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REPORT OF THE COMMITTEE ON FISHERIES IN
MADRAS—1929.

INTRODUCTION.

The Government of Madras in G.0. 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:—

Chairmean.

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

Members.

M.R.Ry. Diwan Bahadur Kumaraswami Reddi Avargal,
B.A., B.L., M.L.C.

Dr. F. H. Gravely, Superintendent, Government Museum.

Khan Bahadur 8. K. Abdul Razack Sabib Bahadur,
M.L.C.

M.R.Ry. S. Arpudaswami Udayar Avargal, a.r.c.
M.R.Ry. P. V. Manicka Nayakar Avargal, n.E., Retired
Superintending Engineer.

R. S. Nayudu, Esquire, Bar.-at-Law, Municipal Chair-
man, Madura,

8. A, McG. C. Tampoe, Esquire, I.C.S., Mm.L.c.

The Chairman, Sir K. V. Reddi, having been appointed Member
of the League of Nations, left Madras for Europe on 30th July
1928, and returned 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:l
Chairman.

Dr. B. Sundara Raj, Director of Fisheries, having been granted
leave out of India for eight months from 2nd July 1928, 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 ;

(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

(1) to examine and report on the work of the Fisheries
Cannery at Chaliyam; and make recommendations for its future
work if it is considered necessary to retain 1t;

(¢) 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; L

(iif) 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;

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

. (v) similarly, to examine the progress and results of the
working of the co-operative movement amongst the community and
suggest measures for better 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?

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

(vid) 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 of maintaining the yards and devising a more efficient
method of supply of salt with a view to effecting a reduction iv
the issue price of salt to the curers;

(iz) to examine the operations connected with pearl and
chank fisheries and suggest measures for their economical work-
Ing—is it possible to use mechanical appliances—dredging for
Instance—to collect oysters dispensing with the method of diving
now adopted?

() to examine the working of deep-sea fishing with the
help of the newly purchased trawler and report on its efficacy and
usefulness;

(z?) to examine the organization of staff in the various
grades and make recommendations, if any, as to its revision.

5:. A questionnai_re was issued on 22nd June 1928 to leading
official an_d non~ofﬁc_1a1 genﬂemen interested in fisheries or actually
engaged in the fishing industry, The questionnajre is printed in
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-Appendix I. Their written evidence was first scrutinized aund
the gentlemen required to give oral evidence before the Committee
were subsequently selected. A list of witnesses examined by the
Committee 15 printed in Appendix 1I. The Committee commmenced
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, ete.:—
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 Cannery and the Fisheries School at Chaliyam.
The TFisheries Office and Fish-curing Yards, the sites for an
Aquarium and a Fisheries Training Institute at Vizaga-
atam.
The Research Laboratory at Krusadai Island, Pamban, and
the propesed site for the Aquarium at Rameswaram. ~
The Trawler Lady Goschen.

The Committee took every opportunity to acquaint themselves with
the social and economic condition of the fishermen and general
state of the fishing industry on the Kast and West Coasts,

4. In the report that ensues, all the points of reference have
been carefully considered by the Committee in the light of evi-
dence, both written and oral, submitted to it and its inspection
of the Fishery institutions and condition of the industry in the
Presidency. -

CHAPTER I .~
AIMS AND HISTORY OF THE DEPARTMENT.

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

5. From before 1870 onwards, Myr. H. S. Thomas, a Madras
Civilian, and Dr. Day of the Madras Medical Service, subse-
quently Inspector-General of TFisheries in India, had urged the
importance of developing the fishery resources of India as an
"important source of food-supply. Sir F. A. Nicholson in an official
note of 1899 on the desirability of developing the Agricultural
Departnent, proposed that a Burean of Fisheries should be estab-
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 Government in May 1905,
deputed Sir. F. A. Nicholson for a peried of two years 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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reports 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 labour to
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 F. A. Nichol-
son’s proposals for the imitiation of a small Bureau of Fisleries
for Madras for the following reasons:—

(1) every civilised country possessed a I'ishery Department;
(%) the fishing industry is of third importance in the
country ;
(3) the primitive and inefficient condition of "the fishing
industry in Madras without capital, initiative or knowledge
rendered special attention of Government all the more necessary;
and sanctioned the following permanent staff:—

1 Honorary Director.

1 Assistant on Rs, 175—5—200.

2 Sub-Assistants on Rs. 50-—5—75 each.
1 Clerk and Typist on Rs. 30.

3 Clerks on Its. 20 each.

4 Peous on Rs. 8 each.

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

{a) experiments at o marine experiiental station on capture
and preservation of fish and the development of by-industries
and an inland hatchery 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 connected with
(9), (b) and (c).

9. On 28th February 1907, Sir F. A. Nicholson proposed—

(1) the establishment of an experimental sea fisheries station
at Tellicherry on the West Coast;

_ (2) the acquisition of ponds in Madras for carp culture by
his assistant, Mr. V. V. Ramanan; and

{3) the deputation of three students to J apan for training in
catching, curing and pisciculture, to provide the expert staff
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 Japanese
language to enable them to profit by the instruction eiven., Pro-
posals (1) and (2), the station at Tellicherry and the l::arp culture
experiment at Madras, also did not materialize. At this stage
a dgpartt_lre wag made from the original plan of gradually training,
ZEndlans in deep-sea' fishing and fresh water pisciculture as they
involve highly technical operations for which facilities were entirely
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wanting in Tndia. In addition to hiwself as Honorary Director,
Sir I.  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 ‘enquiries,
will translate into definite methods and experimenis the policy
and lines of action sanctioned by the Direcetor. European experts
were therefore selected and appointed, Mr. H. C. Wilson in 1997
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 1I.—MARINE FISHERIES.

The first suggestion for improving the indigenous fishing boats Madras
and gear is contained in paragraph 188 of Sir Frederick Nicholson’s gﬂ'fif{fh,
note on ‘* I'isheries in Japan.”” Here he stated *‘ it will be the para. 188.
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 the 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, us shall
make them marketable goods even -weeks after capture. In Japan,
the improvement of boats for deep-sea and distant fishing is n
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 Madras
experimental trawler drifter (and inspection and research boat) I Fisheries,
hope to work from the bottom, by very gradually improving local s_n;'zt\;;r{.’ 7.
and indigenous boats and methods. In the matter of catching, it Modrea
Is a question for discussion whether Government will plunge Fisheries,
direct into large enterprise, such as that of fitting out a trawler- p,‘.’,lg 1;’:1.“1,12
drifter for a quantitative exploration of the waters outside of =
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Madras
Fisheries
Bul. No. I,
p- 84.

Madras
Fisheries,
Bul. No., I,

Madras and for the introduction at once of the most modern
methods in view to assist private enterprise to undertake such
measyres.”’

“ 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 a commercial venture upon modern
lines without some idea of the chances of success. On the other
hand, is it not better 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 experimental introduction of the latest
Western apparatus? . . . In Madras we have a vast existing
industry 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 jump at once from the catamuran to the steam trawler.”

“ My own idea of Madras needs and methods is, that we do not
at present meed or want steam, save for particular cases; that to
jump from the catamaran to the steamer is ifmpossible and unwise
if 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 imme-

p. 85, para, 4, diate practical action, especially at the experimental station, by

showing—(1) that steam . . . isa recent Western development
necessitated . . . by . . . a strong effective demand, high
prices, and elaborate organization, a wealthy distributing trade,
rapid communications . . . ete.; (2) 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 conditiorr demanding or permitting steam
for actual catching do not in general exist, and that sailers will fill
the need; steam or power boats in catching are only meeded 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 Fisheries, . . .; (5) that larger boats would
readily exploit the fishing grounds (within 100 fathoms), seeing
that these grounds lie alongsidle . . . in a comparatively
narrow belt . . . less than 20 miles on the East Coast and
less than 40 miles on the West Coast, . . .; (6) that the
swift carrier is, if not an essential, a most powerful instrument,

in the production and placiug on the market of sound edible goods

at moderate price.”’ .

In 1907 two cruises in search of trawling grounds were under-

taken by Messrs. Hornell and Cribb when in the employ of the
Ceylon Pearl Tishery Company with the company’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, one
a sailing vessel, Sutherland (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 Zwrbinella of 25 tons built of
Arklow design, were constructed and fishing experiments beyond
the usual range of the local boats were conducted till 1910-11,
The Sutherland, though it canght a much larger quantity of fish
than local vessels, was found too slow for the light winds of the
Fast 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
their methods as occasion required, in unknown and hitherto untried
conditions in purely experimental work, necessarily somewhat diff-
erent from their own.

European Master-fisherman.—Hence it was proposed, and
Government sanctioned the proposal, to obtain a practical instruc-
tor from the East 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, but the outbreak of War cut short the nego-
tiations, as both men were trained mine sweepers and were taken
by the Admiralty. The motor boat Twurbinelle was required at
Tuticorin for use as a survey and dredging boat in connexion with
pear]l 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 nets, though small and insufficjent, caught a
fair quantity of ‘“seer.”” The local fishermen at Tuticorin bor-
rowed these nets on a quarter share basis, but owing to the
smallness of their boats were not able to use them effectively.

Simultaneouslv with the construction of the aforesaid two
hoats, chartered Ratnagiri sailing boats from the Bombay Presi-
dency were also employed. These are simple drifters of from 6 to 8
tons and fished in waters from 8 to 12 fathoms outside the wusual
limits of Malabar canoes. They brought in large quantities of
medium seer, small seer (varian), pomfret, dorab (vala?), small
sharks, ete. 1,500 1b, for one night’s work was the largest catch.
These boats enabled Sir I'rederick Nicholson to ascertain—{1) the
character of the fish available in the above zone; (2) the ability of
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Madras
Pisheries,
Bul. No X.
p- 12.

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 quun-
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 about 38,000 1b. of fish, by far the larger
part being prime; this excludes fish taken by the crews for fogd
and fish rejected as tainted: onme boat moreover only fished for 48
nights. Hence each boat caught on an average at the rate of len

_tons for the two months: the value, as paid by 2 local fish-curer

and cnatinued by me, was about Rs. 1,600 or Rs. 800 per boat
with six men, plus the fish used as food; ete. No hire was paid
for the boats, but I agreed to take and they to give their catches
at the settled rates which were some 20 to 25 per cent below beach
rates.”’ |

Sir Trederick Nicholson concluded that Ratnagiri boats were,
for West Coast waters and weather, well adapted for deep-sea
fishing all through the fishing seasom 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 stav out for 2 week should suit better and would
subsequently be tried. TUntil motor boats are introduced, these
lareer 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 {i/achuiwcas) with a view to demon-
strate to the local fishermen their efficiency but without success.
The Ratnagiri deep-sea boafs 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 boats
with nets for experiments at a cost not exceeding Ras, 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‘r,qer sorts of fish for the cannery and curing vards; (3) to pay
special attention to the whereabouts of shoal fish (sardine,
mackerel, etc.) when not found in shoal; (4} to experiment in the
hetter treatment, temporary _preservation, ete., of fish on board:
(7) to engage in other miscellaneous duties, such as those of
carriers.  Trom 1916—20 the experiments with TRatnaeinr
Machuwas continued with varving success. The experiment had
however to he abandoned finally in 1922, as in the case of the
Sutherland previously, because the crew did not wark properly
ind secured only very poor catches of fish. pers
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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 inrate 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 TFisueries Insrpecrion Boar.

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
catching . . . an inspection boat is mecessary to live on the
sea at shgaling time, and to ascertain the existence, movements,
etc., 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

. . . 1s 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, if the fish are there. Similarly, we want to know some-
thigg of the fish food (planikton) 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 . . . -

“The Margarita (the pearl fishery inspection steamer) is not
a very satisfactory padidle boat, is hardly suitable ”’ (for trawling
and drifting experiment) ‘‘and seldom available just when
required . . . Kventually, 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,
dredges, fishhold, ice-room, net and warp rooms and usual mecha-
nical aids to hauling heavy nets and lines, together with accom-
modation for the expenmenter 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
for all fishery work, could be obtained fully fitted for about
£2,000.”

The purchase of an inspection boat was deferred and the
Margarita was utilized for inspection and experimental trawling
during the year. In 1908 Mr. Hornell conducted a preliminary
trawling cruise along the Malabar Coast and the Laccadive Islands
with S.S. Margarita. His conclusions were that stream trawling
would not be remunerative within the 30-fathom. line, where the
bottom consists of mud. But a zone roughly 25 miles wide, of
grey sand beyond this line which extends from Cochin to Coonda-
poor may prove profitable. The Margarita was tco small and
feeble a boat and otherwise quite unsuitable for experimental
trawling and inspection and concluded that a trial with a better

. equipped vessel should be made. 8.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., Caleutta,*in 1912.
The schooner Lady Nicholson with the following specifications was
supplied by them in October 1913:— ‘

- Tounage ... 160 tons.
Speed e . 814 knota.
Indicated horse-power w. 75t095 BH.P.
. - Length vo 107 feet .

Breadth e 24

Draft, J Forward B . 8 ,,
Aft 7 :
01l fuel consumption o . 1108 ,g’a.lluns.
Cost ...

Rs. 99,731,

Larger Research Vessel (Trawler).—In March 1914, owing to
the difficulty of Pprocuring a vessel from the Royal Indian Marine
for the annual inspection of the Laccadive Islands, the Govern-
ment considered the advisability of purchasing a vessel which

would be suitable for the inspection and would for the rest of the

{ﬁ:; li)f a::;a:hg n(lhsposal of the Fisheries Department. They believed

of the department.

