance so as to defraud

the salt revenue.

11. After the Assistant Commissioner has once given permis-
sion for the duty-free issue of salt to any manufacturer, it shall not
be necessury so long as that permission remains unrevoked for the
manufacturer to apply to the Assistant Commissioner for the issue
of such further supplies as he may require in the conduct of his
business for use for the same purpose and in the same manner in
the same official year. It will be sufficient for him to apply to the
officer-in-charge of the factory or depdt from which the first issue
was made,, The manufacturer shall be bound to remove and keep
the salt issued on the second and all subsequent occasions in bags
bearing a distinctive mark differing from that borne by the bags
in_which the salt issued on the first or any previous occasion was
issued and kept, and not to use any of it until the whole of all
previous issues has been expended and entered as expended in his
account, , ‘

12. The permission to remove salt duty-free under these rules
may at apy time be cancelled and withdrawn by orders of the
Collector without cause being assigned, in which case the manu-
facturer shall be bound to deliver up to the Assistant Commissioner
or to such person as he may, in writing, appoint to receive the
same, all salt removed under. these rules which may then remain
unexpended in the custody of the manufacturer who shall be
entitled to payment therefor at the rate at which he paid for it,
but to no other payment or compensation whatever.

Fory 1.
, Form of Bond (see Rule 2). ,
Know aLn MEN by these .presents that we of and
of are jointly and severally bound to His Majesty’s

Secretary of State for India in Council in the sum of Government
to be paid to the said Secretary of State in

and our legal representatives. : :

* Here enter double duty on the salt all}owed to be removed,

rd
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Dated this day of 19
Witness to the signature of the said (Signed)
Witness to the signature of the said (Signed)

The above bounden (hereinafter called the manufacturer)
having been permitted to remove from time to time from the salt
factory or depot at such quantities of salt as he may require
not exceeding Tudian maunds at a time for use in his manu-
factory of at for the purpose and jn the manner
below stated without payment of duty under the rules, of which a
copy iy hereunto annexed.

Purpose of use. Manner of use.

The condition of this obligation is that if the manufacturer and
his legal representatives and his or their servants employed in the
satd manufactory shall at all times well and truly obsetve and keep
the conditions of the said rules, then this bond shall be void; other-
wise, the sawe shall remain in full force.

i°* > e 3 . - .
Signed on behalt of the said Secretary of State in Council
by Collector of Salt Revenue, on the
day of 19

Witness to the signature of the Collector of Salt Revenue.

Collector of Salt Revenue.

Fora 11,

Form of dgreement (see Rule 6).

I of being appointed by

to be manager of his manufactory af

for use in which for the purpose and in the manner

below set forth the duty-free issue of salt has been peﬁnitted by

the Assistant Commissioner of Salt Revenue, Division,

under the Rules, & copy whereot is hereunto appended, do hereby

declare that I will faithfully observe and keep all the conditions of

the said Lrules and will, so far as in me lies, cause all servants

emploved under my orders in the said manufactory so to observe
and keep them.

Purpose of use. Manner of use.

. I understand that in the event of any portion of the said sa']t
being used otherwise than for the said purpose or in the sa
manner, so as to defraud the public revenue, by me or with my
connivance or consent, I shall be liable to fine and imprisonment

5 under section 9 of the Indian Salt Act, 1882 (X111 of 1882), or other
=+ law for the time being in force and relating to the salt revenue.

Rigned on the day of
19 in the presence of

" free salt in 1928-29 were the following :—
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Foru III. .
Daily account prescribed under Rule 6 of the Receipts and Expendi-
ture of Salt issued duty-free for use in manufactures at the
Manufactory at

88N &
. Q
Receipts. Expenditure. E fgﬁg: %
"é.&: £
] . < = & -
- 8 < 5283
sgl & [ ; 3 o £ aal >,
b I < ™ . T o @
CE & £ e ISE @ & 358 2B
gg & e . 3 Tae 2 ) g o e &
28l 5 (83| § LEE] 3 T |BES| =€
52l £ |p&| B |2 5 E 5 g |Z58| %S
j 9.5 E 28 = e g 3 3 R o
285 ¢ |g2] £ |58%| 2 £ :  |BEy| gs
ala g & g i a & A 7
W 3 1 & (6) M (8) (G (10) | (11)
I. mns. ' 1. Mps I.Mps.8.7./T.Mps.5.7.|I. Mps.S.T.
|

N.B.--This account should be closed and the balance of salt in hand be carried forward
"to a new account on the 1st day of April in each year.
A. TOTTENEHAM,
Joint Secy. to the Govl. of India.

From the Secretary to the Collector of Salt Revenue, to the
Secretary to Government, Development Department,
dated the 30th May 1929.
Ref. your T.M. of date
“The inférmation called for is furnished bel.ow P
(1) Yes. Salt is issued duty-free for 1ndvust1‘1al purposes,
vide copy of Government of India Notification No. 28, dated lst
October 1927, sent separately (Appendix ITT). ' '
#. " (2) Yes. Commercial concerns that were supplied with duty-
(a) Karim Omar, Ahmed Ali Sahib and others, Skin
Merchants of Bezwada. )
(b) Indian Chief Tobacco Co., Chirana.
(¢) Buckingham Mill
(d) Carnatic Mill.
(¢) Chrome Leather Co., Pallavaram.
(f) Modi Abdul Tasur Co.
(g9) Stanes & Co., Col}nbatore. .
(h) Hajee Abdur Rahiman Sahib & Co.
(i) A. S. Rathnamudali & Bros., (‘ll'ltf()m‘.
(j) Messrs. Parry & Co., Ltd., Ranipet.
(k) Gordon, Woodrdsffee & Co. L - .
(1) M. N. A. V. S. Muhammed Sahib & Co., Tinnevelly.
(m) Ferok Tile & Co., Mala.bar.
(n) Md. Mian Rowther, Trichy. ‘
(3) Yes. The Buckingham and Carnatic Mills draw supplies
of dutv-free salt from the Madras Depdt at annas 5-6 per maund
exclusive of certain incidental charges for weighing and packing,
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