_ The suggestion was accepted by 8ir Frederick Nicholson, as

stch a’steamer would enable the de 1
a'sl Vo partment to d i
cer#an;zty the position and character not merely ofei;e;;n I;Zw‘l?:_lql
groun. s,kbu:t the more important question of the richness or other-
ﬁ::e' lfef 11;5 e whole (gl ourl deep waters in fish, generally, together with
Sv 8easons, the classes of fish available and t,h b
i l' 1 ' t '
for capturing them. From the experience gained t‘iall TQIEP:E:
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Houorary Director agreed with Governmeunf that a better and more
powerful steam 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 couclusions could be drawn with certainty upon our
potentiul deep-sea fisheries. The mere capture of fish was only
oue point for enquiry smong many others including the important
ones of preserving the catches, bringing them to port and the vital
one of the market, prices und profits obtainable. For the preser-
vation of fish, a refrigerating plant and holds were required. All
these questions hé 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
necessury. 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 a large boat of this description. It was suggested-that the boat
was not to serve as a model or example for cominercial work, but
was solely intended and is a necessity to enable the department
to make the researches wpon 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 for wusing boats,
dredges, etc.), capable of working in all seas and in all ordinary
weather and provided with proper accommeodation 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 best 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 wanted. 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 Trederick Nicholson, Mr. Hornell ond Commander Huddle-
ston met in conference at Cooncor on 14th May 1914 and drew
ap specifications for an efficient research steamer at an approximate

147
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cost of £8,500. The type of vessel recommended by them wus 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 b.e 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 pus;

(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 'subsidi'ary steamer should be provided for
carrying catches to port, for bringing ice, ete. ;

(4) plans and specifications of the propused steamer or
steamers, the fuel to be used, place of comstruction and the
question whether tenders should be called for;

(5) estimates of the initial and recurring cost of the steamer
and of the scheme proposed Ly the Committee ;

(6) the department to be primarily responsible for the main-
tenance of the steamer or steamers ;

(7) the distribution of charges among the departments which
would use the steamer ; whether the initial and recuwrring charges
on account of the steamer should be debited to the estunates 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 f‘or Lommercial trawling should be abandoned ag impracti-
cable. Their main reasons were—

t.(a} “The fact that, to make such work successful and remu-
nerative, a most elaborate and expensive system of organization

:(1)11((11 'tlistributign i: inezlitable, and must comprise the erection of
; lorage depdts and of ice-malki :
establishment of retail sale depé‘)f;s.amlg P A M

. . The whole of this oreanivati

Euglng o lecesary to success by Lord Leverhulme oven 1o
catghe]; fn::-hthe scheme he has elaborated for the disposal of the
atenes o i e fleet of trawlm:s that he is basing upon Stornoway ;
conditi?nwthirenitg ﬁfih-tradﬁ 16 still in a primitive ang unorganized’
more imperatives r suc (hstubuhpg orgmiizﬂtjon is infinitely

(&) ““The difficulties of Tanding £ '
_ sh and ing i 3
%i; thec only'. two ports convenient to the cii?ef tti:‘l;;]lg :-l::u atli): alfc;
pe Lomorin. At Tuticorin a vesse] drawing 11 feetgeam?ot u(;e
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the harbour, and at Cochin, while a steamer of this draft can get
in in good weather, ihis, I believe, would be dangerous 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 we
a port in any way comparable with Colombo, the difficully of
disposing of our catches would be small. The demand from the
big passenger limers touching at Colombo would be sufficient to
account for all the fish that one trawler could bring to port. DBut
to use Colombo as a base of operations can hardly be contemplated
so long as Ceylon is under a different administration from Madras."

(d) * Finally, and most cogent reason of all, the fact that as
the steamer would be ufilized for a considerable portion of each
year for other purposes than commercial trawling (e.g., inspection
of the Laccadives, special fishery investigations other than trawl-
ing, etc.), 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 one port could be made her trawl
headquarters during this period. 'This alone would prevent any
exploitation in a cominercial manner, as the creation of cold
storage and ice plants would be an indefensible procedure unless
regular and large supplies of fish can be guaranteed.”

They considered that till harbours and cold stores became
available, commercial trawling was bound to be most severely
handicapped and the attempt, if made, 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 salinity of the sea at different depths and the composition of
the minute floating fish-food (plankion) 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
s of supreme importance that the data obtained be complete and
accurate. Otherwise it. would be better to leave the matter alone,
To obtain such data we must have a steamer large enough to use
full-sized commercinl 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 real value
to commercial firms who contemplate going in for trawling as a
business proposition.”
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Phey therefore suggesled the following uses for the inspection
trawler : —

(@) ** Survey of the sea-bottom und the fish found there

from inshore to 100-fathom line.

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

(¢) The aunual inspection of the Luccadive Islunds.

(d) Lighthouse inspection.”

They estimated ils cost at £30,000, but the Naval Architects
estimated the cost at £109,000 in the yeur 1920. As the cost was
prohibitive, the Government abandoned the proposal to construct
or purchase a trawler.

When the purchase of u trawler wus abandoned, Mr. Hornell
recommended 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 lis 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 number of
freezing works, cold storage installations and canneries were
springing up, with miles of new docks and quays where mud flais
and sand banks existed not six years ago, This it is that
encourages me to press for development of methods and apparatus
that have been found so eminently successful under related
conditions in Deumark. The cost of a new (Danish seine) net is
Rs. 375 to 450. Fairly smooth bottom is necessary for good results
and such we have in plenty on both our Madras coasts. Among
the advantages possessed by this net are—(1) the fact that it
does not damage or crush the fish caught, as does the trawl too
often ; (2) the capital required . . . is not one-tenth of ihat
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 upkeep and running cost
compared with a steamer ; four hands are enough to man ‘one of
these motor cuiters.”” Instead of a Danish cutter recommended
by Mr. Hornell a powerful sea-going launch Sea Scout available
with Messrs. Thornycroft, 48’ ¢/ long, 9' Leam 8’ draft with a
three-ton fishhold and 30 horse-power motor engine, a hauling
wineh and rope coiler to be worked off the engine "was finally
purchased by Government for £2,250 in 1922 T d
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Mr. Allan (Assistant Director, Marine) died on 22nd September
1922 and negotiations were made for the engagement of an English
Master-fisherman. Captain Cribb with long North Sea experience
and a knowledge of Kastern tropical fisheries in India and Ceylon,
extending to China and Japan where he introduced and established
the trawling industry, was finally selected. The Sea Scout arrived
in India in October 1923 and Captain Cribb attempted fishing off
Cochin. The launch however proved a great disappointment from
the start, both in design and equipment for fishing with a Danish
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 European Master-
fisherman. The experiments had to be terminated in March 1924,
The failure of the experiments was solely due to the 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 launch was
Rs. 12,072. A motor cutter with its heavy-duty semi-diesel engine
alone could work the Danish seine satisfactorily. 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 1st April 1924, all the public fish-curing yards were irans-
ferred to the TFisheries 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 budget was Rs. 1,99,000
(1924-25) for the purchase and tramsport 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 tramsport salt invariably failed {s
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 an-
inconvenience and loss of salt in sea tramsport by sailing vessels
were considerable. The loss of revenue by depletion of salt in
yards was appreciable and the cost of the subsidiary transport on
the West Coast from ports and railway stations to fish-curing
yards 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 yards on the West Coast and
calculated the resultant monetary benefit to Government in the
fish-curing yard budget after meeting all charges at half a Iakh
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 full-
sized trawler could not be purchased owing to high cost, Mr. Hornell
advocated the introduction of the Danish seine net and matar
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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 ene 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 European 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 mensoon
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
introduce 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 2 Danish seine or a drvift 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
purse 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. It was
glso decided to re-entertain Captain Cribb as Assistant Director
(Marine).

Accordingly a second-hand Admiralty Trawler T.R. 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 years from 13th March 1926.
Her total cost, including the cost of voyage to India, was
Rs. 1,04,450. ’

In view of the projected pearl fisheries early in 1926, the High
Commissioner was told that the vessel might be sent 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
:m make her fit to undertake the journey from England to }fndin
The intention was that the remaining alterations n;cessar for tht;
vessel should be executed in India. The vessel was inspethd hefore
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 additjons that were to be executed in India
werg—

(@) 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.

Tt 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 192930, 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 England on R1st 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 Iong voyage.
The fishing gear was received from England in November 1926
and considerable difficulty was experienced in recruiting a suitable
eTEW, *

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-sen fishing off
Calicut, 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 boller tubes burst and she arrived at
T'uticorin disabled. She could neither be used for the pearl fishery
which_was then about to begin, nor conduct deep-sea fishing experi-
ments. The vessel was therefore sent to Colombo for the survey
of the boiler by a competent authority. The Lloyds Surveyor
examined the boiler on 16th February 1927, and condemned all
the tubes as unsafe. He certified that all the boiler 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 Tth May 1927, when the question of
alterations and additions was examined and an estimafe was
obtained from Messrs, Hutson & Co., Colombo,

3
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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 be of very inferior quality, the otter boards
would not sink in water and the nets were poor.

The trawler was in Madras Harbour from the middle of May
to the 13th September 1927. The vessel was brought to Madras
to carry on deep-sea fishing experiments and fo examine further
and estimate the alterations and additions to her. No fishing
experiments, however, could be undertaken till 14th September
1927, as most of the crew resigned soon after the vessel arrived at
Madras and as there was difficulty in securing the services of
suitable men and 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
Béptember 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 steam 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 to 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 engaged
in exploring trawl grounds off Tuticorin and 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
be shortly submitted to Government. During this period she was
also engaged for a®period of ten days in dredging operations with
¢ view to finding out whether pearl oysters existed beyond the
11-fathom line, up to which alone naked diving is possible. During
May ihe vessel was slipped in Colombo and the dafa collected
regarding depth, nature of bottom, ete., were charted at Krusadai
Island station and dredging and trawling were continued north ef
Tuticorin and off Trichendur. She left for Bombay in the last
week of June 1928, for inspection by the Royal Indian Marine
Dockyard authorities with a view to the preparation of estimates
for alterations and additions to her. On her return to Tuticorin
in November 1928, she conducted trawling experiments off Calicut
and Mangalore from 17th November to 10th December and from
26th December to 30th December 1928, From 7th January to 1st
w.eek of March 1929, she was engaged in the inapection of T.acea-
dives. After refurn from the Taccadive Islands, she conducted
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" experimental trawling off the following places during the periods
noted against each:—

Off Cape Comorin .. 9th March to 20th March 1929.
Off Tuticorin .. .. 80th March to 2nd April 1929.
Off Calicut . .. 6th April to 14th April 1929-

Off Tiruchendur and 3rd May to 13th May 1929,
Manapad,

Reports on the above experiments as well as 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:—

. Amount
Date Placo of fishing. | 1107 | TS | fow disposed of. for whioh
RS A. P.
24- 1-1927 -.| Of Celiout . 3 | About 1 |Sold fresh .| 82 0 0
ton.
8- 4-1927 ..| OF Manapad .. 1 |176fish Do. Ll 24 7 3
14— 9-1927 and
- 16— 9-1927;
29 91697 and || OF Madras .. 6 |8361b. ..} Do. ] 67 111
23— 9-1027
30-10-1927 to OF  Manapad, 80 |[27,6831b. 2,036 1b. =sold| 420 0 4
26- ¢-1928 Caéze Comorin fresh and the} -
and Calicut. rest oured.
17-11-1928 to -
10-12-1928; | Off Calicut and 50 [22,8121b. | Fish partly ouved | 240 15 0
26-12-1928 to Mangalore, and partly sold
30-12-1928 - fresh,
so- otose® JORaTRR O m o2 ..|Cued .. .. |16 0 0
30 Sladte } Of Tuticorin .. 6 |1,087 .. |Soldfresh ..| 62 0 ©
o St }|oF Cationt .| 13 10920 .| Do. .. |2s1¢ 0
Of Cape Como- 29 7,477 ..|Cured .. .| ot 7 0
3- b- - by 3y
13- g_iggg to rin, Trlohe'ndur
and Manapad.

The trawling grounds and their fisheries are being studied
systematically in all their aspects, The fish caught are sorted,
identified and listed with weights, and measurements. An exami.
nation of their stomach contents, gonads and so forth by dissection
has not been possible in the absence of a laboratory and qualified
staff on board. Ior the same reason water samples collected and
plankton and other collections made could not be simultaneously
examined or studied. But the more important specimens out of
the collections have been examined and named at Madras, The
data relating to bearings, depth, wind and weather have been
noted, but have not been corre{ated or studied.
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The subjoined stalement shows low the vessel was employed
from 21st April 1926 to 28th May 1929:—
From 21st | From lst | From lat From 1st
April 1026 | July 1926 | July 1927 | July 1928
- to 30th to 30th to 30th to 28th
June 1926. | June 1927 | June 1928. | May 1929,
Number of | Number of | Number of | Number of
days. days. days. days.
Deep-sea. fishing and research . 3 39 64
Towing salt schooners from Tuti- b 21 .
corin to West Coast
Pear] fishery . . ‘e 23 16% ..
Repairs .. . e i . 67 68 131
° Return journeys ., . . .. 5 21 48
Inport .. .. - 7L 272 2004 56
Laccadive Islands inspeetion . i . 3t




Statement showing the amount and vilue

The Motor vessels of the Fisheries Department,

of fuel consumed and wages of erew during the twelve months ending August 1928
and also the number of hours of work done.

: Number Average | Average
of hours , [ Lubricat- Cost of cost of |epead per
Vessels. engine Kerosene, Value, Petrol, Valoe. ing oul. Value, orew. Total. fnel per | galton of
rag., hour. oil fuel,
1
Hrs. Mins.|Gals. Bots.]| =®s. 4, p.|Gals. Bots| ns. a. P, {Gals. Bots.]| ®s. a. P R4, A. P.{ RS, A, P, [RS. A. P,
ZLady Nicholsen® .. | 214 16| 1,485 01,276 2 9| 100 0| 14010 O} 567 3 136 9 01471910 0627216 9| 7 4 @ 7-0Knots,
Sea Soout + .0 917 0 1920 0(|1660 0 O 97 3} 137 1 9| 6¢ 1 152 6 4 228 9 of2,68 1 1] 2 2 0|82
Leverett ..]1,210 30| 2,143 3 |1842 1 1 94 1] 132 6 9109 & 26013 8 (1,364 6 0(3,59910 6| 114 O35 ,, H
Learl .| 48¢ © 360 4 309 16 2 .. . 43 4} | 1031211 820156 0)1,23411 1| 014 060 ,,
Sutherlend . Not engaged for any work as she is completoly disabled. . 69012 0] 68012 0 . .
* The engine of Lady Nicholton is auxiliary to 8ail and sof the main gource of power exoept when there is no wind. .
T The number of hours noted here does not inolede the time the vessel was standing by atjses with idle engines while observations were being made.
jmd
LAW)
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SECTION III.—INLAND FISHERIES. '

Sir Frederick Nicholson in Lis note on Iisheries in Japan,
paragraphs 196—212, suggested certain inland piscicultural methods
(carp culture, hatcheries, etc.) as capable of being copied from
Japan. ‘“‘Japan,”’ he stated, ‘‘suggests certain cheap and jmme-
diately possible metlods, 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 thousands of acres of fresh water reservoirs and canals.” As
regards fish production, carp in Germany attained a weight of 3 Ib,
in three years; in the warmer parts of the United States, 9 Ib,
in two years; while in China, carp attained 4 lb. in the first year
and 25 Ib, to 30 Ib. at maturity in five years. Mr., H. S, Thomas’s
experiment in the Vallam pond of 4 or & acres proved that, after
stocking at a cost of Rs. 2 the fry of local carp yielded 4,000 Ib.
weight of fish annually after the first 12 months, without any
artificial feeding of fish or care bestowed on the ponds, Sir
Wrederick Nicholson therefore recommended experiments in culture
in fish farms and hatcheries and stocking of tanks, canals, ponds
and even paddyfields and wells from fry bred in hatcheries and
ponds at suitable 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 Expert in November 1907, on Rs. 500—
50--750 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,
Bhavani and Moyar Rivers,

(2) The establishwment of fish farms at suitable centres for

fish breeding and rearing of fry for distribution annually to tanks

and channels to reinforce their natural stock of fsh.,

(3) The anti-malarial operations connected ith the reari
and distribution of larvieidal fish in wmalarial area‘:1 4 the xeuring

(4) The gradyal acquisition of the
tlanklsbaza(_i other inland waters, on payment of compensation to
v(;ca. t_o 1es, with a view to stocking them annually with improved

rie (15e;a :Ef food-fish and thereby augmenting the fish-supply.
_ xperiments to devise methods and impl -
ing perennial deep water tanks throﬁghoutm:ﬁeem?;is f::!r f:(];]i
methods are wholly wanting and A

: th 3 :
entirely lost to the fisherman and theecfxfilurileim eueh sources aro

(6) Other piscicultural schemes, such ag Hilsa breeding

and the conservancy of the

fisheries of irrigation
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(1) The Nilgiri Trout Fisheries and the conservancy
of the Bhavani and Moyar Rivers.

The first work Mr, Wilson did was in connexion with the
establishment of Trout on the Nilgiris. Prior o his efforts these
waters were barren of fish life except for some carp and small
minnows, In 1909-10 Mr, Wilson constructed a trout hatchery
at Avalanche for the rearing of trout, obtained a consignment of
trout (S. Iridius) from New Zealand, successfully hatched the eggs
and stocked all suitable streams on the Nilgiris. The trout fishery
was thrown open to anglers about the end of August 1911 and
subsequently every year.

Subsequent to 1909-10 Mr. Wilson's activity extended to the
waters of the plains and in consequence he had to be away from
the Nilgiris for considerable time. His continued absence from
the Hills necessithted the transfer of the immediate control of the
Nilgiri fishery staff to the Collector of the Nilgiris.

(2) The establishment of fish farms at suitable
centres for fish breeding and rearing of fry for distribu-
tion annually to fanks and channels to reinforce their
natural stock of fish.

SunkEsura Fisg Faru.

Mr. Wilson next devoted attention to the waters on the plains,
Kurnool being one of the driest inland districts, but possessing the
Kurnool-Cuddapah canal of 200 miles in length and the perennial
rivers Tungabadra and Kistna, was chosen as the most suitable one
for starting operations. After a survey of the Kurnool district
waters and the Kurnool-Cuddapah eanal, Mr, Wilson proposed in

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 anieut, whence the Kurnool-Cuddapah canal commen-
ces. The farm was intended for breeding and rearing suitable fish
fry for stocking the canal and connected tanks, as & station for
experiments on fish culture and for research on piscicultural
problems of the locality.

The Government approved of the scheme and sanctioned a
capital expenditure of Rs. 13,150 and a running expenditure of
Rs. 3,794. The farm was designed on the model of the best trout
farms in England and is the first fish farm to be established in
India. The Sunkesula farm was brought into working order. in
1911. The supply of water is obtained from the Tungabadra river
above the anicut by pumping. The gross area of the farm is 20
acres out of which roughly 11 acres of water were divided into 19
ponds, the largest of which was about four acres. The area actually
under water at present will be about three acres divided into 12
ponds, ’ ' .
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In 1918 the difficulty in obtaining water reached & climax jvhen
unprecedented troubles were experienced in obtaining au.lftd(‘ei-
quate supply even for the few small ponds which were then ut1 1zed .
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 Nandyal. A seheme
for locating the farm at Mahanandi was drawn up, but owing
to religious opposition by the Mahanandi temple auth9r1hes i
had to be abandoned. The alternative site at Praema with much
smaller springs where there were already two smaill_ 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.

Ezperiments and Results—Murrel.—The earliest experiments
conducted in the farm were in murrel breeding. Though 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 twrn murrel fry into a natural shallow swamp
with abundant vegetation, insect larvae and erustacea has been
found to be the best method of ‘cultivating this fish. Accordingly
an extensive swampy waste (the Edurur swamp) about six miles
from Sunkesula required neither for cultivation nor for the culture
of other food-fish was reserved as a nursery and feeding ground for
murrel. The young hatched and turned out in the swamp are
annually fished and stored in ponds for a regular supply of live
murre] to the Kurnool market at seasons of the year when fresh
fish are not available in that inland town.

Etroplus suratensis.—Etroplus suratensis,_a valuable food fish
of Madras backwaters, non-indigenous to inland tanks, except near
the Coast, was selected for observation and study in 1916 by
Mr. Wilson. They were introduced into the Sunkesula fish farm
In 1916-17. The fact that it is a nest builder and chooses sub-
merged rocks for attaching eggs not being known, the earliest
experiments to breed the fish proved abortive. It wag only after
the breeding habits of the fish had been studied by the present
Director suitable nests were provided 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
scule through ihe 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
acclimatization and cultivation in the fish farms for introduction
into tanks, lakes and rivers. One hundred and twenty-five live
specimens were transported from Java in April-May 1916 and 95
speciimens 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 year. 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 ocil-cakes. I’urther experiments made in
1926 went to show that Gourami feed voraciously on certain com-
mon garden shruhs while it does not feed on others. A collection
has heen made of these shrubs and the plants have been identified.

Tench.—The tench is a much better food-fish than the ecarp
and grows well on the Nilgiris where it was introduced years ago
from England. In 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 into 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
TFebruary 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 experinient.
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 Znglish 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.

English carp.—English carp introduced years ago into the
Ootacamund lake and thriving there, were introduced into the farm

4 ~
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along with fench for acclimatization. These fish have not bred
so far though they have grown and are in fine condition.

Carp, Labeo and Barbus—DPreliminary experiments in rearing
species of indigenous Carp, Labeo and Barbus conducted at the
farm were not 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 never
fished when they are full and deep. The fishermen wait till tanks
get quite low and then within a few hours or days catch all the
available fish. This often places on the local market quantities
of fish 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 obtain 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
1912, that a live fish market should be tried hy the department at
Kurnool. The market site was close to the Kurnool-Cuddapah
canal and consisted of shallow ponds supplied with running 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 be kept alive in the
market tank, till required for sale. The advantages of this system
of marketing over existing practice were—

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

(2) fish would be supplied alive in an absolulely fresh and
who.lesome condition to the consumer instend of as often stale and
semi-puirid;

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

. {4) such supply will regularize scareity prices which alternate
with low prices in the market;

) (5) the experiment was to be in object-lesson of the firat
importance in the breeding and marketing of fish.

The proposals for the construction of a live market at Kurnool
were sanctioned for a period of two years in April 1913, The
capital expenditure was Rs. 525 and the running expenditure
Rs. 250.' The market was opened in Kurnool in 1914 and live
fish obtained from the farm were sold to the public at 3 annas
per pound. Owing to difficulties in management, the live fish
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market was closed in 1915. DBul it was reopened from July 1917
to January 1918, a sesson 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 coustructed at Kurnool. That the idea succeeded 1s
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.

L 1818-19 ., o 208
1919-20 ... vee . 334

1920-21 ... 206
1921-22 ... . 338
1022-23 .. . 500
1928-2¢4 ... 145
1924-25 ... 325

1925-26 .. . 128

The Edurur 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
ou the Yerramalais have been surveyed and a scheme for the con-
struction of ponds for market culture of fresh waler fish to tuke
the pluce of Edurur is under consideration,

Irrun Tisu Fanw.

In puragraph 210 of Sir Frederick Nicholson’s note on I'isheries
in Japan, he had proposed a fish farm for utilising the Kanigiri
and other reservoirs under the Sungam Works in the Nellore
district. Mr. Wilson after an exhaustive survey of the Nellore
district waters from 1908 to 1914 finally selected a site in the
Ippur Kamini tank for the estublishment of a fish farm,” The
Government sanctioned the Ippur fish farm at an estimated capital
cost of Is, 26,000 and annuul running charges of Rs. 2,400. The
fishery rights in the Ippur Kamini and Puduparti tanks which
came within the operation of the scheme were taken over by
Uovernment from the Nellore District Board. This farm was estab-
lished for the following purposes:—

(1) to Dbreed larvicides in large numbers und distribute
throughout the Presidency and further afield, if necessary, for the
destruction of mosquito-larvae 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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(3) to batch the eggs of Iilsa artificially and distribule the
fry or fertilized eggs in rivers, bolh on the Kust and the West
Coasts, where they have free access to the sea.

The farm was completed in Junuary 1917 and hus been work-
ing since, The farm was damaged by cyclone in November 1927
and repaired at a cost of Rs. 474.

1ater-supply—The farm is dependant on the Surveypalli reser-
voir, a deep and perennial 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 serious dearth of water in the Surveypalli reservoir for
four years ending 192824 humpering the work of the farm,

Experiments and Results—Mullets.—1he presence of stray
specimens of large mullets in fresh water near the sea in the
Nellore district in 1918-19 led to the experiment of cultivating
in fresh water tanks the fry of selected species, abundantly 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 streams where they were tuken, there was no appre-
ciable mortality. As a result of these experiments mullet fry
Lave been extensively employed by the department since 1920

- 1n stocking tanks and channels in Nellore and Chingleput districts.

Etroplus suratensis.—In 1919, two hundred Etroplus suratensis
were intreduced into oue of the ponds in the fish farm. The fish
bred and multiplied rapidly. Irom 1921 ouwards, the fry from
the furm have been annually distributed -to the irrigation tanks
under the control of the department in the Nellore district, The
annual introduction of this new food-fish to the Nellore district
watlers from the Ippur fish farm is now an established praclice.

Gowrami.—Two of the ponds were stocked with Gowrami in
1916-17 and it took aboul six years for them to breed. This un-
satisfactory result was attributed by Mr. ornell {o 1he large avea
of the ponds. To remedy this defect, the Gowrami pond was
remodelled in 1927. The experiments proposed for deciding the
factors that had interfered with the normal breeding of the fish
at Ippur hitherto have to be conducted.

Fisn IFarar ar Mabras.

The need for a fish farm at headquarters was long felt by
Mr, Wilson. He took over from the Military Department the
pouds in the Old Gunpowder Factory, Perambur, and remodelled
it at a capital cost of s. 1,000. The running cost sanctioned for
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the farm was Rs. 400. There are ouly {hree ponds in the com-
pound : one, a smull fresh water pond of 10,416 square feel and two
long ponds of brackish wader,

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  suratensis,—The first
experiments with the backwater perch Eéroplus now extensively
used by the Iisheries Department for stocking, were conducted
at this farm in 1916. Megalops™cyprinvids, a sporting species
and a large number of lurvicidal fish were also introduced into
the farm, but the limited space in the ponds precluded further
experiments with sporting fish which are of a predaceous 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 Tort
Moat and rivers are annually indented on, for stocking tanks of
the Chingleput district.

Gourami.—The consignments of Gourami obtained from Mauri-
lius and Java, were kept in the fresh water pond as a resting-place
(after their long journey) before their distribution to other fish
farms. The smull stock of Gourami left in this pond breeds
regularly and is one of the places where Gourami thrives well.

Proposed Transfer of the Farm to Chetput.—Recenily the
Mililary authorities desired that the land and building used by
the department at Perambur should be paid for. The limited
water area and costly water-supply were additional reasons for
which it was considered desirable to shift operations lo another
more suitable site. Proposals were made in 1921 for the acquisi-
tion of the extensive borrow pits in the abandoned Govermment
Brickfields at Chetput some of which hold permanent water. The
Public Works Depurtment 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 ihe sites, The Director of Public Health also withdrew
his objection to the retention of the ditches as fish-ponds. The
Government in Qctober 1927, upproved of the transfer and plaus
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and estimates amounting to Rs. 21,000 for remodelling the pits in
the Brickfields into fish-ponds have been submiited to Government
on 10th December 1927. The extensive water aren available m
Chetput compared with Perambur will enable the department to
carry on cultural operations on an efficient and eularged 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 at the instance of the Ieulth Department Mr.
Wilsou made a series of investigantions at the Sunkesula fish farm
with South Indian species of lurvicidaul fish to ascertain the best
oues for the control of malaria. The effectiveness of fish breeding
to destroy mosquito larvee in tanks, ponds and wells was demon-
sirated by him to the medical profession, local bodies und the
public and a practical paper giving detailed instructions about
kinds of fish larvicides suitable for tresh, salt and brackish waters
and the manner of employing them was read by him at the “ All-
India Malarial Conference ”’ lheld in Madras.

These anti-malarial operations form a considerable and valuable
part of the department’s work and consist of three separate phases,
Tz, i —

(@) the breeding und distribution of mosquito lurvicidal fishes
to municipalities und other public bodies;

(b) the periodical stocking of pools in  specially malurious
Tocalities with larvicidal fish;

(¢) the conversion of mosquito infested sheets of water into
fish-breeding ponds which also serve the purpose of fish distribu-
tion centres tor the stocking ot hrigation tanks with young fish.

(@) The department is able to supply specially selecled
larvicides in large numbers at a nominal cost of 1s. 10 per thou-
sand. The Madras Corporation in 1915, the Cannanore Munici-
palify in 1916 and the Bellary Municipality in 1917 applied to
this department for help and advice in stocking their ponds and
wells with larvicidal fish. Several thousunds of larvicidal fish
were supplied from the Ippur fish farm and Perambur io Muniei-
palities and local bodies till 192324 when the demand for them
trom local bodies for stocking purposes practically ceased. In
spite of the earnest recommendation of Government, municipalities
and other local authorities have not as yet availed themselves
adequately of the facilities for obtaining a good strain of larvicides
from the department. They appear either careless in the matter
or depend upon local supplies of what too often are species of very
inferior larvicidal quality or even enemies of larvicides. In res
ponse to a request from the Malaria Board received through
Government the matler was investigated by the department and 8
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complete report was submitted to Government. The investigations
in Madras and in other pluces went to prove that the fyilure of
the larvicidal operations eonducted by- local bodies without refer-
ence to the IMisheries 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 erganize and consequently greater
progress has been made in this method of fighting malaria.
Inadequacy of staff and want of funds alone seem to have restricted
operations. Up to now mosquito breeding water holes, ponds and
strenms 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 larve eating fish.
Appreciable decrease in the incidence of malaria is reported by
“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 te mosquito
larve.  As a consequence malaria was endemic within both the
Forts, an extremely serious condition seeing that a large Reforma-
tory for boys 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 become fish-breeding ponds whence supplies of fry are
available for stocking a large number of tanks in the districts of
Chingleput and Nellore.

Verrore Fort Moar Fism TFaras.

In December 191G, the Sanilary Commissioner to the Govern-
ment of Madras reported that, if the Vellore Fort Moat could not
be kept free of weeds and stocked with larvicidal fish it ought to
be drained. The draining of the moat was then found to be n
difficult and expensive proposal as a large area of the moat is 9 feet
below the level of the drainage channel and about 3} million cubic
feet of water could only be removed by pumping. Sir I'rederick
Nicholson therefore proposed in September 1918, 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 I'ort and (2) to propagate
the non-predaceous food-fish for distribution to irrigation tanks in
the neighbourhood. The primary object however was the control
of malaria within the Tort, 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-
menced work in 1923. TLater some improvements to supply channel
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were exeeuted at a cost of Rs. 340. The moat now receives an
adequate supply of water and ineidentally henefits the town as it
ensures a permanen{ supply-of waler in wells throughout the town,

Experiments and Results—Etroplus suratensis.—One thousand
Etroplus were introduced into one of the four sections of the moat
in 1922-23. They grew and multiplied rapidly. The publie of
Vellore accustomed to the coarse and bony tank fish have learnt
to relish Etroplus so highly that, when this section of the moat
was fished recently, they purchased the young ones alive for intro-
duction into their wells and ponds.

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

Mullets—In 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 variety of mullet fry thrive in fresh water
and grow to marketable size in about a year, even so far interior
as Vellore. In Egypt an exlensive 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 sen-hoard of the
Presidedcy.

The moat has heen heavily storked with larvicides with
beneficial 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 Indian earp (catla) was carried out in one of the
sections of the moat during 1926-27. TFour hundred and fifty catle

- fry obtained in the Godavari River were stocked in one of the

sections of the moat in September 1926. The iotal cost of capture
and transport, including supervision charges, was only Rs. 85. In
the course of eight months the fish had grown io a length of two
feet. The fish in this section of the moat were sold for Rs. 800.

CrixgLeErur TFort Moat Tany.

A scheme to combBat malaria in the Reformatory Schoel at
Chingleput hy draining the moat into the adjoining river by 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 (capita) charges)
and Rs. 800 (running charges) prepared by the I'isheries Depart-
ment was accepted by the Government, In 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—Mullets.—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 Cetla 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
1} feet to the surprise of the local fishermen and fish merchants and
the fishery of this section of the moat fetched Rs. 150 in the auction
sale. The cost of stocking and proportionate supervision charges
for the experiment amounted only to about Rs. 25.

(4) Gradnal 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 1864 the Madras Government gave over the fishery rentals—
then Rs. 80,000 only—to loeal boards following the precedent of
Bengal probably to provide a convenient source of revenue to
angment their then scanty funds.

After the formatien 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 Octobar
1910. In view of the fact that the development of the fisheries in
these tanks involved expenditure from provincial revenues and
that the supervision of the experiment must be in the hands of

]
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the expert officers of the Fisheries 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 Piscicultural Expert, reported
that the rentals from fisheries in the Cauvery and the Colerocon
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 successive fishery lease and
were likely to rise still higher in view of the operations of the

“Fisheries Department. He 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 bodies was a pure eift on the part of Government
and since the distriet boards had no concern whatever either in
the upkeep of the rivers or the conservancy of the fisheries, there
could be no injury to these funds in resuming the grant on pag-
ment of compensation. He further added that, in any case, whatever
they might be entitled to on account of the original grant thev
were not entitled to any unearned increment such as was then
rapidly aceruing, partly by the reason of the general economie
rise, partly by the direct action of Government in the Tisheries
Department and other departments. Government accepted the
proposals and adopted the policy of gradually acquiring the fisheries
of all the important tanks and rivers from local bodies as the
Fisheries 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 Ra. 5,578 respectively
as compensation for the loss of the income that they had heen
enjoying till then from these fisheries.

Similarly in 1916, the Government directed that the fisheries
in the Cauvery and its tributaries within the limits of the Salem
at.d Coimbatore districts be credited to Provincial Revenues from
1916-17 and that the District Boards of Salem and Coimbatore be
paid fixed annual assignments of Rs. 2,198 (b) and Rs. 2,360 (¢} as
vompensation 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 channels
watered by the Cauvery and its tributaries in the Coimbatore
district and directed that the District Board of . Coimbatore he

(a) Subsequently reduced to Rs. 23,031.
(h) Subsequently reduced to Rs. 658
(¢} Subsequently raised to Rs. 2,885,
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paid a fixed annual assignment’ of Rs. 1,893 as comlpensation i
respect of these fisheries.

In 1922 the Government sanctioned the provincialization of the
fisheries of the Amaravati river within the Trichinepoly district
and the North Rajun 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 Colercon 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
beards is Rs. 36,603, viz., about 89-5 per cent in five years.

(%) Cunal and Tank Fisheries.—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 connected 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 o3
compensation. In 1914 the fisheries of three irrigation tanks in
the Salem district which are fed by the same supply channel as
the Barur tank were taken over on payment of a fixed assignment
of Rs, 20 per annum. In 1916 the fisheries of three more fanks
in the Kurnool district were acquired on payment of & fixed assign-
ment of Rs. 16 per annum,

In 191G 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 e ... 3,789
Chittoor “. ... 200
Anantapur e 137
Nellore .. 185
Chingleput ... ... 2,808
7,094

e —

(V)

~J
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It was in*June 1919, however, that definite proposuls for the
acquisition and systematic stocking of all suitable tanks, district
by district, was inaugurated. All the major taunks of the Chingle-
put and Nellore districts were accordingly surveyed and a scheme
for developing their fisheries, by annual stocking with suituble fry
from natural sources as well as fish farms, was formuluted. The
proposals for the acquisition and orgunization on a piscicultural
basis 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 Rs. 2,300 respectively as
compensation for loss of fishery rentals.

Subsequently the Government approved the proposal to transfer
to this department 13 more tanks in the Chingleput district and
granted an additional compensation of Rs. 175 to the Chingleput
District Board. )

The Nellore and Chingléput tank stocking scheme is the first
of its kind. The finunciul results of tank stocking in the Nellore
and Chingleput districts for the five years ending 1926-27 are as
follows : —

C']iiny[;'put tank stocking scheme.

_— .| 1922-23. { 1923-24 | 1924-25, | 1926-26. | 1928-27, Total.

B, A, | ms. a.| m. A | me. a.| ms, 4A.] RS 4
Receipts from

Fisheries .. |1 6,708 5) 7,262 10| 6,436 65| 8,779 2| 7,642 834,728 1

Nellore tank stocking scheme.

—_— 1922-23. | 1923-24. | 1924.-25. | 1926-28. | 1926-27. Total,

. Be. 4A.| R, 4. BS, A.] BS. A.| B A | RS A
Receipts from

Fisheries  ..|10,477 0| 8,443 6 |12,610 0 |16,461 2 |10,827 11|68,819 3

The receipts for the first five years from the tanks in both these
districts exceeded expenditure by Rs. 6,181 in 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
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five years that the scheme has worked over compensation is about
87 per cent,

. Besides these, the fisheries of 14 new tunks in eight districts of
the Presidency constructed by the I’ublic 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 irrigation schewes constructed since 1914 should vest in
Government.

(6):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 are 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 peren-
nial water tanks are hardly ever fished. With regard to others
the usual practice is to wait till the tank is about to dry up and
then to catch 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 large
head of fish as in perennial tanks, such fish are left uncaptured, so
that the food-supply is a minimum and the rentals ndl;

(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
year 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.
From 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 mesh was suitable for the
size of fish most abundant. The presence of weeds and boulders
at Chembarambakam however militated against the continuance
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 Tun dry annually, the experiment was not made.

1

o
3
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A somewhat similar scheme was evolved for :.]evelol)il-lg _the
fishery of the new irrigation reservoir at Mopad, l\ellore dlstl.'lct,
in 1918. This great sheet of water formed by damming the river
Manneru impounds a large body of permanent water. The objects
of the scheine were—

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

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

(3) to experiment in fishing with bouts, nets and other
implements throughout the year, to thin out the stock .in the
reservoir and to ascertain 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 construction 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 necessury fucilities exist. The
cultural operations in the fish-pouds commenced in June 1927.
The reservoir however has been fished since 1921-22 regularly year
after year. The sale proceeds of fish realized were as follows:—

~

RS,
The increased receipts are dne | 1921-22 ... e 126
partly to stocking and partly to | 1922-23 ... 422
some improvements In methods ! 1928-24 . o 758
of capture. The latter aspect is) 1924-25 e 782
however capable of further deve- | 1925-26 ... 721
lopment, 1826-27 ... ... .. 76l
“L1927-28 .. v 1,029

Drift and gill nets were found to yield the best results on weedy

sections of the lake in calm days. 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

the knowledge acquired from the department, in
ge:;{hdletnmental tti? th;a department’s immediate inIt)erests, it is
eless a matter for gratificati ’
demonstration has been eﬂ'ectié:re. e et iho departments
The aim of providing a constant
_ : supply of fresh fish at chea
rates to the people in the neighbourhood hyas also been realized iII;

& considerable measure in recent years, with the progress made in
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fishing the tank regularly. The fish caught are regillarly suppliec
all round the year, to the markets at Kanigiri and Udayagiri ana
sold locally at a fixed price.

(6) Other piscicultural schemes.

Iilsa breeding.—Hilsa is a large and highly esteemed fish of
the herring family which ascends rivers as does the salmon, for
breeding in fresh water. The Cauvery in the south and the Kistna
and 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 exist 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 18G9 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 Frederick 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 at Lower Anicut on the (wleroon river as the only satis-
factory solution of the problem was approved by Government. An
expenditure 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 Lower Anicut
(Coleroon) to strip fish, artificially fertilize and hatch the eggs
and (2) to rear the fry in suitable growing ground before liberat-
ing them into the river. Mr. Wilson succeeded 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 was not
successful. In 1915 the present Director took charge of the experi-
ments. By 1921 the details of the method of impregnating Hilsa
eges, their subsequent treatment and hatching on a large scale
were all successfully worked out. The hatching of Hilsa eges
having been successfully accomplished, the equally difficult
problem of rearing the fry till they are of suflicient size before
liberating them into the river, remains to be solved. The fry,
when hatehed, are mouthless hardly 3 mm. long, float belly
upwards when resting 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 sheltered
waters till they grow to sufficient size to go to sea. There are no
suitable rearing grounds at Lower Anicut. The Collair lake in
the vicinity of the Kistna and the Godavari appeared to afford the
necessary 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. 500 was sanctioned. A small
expefimental hatchery with one McDonald jar and an iron over-
head tank was fitted up in the office of the As.fnstant Indu:‘atrlul
Engincer, Bezwada, in 1926-27. There were ripe fish available
almost daily that season, but the difficulty was to secure the fisih
before death. On the few occasions live female fish with exuding
eggs were obtained, live males were not ava.ilal)le. At the Lower
Anicut as the fishery is controlled by a single lessee there are
grater facilities in securing fish alive. Alse 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
live 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 long after they have been strangled to death. Greut
difficulty was therefore experienced in securing ripe fish alive at
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. Further
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 success, ,

SECTION IV.—FISHERY INDUSTRIES.

Sir Frederick Nicholson in his note on Fisheries in Japan
proposed an experimental station for developing Marine I'isheries
on the model of Japanese institutions. In paragraphs 18G-194

!:le has defined the aims and lines of work, of which the following
is an abstract:—

“ The first suggestion relates to the early necessity for at
least one sea fishery Kxperimental Station. The ppr-u]im.' history
and work of the Japanese Stations as described above, show their
practical value; they are  peculiar’ in the sense that, unlike
th::)se of .Othel: countries, their origin and primary object ’is indus-
trial; primarily they are not biological observatories, valuable
fhough these are, but they are places where the proces;es of the
mtiustry and the requirements of the trade are practically exrperi-
mented upon and developed, e.g., in the building of better hoats,
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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 preservation, in 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 advice and
example. They serve secondarily, however, as places of experi-
ment and research in special matters, and as centres of that
enquiry and cbservation so essential where Government desires to
improve an industry or a community by methods based on exact
knowledge of conditions and facts. In like manner, we mneed
experimental stations on these coasts as a means, in the first place,
of ascertaining experimentally the boats and nets, the catching
and curing methods and processes, etc., suitable to these waters
and climates, and of estimating quantitatively the chances of
extended fisheries; in the second place, of demonstrating and teach-
ing those found to be of real practical value; and in the third
place, of obtaining knowledge by close scientific observation of the
character of the waters and of the habits and characteristies 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 hackward the West Coast
may be, it is, I consider, in advance of the East Coast in the
matter of fisheries and since this important industry is waiting
for development, and there is no one to begin it, Government must
show the way; the Japanese (fovernment, notwithstanding consi-
derable private enterprise, have found it necessary to act in this
way, viz., in establishing Experimental Stations, and I suggest
that the Madras Government shall begin work by establishing as
soon as ciremmstances permit a first station on the West Coast,
probably at Tellicherry with the following initial objects:—

¢ IMirst, it will be the earliest business of the station to
build or cause to be built on ifs designs small (6 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 a week or more, and to house their
catches in saltholds or in wells or live chests . . . In Japan
the improvement of boats for deep sea and distant fishing is a
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 mnecessary—
to build such boats can follow on the demonstration.”

““ The second object of the station will be the introduction
and use, especially with the new boats, of new and better nets
especially the purse seine for deep sea use on the shoals of sardine
and mackerel . . . the use of the trawl is obviously indicated,
and this net will also be tried, The long line . . . will also
be adopted . . 7

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 bourd; to learn and
to teach the better treatment of the fish, alive or dead, so as to
minimise the chances of 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 better 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.

.o 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 pui

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 mnothing accurate
at present of the 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 will be able to
utilize and control the statistics now furnished regarding the

catches, appearance and disappearance, ete., of fish by the fish-
curing yard returns . . .”

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 on a large scale with abun-
dant funds and experts by this Company. In June 1908, Siv
Trederick Nicholson obtained sanction to a station at Ennur intended
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;
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(#) to experiment with the best methods of preserving
and bringing fish fresh to shore and putting it cheaply on the
market free fromn taint; -

(¢i2) to experiment with a swift carrier boat with live
chests and wells for collecting fish from fishing boats and landing
themn without delay; .

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

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

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

The bulle of the work done at the experimental stations subse-
quently established consisted mainly of industrial experiments, in
curing, canning, oil and guano and refrigeration, ete., which are
summarized below:—

A—Cunixne.

In 1908 an Experimental Station was opened at Enuur, near
Madras, with a view Znier alie to experiment in salting, curing
and preservation of fish. The Ennur Station was located in the
Public Works Iest-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
related 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 discoloured salt, which alone was procurable
locally, was a stumbling block and this had to be dissolved,
decanted and evaported to get a fairly white salt. The amount of
sult 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 treated fish and even these were eutirely
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
smoking were Mackerel, Ribbon-fish, small-Seer, large-Seer in
slices, one species of Horse Mackerel and Kora (Sciaena}. Bes.ldes
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 demonstrations with kilns and fish, and lasting about a
fortnight each, were given on the West Coast (Caunnanore and
Tellicherry) and Waltair. Smoked fish were received with favour
not only lecally, but elsewhere in Northern India and the Punjab.

Miscellaneous other erperiments.—A beginning was wade in
investigating the proper treatment of fresh (not cured) fish on the
way to market or to the consumer, so as to ensure—(1) that it
arrived at the market, especially inland, in good condition and (2)
that the markets or areas served were considerably extended. This
was perhaps the most difficult of problems in a country possessing
a fully tropical climate ranging roughly trom 70° F. to 100° I,
with slight variations on either side and yet poor, both in the
matertal 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 ussets, such as business enter-
prise, technical knowledge, 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 rule,
at low cost, and in large quantity, It was, 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 we even in March, especially if wrapped in special paper, such
as vegetable parchment or butter paper.

The Hislaire process of preserving fish by sterilization was also
tried, probably for the first time in India. Sir Frederick Nicholson
bought a sterilizer and pastilles and experimented with it at
Ennur; fresh fish treated were hung in the open air and continued
without taint up to complete dryness, though they had received
no salt, ice or preservative whatsoever; flies entirely abstained from
touching them when wrapped in butter paper or vegetable parch-
went; 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 this 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
unsuitable. Here several experiments were made in ordinary salting
and drying, 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 ease of curing, any desired quantity of sardines could be
turned into good food. The products generally were found not
only commercially acceptable in Ceylon, where there was a great
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inarket for cured fish, but realized, in several cases considerably
higher prices than ordinary local cured fish.

A parcel of dry saltfish samples—cod, hadduck, ling, ete.—
was obtained from England and was a revelation to curers iu
their appearance, flavour, ete.

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

Brining with saturated brine was found, for some purposes,
superior to sult, the strength being kept up by loose salt; this gave
a betier 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 : —

Puckling, i.e., salting in barrels for sale as wet fish, was a
wmethod 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 perfevtly good even after five months.

Old brine, obtained in salting superior fish, e.g., seer,
pomfret, mackerel, etc., was largely used 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 a 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 sterilizalion by the Hislaire process a certain success,
while a very small addilion of boric preservative to the brine was
found to ensure preservation for several days,

Tanur Station.—As towards the close of 1910-11 the 'Gov'ern-
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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supervisim;, 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 Tunur Station:—

1911-12.

Light curing.—This was started in 1910-11. Parcels of fish,
cleaned, brined or salted for 20 to 30 wminutes, sufficiently dried
and packed were repeatedly despatched by rail to Kodaikanal—
three or four duys 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 ounly
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 I 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 fvod 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 into inferior manure.

. Artificial drying.—Successful experiments were made in artifi-
clal 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 o defect which pre-

vented obtaining a sufficiently high vacuum for evaporation at a
low temperature, they were not proceeded with.

Picklhing.—Experiments were coutinued. Both mackerel and
sardines were successfully pickled, i.e., packed wet in airticht
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
soaking, from the wet fish: ves removed by

(4) the greater range of culinary possibilities;



1

47

(5) 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 Fastern 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 year was on Pilchardizing
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 bottoms 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 reasons, 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 scale are largely
exported to Italy where they are cooked with rice and vegetables.

Prawn curing.—The only method known to the general curer
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,

N
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The new method adopted at Tanur was to boil the prawns in
salt water, shell the prawns, 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 () 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. TFurther experiments in artificial drying were
carried aut in the small drier put up at the Tanur Station. T'ish
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.

191415,

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 comstruction 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 yielded 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 appointed late in
the year to take charge of the Tanur Station.

{& student from Baroda and another from Travancore were
admitted to training for official work in their own States and thev

did very well; a young man from South Kanara was also admitted
as an unpaid student,

1915-16.

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

Pickled Mackerel—The new experiment was tried in pickling
n'{ackerel, but these were too few for serious treatment. Mackerel
pickled with salt like Scotch and English pickled herrinos and
sold moist, were favourably received, Experiments in p?ckling
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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 cocked.

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

: 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
Tear. ocured. sold. Rem\arka.
' LES. ®S.

i918-19 .. | 90,269 3,878 _Snrdirﬁ though abundant was
small.

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

1920-2L .. | 97,724 . 5,802 Sardines scarce, but mackeial were
in fairly large quantities.

1921-22 .. | 100,817 5,017° Bardines scarce, but the fishing was
glightly better for mackerel and
some of the larger kinds of fish.

1922-28 .| 249,293 |Not geparately given. | Fishing season favourable. Sardine

Larga supplies of oured| and mackerel abundant, though
fish to jnils amonnted| large fish were scarce.
to Rs. 5,401,

1923-2¢ .. | 92,031 |Notscparately given .. |Season disappointing. Sardinesand
waoketels soarce.

192426 .. | 83,843 Do. . Do, do.

1926-2¢ ., | 83,284 Do. o 0. 9.

1928-27 .. | 178,764 Do, ++ | Beason J)oorest of the four years,
inoluding 1926-27.

192728 .. | 81,876 Do. .. | Sardine soarce.

1924-26.

In July 1925, the Goverpment ordered that the accounts of the
Tanur Station should be maintained on commercial lines.
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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 ezcrescence 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 cocking to an
absolute minimum, the defect was found not to appear for a con-
siderable 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 & view to augmenting the manufacture of
semi-dried prawns for which there was always & high demand, and

. tn extending and demonstrating prawn curing methods ascertained

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
(Benito) in Ceylon and the Far FEast 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 yard in Laccadive
Islands recently sanctioned by 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 fthe 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 restarted. 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 market and yields only a gallon of solution with
1 per cent available chlorine in three hours. A few initial experi-
ments were carried out with the preparation of sodium hypochlo-
rite and in the preservation of fish; sodium hypochlerite has been
successfully manufactured 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 {o frans-
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
eliminaie 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.

- 1927-28.

Experiments were made to determine the proper proportion of
solt 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,
Bhelled prawns e 1:4 1:5
Mullan w. 1:6 1:8

Mackerels under 'Ra.tma:é'iri gure, 1:6, 1:12, 1:19 on the first,
gecond and third days,

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

Special attention was directed to the reduction and s'tandardlsa—
tion of working costs by orgoenizing labour, The coolies eng?ged
on daily wages were dispensed with and contract rates :t:or 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 inethods
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, usually for one night, followed by sun-drying. Long and

patient endeavour to ascertain 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
salt for curing, improved methods of cure, including most of those
adopted in England and America. Its products are far superior
to those of the bazaar (karuvad). To introduce the improvements

~ascertained at Tanur into trade particularly in regard to cleanliness
and sanitation, proper salting and drying, six Government fish-

curing yards were transferred temporarily from the Salt Depart-
ment to ‘“ Fisheries ”’ 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 poverty of the East Coast curers. A beginning however
has been made.

B—Canvive.

In August 1908, Government sanctioned canning experiments
at a suitable West Coast Station. Sir Frederick Nickolson, while
in England on deputation in 1909, purchased an autoclave for
canning experiments. During 1910-11 2 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 trained 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 oniy
partial. The failures were chiefly due to—

{a) the inferior 0il obtainable in India;

(b) inexperience in condimental additions;

{c) inappropriate methods or period of salting, drying or
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 before 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 Trederick 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 permiited 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 small 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
of this year’s experiment was that the first-class sardine 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 arrived during the yeak
and the new canning factory buildings were in the course of
construction at Chuliyam which had the advantage of supplies
from both fhe sea and the estuary while even the deep sea boats
could come up to the factory gates. The cost of the site and the
buildings was Rs, 14,845 and that of the plants, Rs. 11,002.

1914-15.

The manufacture this year was considerable, but the recipés
used were practically those standardized in the previous year and,
to judge by the demand, were highly appreciated,

About 30,000 cans of all sorts were packed during the year
mainly of sardines (plain, cured and in oil) 13,020, of mackerel
(plain and marinated) 8,676, whole prawns 2,905, prawn paste
4,806 and smoked mackerel paste 930. Twenty-nine thousand and
one hundred cans were sold io 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 produced selid-drawn cans, the bodies of which were struck
by a drawing press from the flat tin plates; the covers were secured
to the body by ‘‘ double seaming * with the interposition of a
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 were all the
better for long storage; refined cotton-seed oil gave as good results
as olive oil, while sardines in fine sardine-oil were generally pre-
ferred to any as being richer in flavour.

Experiments were tried with great success in preventing the
slight discoloration of prawns when canned by treating the
container in a special way. :

Sir Frederick Nicholson while in England in 1914 attempted
to persuade British firms fo open canning branches in this Presi-

dency, with a view to stimulate this industry. But the War
spoiled the prospect.

1915-16.

*An unprecedented scarcity of fish hampered canning operations
and very few tins were packed. Tor lack of the true oil sardines
(Clupea longiceps or Nalla Mathi) the ‘Chala Mathi’ (C. fim-
briata) was tried, but proved to be fit only for third-class work,
being lean, tasteless and very bony.

The new solderless plant was brought into operation, but had
only scanty scope for its considerable capacity.

The necessity for protecting the inside of tins from the action
of vinegar and of prawn flesh, etc., led to various experiments.
*“ Double lacquering » inside of tins with a stove was found to be
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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 & ““ 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 monsoen,
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
unobtainable. 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 2 cost of Rs. 8,852 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 pil, was tried with success; a shopman could

157
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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 *’ was
as high as 325° T, 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. L. 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 prevept a recurrence, an additional lid
stamping Swan Neck Press and a set of duplicate dies were ordered
from England.

Mullets, for the first time, were canned with success. Some
consumers pronounced this to be equal to salmon; but, unfortu.
nately, very few were available and those only at prohibitive
prices.

A few tins of sardines, with the scales (which the consumers
found a nuisance) removed, were canned and were found to be

capable of improvement, but the operaticn was tedious and
expensive and the fish liable to taint.

1920-21.

The year was a complete failure for sardine; buf, 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 fo the difficulties the price of tin plates
rose to an exiraordinary degree. Besides, the quality of the tin
plate was unsatisfactory due to the unsettled conditions of indus-
trial life in England.

The reasons for the fall in sales of the cannery were—

(1) a glut of imported goods in the market;

() the disposal of large quantities of surplus stores of tinned
fish by the Munitions Department, at low prices; l
_ (3) the sweeping reduction in the number of English troops
stationed in India, and

(4) the withdrawal, by the South Indian Railway Company,
of the concession enjoyed during previous years of sending canned

fish at half parcel rates, coupled with the recent enhancement of
rates plus a surcharge,

The last of these causes proved most detrimental, for the freight
bore a wholly disproportionate relation to the value of the goods,
Efforts were made to give a wide publicity to canned goods by
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means of samples in local exhibifions, advertisement, a new price
list, new and attractive labels registered with the Madras Chamber
of Commnierce.

To achieve better results, Mr. Hornell suggested—

(1) the removal of the cannery to another place whers
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 searce at Chaliyam and, te
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.
Prager, the Business Manager, was permitted to revert at the end
of April 1922 and the Cannery was put in charge of a Sub-
Agsistant. T

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 the
most popular production and to improve the container, new dies
were ordered. Samples of canned sardines sent to an expert in
Great Britain elicited a favourable opinion,

1922-23.

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 found to dispose of
the stock and Mr. Hornell proposed either the imposition of import
tariff on the foreign canned goods or the concentration 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
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 good
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 Brifish 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.

Tnl1922 .. .. .. .. .. 2,6588131b
In1928 .. v .. ee .. 6,053,497

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 sanctioned 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, s 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, number of tins
manufactured, number sold and otherwise disposed of ond the
closing stock for ten years ending 1927 28:—

Openin, i i i

Year. & | Man A m Tins written| Closin

took. ufactured, | Tins sold, off, Bto nk.g
1918-19 . 19,611 80,287 62,005

1919-20 .| 87,883 59,586 40,729 4,229 23'23?
1920-21 . 52,511 67,524 36,082 2,601 82,152
1921-22 . 82,152 70,510 31,243 4,761 116,668
1922-23 | 116658 70,873 48285 ! 148 2468
1332:24 | 148218 74113 27331 15,602 170,426
92426 | 17942s 42877 38,886 10,308 177,409
1925-2 | 17809 | (a) ary 26,762 8449 144,619
16z 2'i o | 1487759 . 11,407 2216 151,046
7-28 .| 131,46 |(2)8,228;(s)8 | 107156 23950 PERC

() Bales returns; (8)_Returned from England, {?) Exossg in stook,
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1925-26.

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

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

(1) *“ Retain the canmery 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, :

(2) Concentrate on reduction of manufacturing cost—(a) by
the closest attention to efficiency and economy and () 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.

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

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

(T) Change the location of the cannery to a more useful
contre, 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
ioreover the sale of the cannery, if desired, at some future time
will in such location be profitable; if now sold or closed much real
loss is inevitable. -

(8) Develop its training copacity and make such training
attractive and thorough.”

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

1926-217.

"'he defective die sent to England for repairs was recéived back
from«London.
An outright sale of the whole of the stock was effected jn Burma
at a reduced cost to compete with foreign goods.

<o

LES
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Government wanted the Director of Fisheries to report on the
future of the camnnery. The Director proposed continuance on the
following improved lines:—

(1) The assets should be revalued and the capital investment
involved should be accurately determined for purposes of deprecia-
tion and interest.

(2) The cannery should manufacture tins of approved trade
size already in the market.

(8) 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) If possible a suitable by-industry should be undertaken to
&1l up idle time at the cannery.

(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., trom the cheapest markets.

ScBEME FoR DEVELOPMENT 0r TRADE.

Realizing from the experience of the previous year that, if the
fish-curing 1ndustry and trade were to be seriously developed,
business hnowledge and business organization were necessary pre-
liminaries, in 1909—10 the Personal Assistant, Mr. V. Govindan,
was senl out on 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 actually developing
o trade and markets which did nof then exist and would not exist
till so developed. For this he proposed that it would be necessary
for Government to take one or two particular localities, open a shop
at each locality and keep it supplied with really good products.
During 1910-11 also Sir Frederick Nicholson urged on the Govern-
ment 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 a 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 manufactured by Government industrial undertakings.
Mr, A, O, Ginivan was sent to the Federated Malay States to report
on the state of the market and to effect sales of canned fish, It
was evident from his report that there was a large market in
Singapore for cured fish and that local curers were exploited by
middlemen in Colombo who secured the lion’s share of the profit
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in the trade with the Federated Mulay Siates. On conferring’ with
all the fish merchants in the Presidency, it was found that they
were eager to secure advantageous sales in the Federated Malay
States, but desired the assistance of the department for the first
few years. They agreed to co-operate and offered to pay the fare
ot the officer setected to go to Malaya for arranging sales of their
goods. Government sanctioned the Director’s proposal to send a
capable clerk with sutlicient knowledge of 'Tanur to Singapore.
Tne scheme has not so far materialized owing to the following
ditticulties : —

(1) No direct lines of steamers exist from the West Coast to
Malaya and arrangements are necessary to franship goods at
Colombo, i

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

(3) Shipping firms who offered to transport the goods as well
as collect sale-proceeds demanded a high percentage ot commission.

In 1925-26 Government appointed two traveiling salesmen for
the disposal of canned goods. ‘These failed fo 1o appreciable
business as there was little scope for the disposal of the goous within
the Presidency. The services of the two travelling salesmen for
Tamil and Telugu districts were consequently terminated on R4th
¥ebruary 1926 and 2ith March 19¢6, respectively. In April 1925,
the Government sanctioned the appointment ot one M. U. Madha-
van as Sales Agent. Since he was unable to produce the necessary
security, the agency could not be granted to him,

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

of sardine oil produced on the West Coast was inconsiderable and
of the worst possible quality., The usual method was to obtain the
oil by putretaction ot a mass of sardines contained in a worn out
and tilthy dug-out canoe. It was also a wasteful process, for the
proteid and other residue were thrown into 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 8o 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 showed the resultant mass to contain as much as 40
Per cent of this useless adulterant.

In 1908 the Government approved of Sir Frederick 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 Cannandre Experimental Station but
pending examination of suitable plant by the Honorary Director
in England the opening cof the siation was kept in abeyance. In
the meanwhile, one private person, 3r. M. C. Choyi of Cannanore,
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" precied a small wooden press on the direct suggestion of the thett

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 Frederick Nicholson hoped
to second his efforts by enquiries in England.

During 1909-10 Mr. Choyi erected three presses and succeeded
in placing marketable crude brown oil and guano of 8-3 per cent
nitrogen and 7-95 per cent phosphoric acid on the market at
remunerafive rates.

Sir Frederick Nicholson attempted to devise methods of obtain-
ing better qualities of oil and guano, to avoid waste of material
and labour and to utilize waste matter. As a result of experiments
he produced, instead of coarse brown oil, a fine yellow o1l of good
quanity 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 petting the largest yield of oil from the guts then mostly wasted
and 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 a new system devised in 1908 by ‘‘ Fisheries »’
on the example of the American farmers, and demonstration of the
same to the public.

Under the new system the fish (or guts) were boiled in open
paus over a fire and the boiled stuff was then pressed for oil. "The
pressed scrap was dried in the sun and formed guano. In this way
the whole of the oil was obtained as a very valuable marketable
product while the fish (tissues and bones) were reduced fo a friable
mass one-fifth of the weight of raw fish and readily 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 the oil
into two qualities, viz., fine yellow oil, which was the one skimmed
from the surface of the boiling pan and ordinary brown oil 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, Australia, and elsewhere. A good deal
was done not only in fostering the new methods, but also in ascer-
taining markets. 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 oil yield of sardines
yarled year by year as it was found that the fish differed largely
in fat contents in different seasoms, e.g., while in 1909 the verj

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

. From 1908 ouwards Sir Frederick Nicholson advocated the
wisdom of opening hundreds of petty factories, each costing a few.
hundred rupees, scattered all along the coast producing eil and
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guano whenever possible, instead ef large central factories, the
success of which looked highly problematical especially in a tropi-
cal climate where fish could not be brought from even moderate
distances without putrefaction.

The Agricultural Department approved highly of the new fish
gyano.,

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 Tanur where fish was ordinarily far more abundant.
Owing to the absence of sardine shoals and also to the delay in the
arrival and setfing 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 latter 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 1o reduce the boiling period.
A small steam oil-boiling pan for sterlizing the oil and driving
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 Calcuttn). 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. Sol.ne
of the best oil was supplied gratis to local medical men to test its
therapeantic value, - .
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1912-18,

At the commencement of the year the oil and guano plant at
the 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 Leather Factory at Cawnpore.

The steam vats were found to be invaluable for the extraction of
this superior oil, since the action was rapid and the oil could not
be scorched. Owing to the extraordinary local conditions very
little oil was made at Tanur. Sardines were enormously abundant,
but were almost destitute of fat. These gave good guano, but no
oil worth mentioning.

The rush for the industry led to insufficient care in sanitary
matters in private factories and on a reference by the Collector
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.

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

1910-11. 1911-12, 1912-13.
Quantity. Volue.  |* Quantity. Valae, Quoantity. Value.
TONS. RS, TONS, ms, TONS, ne,

188 13,618 287 17,868 1,872 |1,64,910

The whole of the export was to Ceylon, but it was believed
that part was re-shipped to Japan and elsewhere.

The absence of oil in the masses of sardines in 1912-13 led to a
very heavy operation in drying sardines in the usual fashion on
the beach. The wastefulness of this method in valuable consti-
tuents owing to the putrefactive loss of nitrogen, etc., could be

gauged by the prices quoted by a large firm dealing in fish
manure ; —

Rupe
t.n:pb:;gp:;,
) fLo.r,
(1) Pish gunano, guaranteed 8 to 9 per cent N and
7 to 8 per cent phosphorio acid . , -« 100

(2) Fish manure (beach-dried fish

without
guarantee)

e () 40

e L .y
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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 guane or
1} 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 %o 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 putrefaciion, loss by soakage, birds, insects,
etc., caused great loss of nitrogen and of actual material besides
being & nuisance to the public. Great loss was often caused by
rain on the drying material. It was found that one hour in salt
was g 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
ebove 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
nat only few, but ceased at a very early date. However the quantity
of fish guano exported by sea increased to 4,726 toms 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 greater 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 publie,

1914-15.

, The year was extremely unfavourable for sardine fishery and

80 very little was done. A mnew 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 exa:mination by
hardening experts and to others for medical use, while the lower
grades and stearine were made into soap. The Oil Chemist ;‘v]:.s

e

employed on various analyses and experiments on fish-oil.
good effect of ordinary caustic lime on the effluent water in place

of the expensive chloride of lime was partly demonstrated,
9



168 66

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 ghe Co'ast,
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 & forward contract for 10 tons of oil,

1916-17.

The sardine fishery this year was better than in the previous year
and the manufacture of oil and guano was continued on improved
lines; the products were of first-class quality. There was very
little difference between skimmed and pressed oil while the guano
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 mormal 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 number.

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 much
less than usual not amounting to even 1 per cent. Two hundred
and sixty tons of sardines costing Rs. 2,321 were treated and yielded
585 gallons of oil and 44} “tons of guano, both of which realized
Rs. 4,668, 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. I
was estimated that 2,400 tons of guano valued at Rs. 100 per fon
f.0.r, were manufactured during the season ; most of it was exporte



1¢

67

to Japan, the value of oil manufactured on the coast was about
Rs. 3,75,000. The insanitary condition of private factories was
not remedied, but the rules for their inspection, ete., 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 24,5657 gallons of various grades of fish-oil were
purchased and supplied to the Board of Munitions. Most of it
was of a superior grade and had to be specially manufactured
besides at Tanur in a few factories where the manufacture could
be supervised.

1520-21.

The operations were restricted owing to the dearth of sardines.
Ounly 27-4 tons of fresh fish were purchased as against 260 tons in
the previous year and 337 gallons of oil and 4-8 fons 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:—

Specifio gravity .. .- .. .. 0927
Todine value .. .. .- .. 181
Saponification value .. . . .. 196
Free fatty acid (as oleio acid) .. .. . 0'5 per eent.
Colour .. .. . . . .. Yellow (pale).

The percentage of acidity was considerably lower than was allowed
by the British Pharmacopwmia for cod liver oil. Large samples
were sent to the Tuberculosis Hospital for actual trial. The oil
was also successfully 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 facteries
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 noted, were also given. The

2
)

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

0
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than for guano. Likewise the Malabar fish-oil earned a bad
reputation in the Calcutta markets and the demand for the same
was small. The department tried to bring the manufacturers to a
sense of the injury caused to the entire industry by their lack of
commercial morality.

1921-22.

The operations were again restricted, but on a few occasions
large catches were made. The total weight of sardines dealt with
at Tanur Station was 50-5 tons. From this, about 4} tons of oil
and 8 tons of guano were obtained. Of the oil expressed 431
and 692 gallons were respectively graded as first and second-class.
The highest price realized was Rs. 130 per ton for guano and Rs. 3
"and Rs. 2 per gallon of first and second class oil.

The 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 on the
samples of oil sent to the Tuberculosis Institute to test its
Vitamin A content last year, did not confirm the expectation
previously entertained of the sardine oil becoming a useful and
"cheap substitute for cod liver oil. The Tanur oil was obtained by
steaming the fish at a high temperature in an open boiler. It was
felt that the mode of preparation adopted possibly caused the
reduction in vitamin content.

During the year much consideration was given to the problem
of devising an artificial dryer capable of dealing with large guanti-
ties of wet guano during rainy weather. Plans and estimates
were obtained from a leading firm in England and from
-Dr. Marsden, Industrial Chemist and Dyeing Expert. Both had the
objection of a high initial cost and running expenses in fuel.
Eventually, taking into consideration the smallness of the capital
at the command of the vast majority of the guano manufacturers
and the state of the post-monsoon conditions, it was concluded that
sun-drying under present conditions of manufacture on the West
‘Coast could not be replaced economically by any artificial method.

A manual dealing with the manufacture of fish-oil and guano
based largely on experiments and results obtained at Tanur, was
completed by Sir Frederick Nicholson (and published as Report
No. 3, Vol. XIII of Mad. Fish. Bull.); an honorarium of Rs, 1,000
was paid to the author.

The continued dearth of sardines reduced the number of private
factories from 646 to 542 in 1921-22, out of which more than 300
took out licences as required by the new rules. In South Kanara,
so scarce were the sardine shoals, that none of the factories con-
ducted any operation. The total output for the whole Coast did
not exceed 1,000 tons and the price per ton of guano was Rs. 130.
The supply of oil was insufficient to meet the demand.
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Officers of the department inspected all the factories in Malabar,
those in South Kanara being shut up were not visited. B

A demonstration plant was taken during the year, to some
villages where this industry was not yet established and the method
explained.

1922-23.

The season wus favourable for sardines which were very abun-
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. 6-5-0
during 1921-22. There were 68,901 1b. (31 fons) 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 885 1b. which yielded a pheno-
menally large percentage (19-7 per cent) on Tth 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 Officer
(Major R. E. Wright) in charge of the Ophthalmic Hospital whe
had agreed to test it for therapeutic value.

Sardine shoals were abundant in the inshore waters along the
whole coast, but they were lean and poor in cil-content. Se,
although many faclories 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 32,000 tons and that of oil 1_2,000 tons; the
average price per ton of guano was Rs. 75 and of il Rs. 100. Most
of the guano was exported to Ceylon, but 2,000 tons were shipped
direct to Japan; the oil was sent mosily to Calcutte. Towards the
close of the season owing to demand from Europe, there was an
improvement in the prices; and the price of guano went up to
Rs. 125 a ton.

The number of private factories rose again to G47.

Municipalities- and Taluk Boards levied Rs. 2 to Rs. 15 as
{icence fees on each factory.
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Phere were three Sanitary Inspectors in South Kanara and two
in Malabar employed by the taluk boards for the inspection of
the private factories. The Fisheries Inspector and the fitter were
retained for a further period of two years, from 1Sth November
1922. A systematic tour was made by these men, instructing and
demonstrating to the factory owners how to prepare better grades
of oil and guano.

1923-24.

Owing to the scarcity of sardines the operations were restricted,
the total weight of sardine treated at Tanur was 185,260 1b. at a
cost of Rs. 808 against 417,053 1b. at a cost of Rs. 1,459 during
the previous year.

The output of guano was only 8,398 1b. 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.

1924-25.

There was a scarcity of sardines and so there were operations at
Tanur Station only on four days in the year. 41,851 lb. of sardines
and 11,481 1b. of Podimeen were purchased and these yielded 313
gallons of oil, 297 Ib. of guano and 10,348 Ib. of fish meal.

Arrangements were made with the Director of the Imperial
Institute, London, to have our sardine oil tested properly for the
Vitamin content.

A small Laboratory was set up at the Tanur Station for analys-
ing fish oil and manures and for various chemical and bio-chemical
tests; private manufacturers were permitted to get their oil and
guano analysed and certified on payment of a small fee.

A series of experiments in refining the fish oil and converting
it into paint eil, etc., were started.

During the year 515 factories took out licences against 440 of
the previous year. Very few factories however actually conducted
operations owing to the failure of the sardine season. The guano
was sold at Rs. 150 per ton, oil at Rs. 300 per ton and fish manure
at Rs. 120. The total estimated quantity produced throughout the
Coast was 4,000 tons of guano, 2,000 tons of fish oil and 1,000
tons of fish manure valued at Rs. 4,25,000, Rs. 4,16,000 and
Rs. 1,00,000, respectively. The season proved disastrous to many,
who were unable to fulfil contracts entered into in anticipation of
a good season. The fish-curing yards of the Presidency were trans-
ferred to the control of the department and the special staff
employed in inspecting factories were absorbed in the general staff
of officers during the year. In consequence Fisheries Officers were

not able to carry out any regular inspection ‘of oil and guano
factories since this year,
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1925-26.

A poor 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 1b.
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 19256-26; 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
between Rs. 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 eil and 1,000 tons of fish manure
valued at Rs. 7,50,000, Rs. 8,50,000 and Rs. 70,000 respectively.

1926-21.

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 3,202 b, of guano and 248 gallons of fish oil. One thousand
six hundred and seventy-one Ib. of bone meal was also made during
the year.

Samples of edible sardine oil were sent to Professor Drummond
through the Imperial 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. Tn pursuance of the suggestion of Prof.
1]?rummoné[, a trial was made to prepare oil solely from the sardine
iver.

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
Re. 150 to Rs, 300 per ton in both the districts,

-3
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1927-28.

Sardines were scarce and mackerel were caught in fair
quantities.

72-72 tons of fish and bones were purchased for Rs. 1,412-3-6
or Rs. 19-4 per ton as against 40—R5 tons at Rs. 23 per ton the
previous year : the higher price being due to the fish being mackerel
instead of sardines. The total output was 27,566 1b. of fish meal,
5,663 1b. of guano and milled fish, 423 gallons of oil and 1,383 1b.
of bone 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 2-46 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 % as
against 1 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 been 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 cost
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

L No. X, 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 French Audiffren-Sangrun refrigerator;
machines of this make were found installed in the Government
Bouse, 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 elean sodium
chloride brine at & 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 twe things were
Tequisite, viz., (1) an organized and continuous supply of really
fresh fish of & quality worth the cost of refrigeration and railway
parcel carriage; (2) a plant sufficiently large to deal with several
cwis. 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 o 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 carried out, but it was not a commercial success, owing
to the large quantity of ice required and its exorbitant price.

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

A South Kanara merchant, Mr. Soma, in view of the Gove:rn-
ment attitude, offered to take up fish refrigeration, if techuical
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assistance be given by the Director. Accordingly, on the advice
of the department, he has purchased s 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 mors
modern methods of refrigeration.

E—OTHER MISCELLANEOTUS EXPERIMENTS.

Manufacture of Fish Meal.—From enquiries in England end
from a perusal of agricultural reports, it was realized that fish
meal was largely used in Western countries as food for cattle,
pouliry, etc. In April 1913, a sample of lightly salted and dried
lean sardines was sent to the College of Agriculture at Coimbatore.
Lxperiments 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
shoals,

As enquiries were made for fish meal for feeding cattle, pigs
and dogs, the experiments were renewed in 191920 and samples
prepared were favourably reported on.

In 1920-21 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
ihe 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. Results of analysis of the

fish meal by the Government Agricultural Chemist in January
1922, were as follows;—

Mackerel Sardine
) mesl, meal.
Moisture e e 875 774
Ash 490 - 17-50
Crude Protein e 7744 59-29
Ether Bxtractive ... .. 880 1345
Tnestimated e e 011 202

10000 10000

With improved pressing a considerable 1
of oil was effected.

The Manager of the Government Cattle Farm at Chintaladevi
on irial found the Tanur meal suitable for cattle.

In 1922 23 the manufacture was done on a much larger scale;

the quantity of fish treated being 71,706 1b. (32 tons) of sardines
and 1,200 1h. of horse mackereflg ind ribbon( fish co)sting in all
Rs. 3'42-1_3-0. This yielded about 10,300 1b. of fish meal. Its pre
paration involved much extra labour for want of proper plant and
utensils; the greatest difficulty was found in drying the pressed
cake. Powdering arrangements also were imperfect. ;

eduction in the percentage
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The meal wuas mainly sold to European owners of catile
farms, piggeries and to poultry breeders, as well as the Govern-
ment cattle farm. The number of customers increased,

The quantity of fish meal prepared in 1923-24 was more thun
double that of the previous year, being 22,113 1b. There was a
considerable increase in customers and sales. The United Pro-
vinces Poultry Association helped to sell about 1 ton; the Director
of Agriculture, Travancore, took half a ton and the Carnatic Mills,
Madras, took 3 cwts. a month,

Sardines and other fish were scarce in 192425 and only
10,348 Ib. of fish meal were manufactured this year. Experiments
at the Hosur cattle farm showed that small quantities, such as
two ounces a day, had such bone Dbuilding 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.

There were enquiries for fish meal from Europe; the orders
promised were in hundreds of tons, but the output at the Tanur
Station was far too small. Export trade will require installation
of power-driven machinery. A sample consignment was sent to
Burma and advertisements were inserted in Colombe and Singapore

papers.

During 1925-26 fish-meal operations were continued and the
siatput was 12,9721 1b. There were enquiries from Kenya and the
sales in India and Burma increased.

In 1926-27 two other miscellaneous fish available in quantities
at Tandr, *Chamban’’ and shrimp were successfully used for
fish meal and found to preduce good white fish meal.

Tish meal this year was made from scrap, formerly converted
wholesale into guano. The enormous economic advantage of such
utilization will be evident from the fact that while guano sells a$
about Rs. 80 a ton, the same quantity of fish meal sells at Rs. 250,
But so far Tanwr has not succeeded in reducing fat in sardine meal
to the required minimwin of 2 to 3 per cent. The methods for
reduction of fat are—(1) mechanical pressure; and (2) use of
solvents. DBoth require study by a qualified whole-time Iisheries
Chemnist.

In 1927-28 experiments in reducing fat to prevent rancidity
and to increase its keeping quality were carried out, To test the
effect of more efficient pressing, iwo experiments were conducted
in hydraulic pressing this year. The results show, that by cooking
and pressing the fresh fish, the reduction of fat content effected,
though appreciable, is not sufficiently low to justify the high
investment involved. In the case of fish which is not perfe_ctly
fresh, the fat can be reduced even to 1 per cent of the dry weight

-

~2
s.\}



{

¢

O
7

76

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 cheapuess (1 anna per pound) and the laiter for its low fat
content (5-24 per cent) and white colour.

Studies on remodelling of the manufacturing plant, f{o reduce
ceolie 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 & suitable plant is receiving consideration.

Utilization of Waste—Experiments have been {ried 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 rid 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.

Seap.—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 B80AD ;
the Chemist succeeded in making a soap which was found highly
insecticidal for bugs, coconut borers’ and mangohoppers, but
mnocuous to plant-life. Henceforward for planters’ requirements
two soaps, a pure fish-oil soap and a fish-oil Tosin 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 soaps were very favourably reported

on by the Government Entomologist for use against * mango-
hopper.*
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In 1916-17 only 12 tous of fish oil were converfed info soap
and sold when there was a decrease in demand due to diminution
of insecl pesls on consumers’ estates.

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

Vineyar—In 1916-16, 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. IHence he allempted to manufacture his own vinegar; the
* quick process ’’ was adopted, the alcoholic base being rectified
¢pirit with various feeding additions,

A small generator was locally devised and made some 62 gallons
of very pure arvomatic vinegar at below the cost of local vinegar
but of double the sirength, But it was subsequently realised that
the hot climate of the plains was agninst 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 made to make
fish glue from various waste parts of the fish cured in the yards,
Lut, owing to various reasons, sufficient attention could not be
paid to this line of research. Meantime the Industries Department
took up the research, but gave it up as an uneconomical
['roposition,

-—

SECTION V.—PEARL AND CHANK FISHERIES.

The aim of this section of the department is the organisation
and development, on scientific lines, of the ancient chank and
pearl fisheries which are Government monopolies, with a view both
to 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 East Coast. The important ones are
those of Tinnevelly and Ramnad. The former yields from 1} to
2 lakhs of shells per 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 Rammad 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.

oy
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All the important pearl banks lie off the Tiunevelly and
Ruamnad Cousts. Irom causes still obscure, the peurl banks arve
seldom productive. WWhile chank fisheries are annuual, the pearl
fisheries are intermittent,

These monopolies of the Crown have been handed down from
the ancient Hindu Kings. I'rom the beginning of the 1Yth
century these fisheries have been udministered by ihe British,

From 1801-1877 the chunk fisheries were leused out to iwo
cotton merchants of Tuticorin, Mr. Cocq und Mr. Barter, who
undertook the entire oragunisation 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 Ry. 7,006 realised during the 33 years prior to the resump-
tion in 1876, Rs. 10,521, very neurly one and a half times the
revenue, was realized from the chank fisheries during the subse-
quent 33 years up to 1908-09. *

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

Mr. H. S. Thomas, in paragraph 96 of his report on the peurl
and chank fisheries in 1884, recommended that, if Government
should ever contemplate constituting a Tisheries 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 populution of the Coast
they were transferred to the Fisheries Department in the year 1909.

I—Pearn Fisneny.

After the transfer of the Pearl Fisheries to the Tisheries
Department, Mr. Hornell conducted a small pearl fishery oft Tondi
n 1914. Tt was however in 192223 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
192324 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 employed by fishermen. The banks were patrol-
led by the fishing vessels. An exhaustive inspection of pearl
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 6 of the Indian Fisheries Act of 1897, prohi-
biting fishing on the pearl banks and penalizing poaching and
thefl of oysters and pearls.

Trom 1926 to 1928 five pearl fisheries, attended with unprece-
dented success, were held as shown below ;-

Gross
income,
R4, )

Spring of 1926 v 2,256,455
Autumn of 1926 e e o o 01387
Spring of 1927 v e 2,564,497
Autumn of 1927 oo .. 1,95039
Bpring of 1928 T . ‘o e 2,02,575
9,08,953

The maximum revenue from pearl fisheries in any year during the
last 100 years was in 1927-28. Taking the productive cycle of
years 1926—28, the gross revenue was Rs. 9,08,953, a higher 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 substantial 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, elc., to any fisheries held in Ceylon or India. Also during
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—Cuarvx TISIIERIES.

"The sub-joined statement shows the mnumber of full-sized
chanks fished in the Tinnevelly district and the gross revenue
renlised by the sale of these chanks for 20 years ending 1928-29,
during whiche« 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 organized on a sound basis and
the transfer has been fully justified:——

Tinnevelly Chank Fishertes.

Number of Gross revenue
Season. honka | Bateper1,000.| SrIR I
fished.
RS, 4. P. Rg
00 .. . e e . 56,639 8¢ 611 4,608
igggjl o ee e e e 343,726 7g 8 0 27,328 .
133;—32; e ee e ee . } 316'3“{ 21 g g 15186 | §
oo oo o 0 U samt| sr 80 | e g5
W95 .. . .. e .. 201,693 62 ¢ 10 12,8801 %o
1895-96 .. .. .. .. .. 185,841 81 6 3 15,109 | 53
1893-97 .. .. .. .. .. 209,801 77 6 8 18,237 | 14’y
1897-98 .. .. .. . . 187,641 81 8 0 15383 | F 3
1808-990 ., .. . . .. 147,900 87156 9 13,013 S
1899-1:00 .. ., .. .. .. 11%,618 11211 0 13370 £
w0001 .. .. .. . .. 205,671 113 1 0 23,251 5E
%102 .. .. .. .. . 336,008 83'10 9 28190} &5
1902-03 .. .. e . .. 102,817 63 0 0 6,477 00
g08-0¢ .. ., .. .. ..} 135,067 15413 4 | 20813] 22
180405 ,. .. .. .. .. 118,63¢ 121 0 6 143581 &%
1906-08 . . - e 86,725 10t 6 11 9,067 | < 2
190607 .. .. .. .. .. 118,580 167 ¢ 7 19,837 E
loo7-08 .. ., .. . ., 163,871 99 8 8 16,202 P
190800 ., .. .. ., .. £72,841 99 9 7 27,176 |
1gov-10 .. .. .. .. .. 301,275 121 ¢ 9 37,0037
1910-11 . .e .o . . 281,330 110 0 0 30,946
191112 . e e e s 166,144 10 0 0 18278 o
o12-13 .., .. .. . 136,542 110 0 o 15020 -2
1913-1¢ ., . . o . 235,205 128 0 0 28,480 .‘2%’
lo-15 .. . . ., .. 129,437 121 0 0 15,662 | = %
191616 .. ., ., .. .. 295,043 121 0 0 85,700 | 8%
91617 .. ., .. . .. 106,841 121 0 0 20,1881 o 5.3
1718 .. ., . . 127,153 121 0 0 15,386 | o &
1918-1% .. . .. .. .. 145,283 325 0 0 17218 2 © §
ie20 .. . ., | 18l 325 0 0 | 51856 (D E
1920-21 ., | C e e 109,43¢ 323 0 0 35,686 1 £ 2 B
1921-22 ., .. .. . . 69,970 210 0 0 11,60t | 28§AQ
922-23 ., | e 311,826 210 0 0 65483 | @
1923-2¢ .. . | . . 276,486 230 0 0 63,692 g:
¢2¢-26 .. . .. .. .. 97,051 230 0 0 22022 | B &
1926-2¢ .. 0 46,588 300 0 0 16,306 | =8
iezs-27 ., | e 54,046 30 0 0 189161 b
1927-28 ., . . 93,172 400 0 0 37,2r9
1928-29 ., ., . 423,623 400 0 0 | 1,69,419)
' (Total up to 26th May 1929
when the fishery closed.)

The highest number of chanks ever fished in the Tinnevelly
district in any season and the maximum revenue realised from the
sale of chanks in any year were in 1928 29. The average annual
revenue from the Tinnevelly chanks during the 20 years ending
1928 29 is Rs. 87,955, while the average annual revenue during
the 20 years previous to 1909-10 is only Rs. 15,986. A scheme
to develop the chank fisheries of Tanjore has received the sanction
6f Government this year and will 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 mo 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
themn almost to the point of extinction. The pearl fisheries have
been retrieved from the evil repute into which they had fallen
during the Tast 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 FISHERY.

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
1915-16 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
small scale till-1927-28 and with the decision of Government not
to renew the Ramnad chank fishery lease, this industry which
was carried on as an adjunct to that chank fishery, was also
brought to a close. '

The financial statement of receip;ts and expenditure is given
below : —

Year. Receipts. Expenditure.
RS. RS,

1916-17 .. ‘e .. .. 1,075 856
1917-18 .. .o - . 658 688
1918-19 c e - .- .o .o Not avail-
: able.
1919—20 . e : ) .. ] - [Ll
1920-21 v, e .. .e 59 234
1921-22 .. . .s e 439 398
1922-23 .o .o .o . 360 466
1928-24 . . . .. 896 610
1924-25 .. .o .o ve o T0O 620
1925-26 .e . . .. 471 467
1926-27 .. .. .e .e 709 434
1927-28 .. e . .. .. 969

This by industry was carried on, as the wages earned by divers
at Tirupalakudi, were not sufficiently attractive and the c.oﬂlectl.on
of Holothuria in addition to chanks augmented their daily
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earnings. Departmental efforts in this line have given an impetus
to the local merchants and they have undertaken the curing on
the same lines as was conducted by the department.

— e

SECTION VI.—SOCIO-ECONOMIC WORK.

At the inception of the department, its first and chief object
of investigation and effort, was naturally the development of
Tisheries as & source of food. Very soon it became obvious that,
in developing the fishing industry for the benefit of thq 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 welfare 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
ond wealth.

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-operation in a Society in
Mangalore and helped to develop it. An indigenous Temperance
Society at Malpe in the South Kanara district, formed the start-
ing point for temperance work in that district. A special fisheries
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 with little or no method and on a humble
scale. 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 co-operative
societies and conduct propaganda against habits of intemperance,
of extravagance and prejudices that have stood in the way of the
progress of the eommunity. The proposals were, that Government
permit the department to organize the development of the fisher-
folk as a primary duty of a special depertment—(1) by the
stimulation of co-operative societies on the basis found most
advisable; (2) by utilising such societies when necessary, as
channels for Government loans; (3) by training each year succes-
sive series of educdted young men, to live among the people in
their villages, in order to be the right hands of the department,
in organizing co-operative, .economic and social societies; in
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ihculcating thrift, temperance and self-help, in serving as advisers
and arbiters in cases of difficulty; in inquiring into the conditio,
indebtedness, etc., of the villagers and assisting Government in
combating or removing such indebtedness; in ascertaining the need
and security for loams, in establishing schools and regulating the
hours and subjects of study, to suit the convenience and require-
ments of fisher children.

EpucaTion.

All fisher boys above a certain tender age, work on the boats or
are ir attendance on the men on the beach. 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 class
and the others will be in attendance on the beach in the after-
noon, hence most unusuval and irregular hours will have to be
adopted in the schools which the fisher children attend., The
hours will vary according to the time of the month or according
to the season, the ¢lass of fish available, etc. 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 back ground of reality for the children unless
they have special application to the condition and circumstances
of their lives, of their pareuts and to their immediate work.
The object should be to make them better fishermen, more intelli-
gent, more adaptive, capable of understanding and applying better
methods of fishing and handling fish and better able to keep to
themselves the major portion ot the profits from the fishing
industry which now go to outsiders. Living as they do in foul
and loathsome surroundings and dealing in putrescible matter,
they should possess special knowledge of hygiene and sanitation,
Thrift and elementary social science should be taught, because of
all classes they are the most unthrifty and intemperate.

Fisheries Training Institute—As a first step tfowards the
starting of special schools for fishermen on a large scale, the
Government sanctioned in 1919 the opening of a Training Institute
at Calicut, for the training of special schoolmasters. In addition
to the curriculum followed in ordinary training schools, the pupil
teachers receive at the TFisheries Training Institute special
technical instruction in fisheries and fishery science in all its
branches, comprising a history of the industry; a general account
of the fish and fisheries of the world; some account of the little
we yet know of South Indian food-fish, their habits, life history,
feod, abundance, economic importance, etc.; oceanography of the
oceans generally and of the Arabian Sea and the Bay of Bengal
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 other minor marine products; elements of nnvigntion
and seamanship, such as the use of the mariner’s compass, baro-
weter, signalling, steering and sailing boats, chart reading, taking
cross bearings, testing depths and bottom, making and repairing
canoes, sails, cars and other appurtenances, and the ordinary arts
and crafts relating to fishing, such as spinning and net-making,
the use of nets, lines, etc.; and elementary biology and nature
study with emphasis on fish and animals of economic importance
in the sea and fresh water. On the practical side, they are glven
actual training in working and sailing different kinds of boats, in
making and repairing cances, oars and other appurtenances, in
spinning and net-making, in the use of nets, line, etc., in catching,
and in curing and cunning fish and 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
yard. They are also taught the methods of organizing and manag-
ing fishermen co- operatwe societies, hygiene, sanitation and first
aid.

Fishery schools.—Simultaneously with the starting of the
Training Institute at Calicut in 1919, four day and four night
schools were also sanctioned. In the fishery elementary schools
for children of tender age, the object is not technical education,
but adapting the whole course of general instruction in the 3 R's,
nature study, etc., to their requirements, and correlating it to life
in fishing villages and to the industry. So far 33 day schools and
4 night schools have been 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 boys and girls reading in the schools and the numbex
of teachers employed for the eight years ending with 1927-2
The expenditure on these schools is also given for o pertod of ﬁve
years.

' Number
of sohools, Strength. - Number

Year. of Expenditure.

Day. | Night. | Boys, Girls, feachers.

R,
1920-21 | 16 13 1,109 286 817 | Beparate figures
1921-22 ] 18 ¢ 1,633 | Separate figures of 69 not available,
boys and girls
1922-23 | 26 e 1,761 not available, 63 14,927
1923-2¢ | 21 ] 1,497 50t 69 | Figuresnot avail-
able,

192426 | 27 b 1,769 691 84 26,088
1926-26 | 27 6 1,681 613 83 28 419
1926-27 80 4 1,737 703 89 29,889
1927-28 | 33 4 1,672 868 107 42,880
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Co-operation.—Probably there is no commnunity or class in India
which needs more and appreciates less the benefits of co-operation
than the fishing classes of the Iresidency. Though a large com-
munity they do not thrive as well as they might, because ihe
profils of their culling 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 monscon. 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 {hat they earn, and for the remaining
months, they are content o 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.

Tor 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 boals 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. TUntil as recently as 1926 every one of these
societies had to provide their own working capital, by means of
share capilal 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. Further, as the fishermen are out for fishing in the sea
most of the day and often till lale 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. I'urther, supervisors are
gonerally of higher caste than fishermen and have no facilities for
staying in a fishing village. Thus inspecting agents of the
Co-operative Department have neither the inclil'mtlon nor facili-
ties for working the fishermen societies. 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 I'isheries Department at the
instance and in collaboration with the Co-operative Department
began 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 take out loans, but
the loans are not repaid when due and the instalments accumulate.
Some societies have already become defunct, Ior reasons stated
the regular co-operative supervising and inspecting staff was unable
to do anything to improve their condition. The fishery officers
who were availuble 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 yurds were
utilized to help in the muanagement 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 department, 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 turn 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 192423, 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 if.
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 not 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 unless 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 TFisheries Department. In recognition of the fact that fishery
officers are in the best position to supervise co-operative work
among fishermen, the Inspectors of Iisheries 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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puwers under sections 17 (3), 35, 36 and 37 of the Co-operative
Societies Act and under rules VITII-A and XIV of the rules framed
under 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 societies 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 Membership Paid-up T.0ans Loans | Loans forl Loans
Yoar. of share dishursed for prior|indostrial for other
societies. | Male, [ Female. | ea, ital. | “¥P"™0-1 debts, | purposes. [purposes.
RS RS. RS, RS,

RS,
53,303 | 44,6106 99,634 | 21,608

1921-22 60 {3,128 453 | 81,702 b
14,101 | 60,206 | 1,20,033 | 6,633
1
1

2
1022-23 63 |2c68| 3800 | 85,816 | 3
1923-94 57 |2697| 395 | s1eve | 8,113392 | 75,426 % 'oI,e82 | 10,802
1021-25 66 |2e32| 249 | Teprs | 3,110377 | 81673 | 1618 | 13,397
1925-28 55 |2.673| 260 | 765,392 | 2,34.668 | 48,343 [ 61688 | 7,697
1026-27 57 |2,464| 818 [ 62848 | 84,238 | 86,307 [ 27912 [ 10,820
1927-28 66 |2361| 219 | 68,686 | 83,309 [ 41,691 | 23,322 | 18,308

Efforts 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 nets. 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 1920)
in spite of successive adverse fishing seasons.

Other socio-economic work.—The officers of the Fisheries
Department are doing a greal 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 the 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 Iisheries 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 Fisheries Officer, if one is available in the neighbour-
hood.

The staff available to do this work is, as already stated, rery
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 Coast where the bulk of the work
has been done, and the social and economic improvement among
the fishermen, directly due to the work of the Fisheries 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 is significant.

SECTION VII.—OTHER MINOR A_CTIVITIES.
A—OYSTER CULTURE.

Edible oysters of two kinds thrive in most estuaries and back-
waters on both the East 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 Europeans and Anglo-Indians.

It has been found, as a result of experiments conducted, that
edible oysters can- be readily cultivated and that they thrive in
India, even better than in European waters. Although local
demand is small, there is a great demand for canned oysters 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 beds of all shells and are even carting off the
hard calcarious rock consisting of old eomminuted oyster shells.
1f left unchecked, this may result in the destruction of the oyster
fishery of these Coasts in the near future. Measures, to reserve
some of these beds against indiseriminate fishing and destruction
by shell contractors have recently been adopted in a few localities
near Madras,

The subjoined statement shows the number of oysters sold
during the years ending 1919-20 to 1927-28.

Year, Number of oysters
sold.
1919-20 .., ter " 133,459
1920-21 oo s ee s we 167,000
1921-22 ... 95,875
192223 ... .. e e .. 184,350
1923-24 ...- .. o 203,592
1924-25 ... 256,819
1925-26 ... ror 150,675
1926-27 . we e e e 269,875
1927-28 ... 147,550

In 1926-29 embryological studies on the development of the
oyster were conducted at Ennur and Pulicut. The experiments
have revealed the percentages of salinity most favoured by oysters.
This research has enabled the department to correct certain
erronedus 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 be pub-
lished shortly in the Department’s Bulletins,

12



192

90

B BI1orLoGICAL SPECIMEN SUPPLY.

About 1010-11 Mr, Hornell sent some biological specimens
obtained in the course of chank diving operations to various insti-
tutions amd persons, such as the British Museum and Indian
Museum. ’

In 1911-12 a scheme for the erection at Madras of a suitable
Marine Aquarium and a Marine Biological Station was submitted
to Government, one of the objects being the supply of biological
specimens for educational institutions.

From 1912 to 1914 no further development occurred.

Tn 191415 supply of Biological specimens to educational and
scientific institutions was commenced with the following staff sanec-
tioned in August 1914, for work in the Pamban Pearl Farm:—

RS.
One senior operator ... e B0—5—T0
_ One lascar or peon ... .. 10

Tn 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 Molluscs of South India was published
by Mr. Hornell. In 192122 the Marine Biologist's post was
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 192223 a suggestion was made
to Qovernment 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. Butf this supgestion was mnot
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 marine biological specimens and
formatl.on of a reference collection at Ennur was started to help
the assistant in charge and is being continued.

A price list of biological specimens was first published in 1919
by Mr. Hornell. This was revised and bronght up to date in 1927.

A special catalogue of specimens suitable for Secondary Schools
was published in 1929,
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The financial statement with regard to this section is given

below : —

Year,

1916-17
1917-18
1918-19
1919-20
1920-21
1921-22
1022-23
192324
1924-25
1925-26
1926-27
1927-28

Receipts,

R8. A,
576 0
735 11
1,257 14

n
[V
o
[ %]
Nrer OO OD -

)
©
D
S

e

ccooocooe oool

Expenditure.
RS, A, P
23 0 0
302 11 11
363 4 8
Not available.
2,974 15 9
2567 0 0
5379 0 0
4957 1 11
3971 0
4583 6 11
5622 6 1
5099 4 5
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CHAPTER II
ABSTRACT OF PORTIONS OF EVIDENCE.
SECTION I.—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. He however pointed out that the organization of the
department itself 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, ».L.c., stated that the department was
organized to conduct research work in its different aspects so as 1o
augment the sea and inland fisheries, that various ways, means
and devices were on the anvil during the time Sir Frederick
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 mauned by officers of good training
in the line of their work to ensure expert knowledge, Success in
research work for which the field was vast would add, he said,
materially to economic welfare.

Mr. T. V. Subba Rao said that the object of the I'isheries
Department 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 sea, 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

brgledlng 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
sclentific research in fisheries. He was not aware that the attempts
to increase 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 reason for
the failure to increase the food-supply was want of organized and
systematic experiments in fishing and he suggested the following
remedies : — °

(1) The existing methods of fishing should be studied by

experts, who should be practical men, and efforts made to improve
them ; and
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(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-
ment 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 ;

(3) improvement of transport and communication facilities.

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

Rao Bahadur J. A, Fernandez 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,

Myr. S. T. Moses stated that the inain 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.
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.

o
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Mr. M. P. Erishnan 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 benefit so far derived was very small.
He attributed this to the following reasons :—(1) Want of sufficient
instruction, 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
inaugurated ; (3) not affording facilities to the really working
people to acquire boats and nets and other equipment with the
result that they continued fo 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 Aalabar boats and nets in
the place of catamarans ; and

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

Mr. R. Suryanarayana Rao stated that the aiis of the depart-
ment primarily were, or, at any rate, should be—

. (1) to develop the fish industry as a source of food-supply,
since fish is considered to contain certain elements which are -
necessary for the upkeep of the body ;

(2) to provide better and more remunerati © 1
the S tol | ative occupation for

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

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

ﬁsh:la{rmen engaged in the fishing industry by undertaking welfare
work. h

He was of opinion that, if the objects mentioned above were to
be achieved, considerations of net profit in the working of the
department to which prominent attention was being given in the
reviews of Government were out of place,

Mr. Saldanha stated that the main ai

; : - m should i
combined with research. be educative,
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According to Rac Babadur V. Gavindan the main object was
to 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 demonsirate rew methods of curing fish ;

(3} to exploit fish resources and to improve the socio-economie
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 fisker-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 better 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 socic-economic
work among fishermen. Ie said that the object was not so much
t}h;e ingrease of fish-food supply as the improvement of the quality
thereof.

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

(1) to introduce improved methods of fishing ;

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

(3) to work for the socio-economic betterment of the fishing
population,

He stated that the objects mentioned above wore interﬂei)endent
and should be realized simultaneously.

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

1. Half a century ago, Mr. H. S. Thomas and Dr, Day
urged the importance of developing fisheries as an important source
of food-supply. Every civilized country has a Fisheries Depart-

ment or organization which has conferred benefits on the industry,

trade and people. A food industry, second only to agriculiure in

o
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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 . 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 continuous 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
indirectly (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 ; :

(%) 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 protection and scientific
pisciculture as fisher-folk show capacity and initiative and te con-
vert the fish which cannot be consumed as food into oil, manure
and other by-produets ;

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

(4) to iranslate 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 bounties (fish-curing yards), Crown
monopolies (Pearl and Chank) and by safeguarding and augmenting
revenues (inland fisheries) ;

~ (9) 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 mitigate
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
welfal_'e and as the best means of infusing life and introducing
or%amzatlon and initiative for the development of the industry ;
an

(8) in order to provide the only possible sound basis for the
above, to engage continuously in technological and scientific
research (l;mlogmal, _hydrographical, bio-chemical, piscicultural
and statistical investigations) with the 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 afl
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) practically
no progress has been made. Prior to 1923 deep sea fishing and
research representing an expenditure of Rs. 1,34,300 was quite a
small section, but since the acquisition of the trawler and the
entertainment of a master-fisherman it has become a major activity
of the department. Fishing methods now in vogue have remained
primitive and inefficient. Sea fisheries are carried on all round the
Coast with canoes and catamarans and primitive nefs and tackle
and the ares 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 need for work in this direction from the very
inception of the department—vide paragraphs 186 to 191 of his
Nole on Fisheries in Japan (1907) and his suhsequent lelters in
Bulleiin No. 1 (vide page 82)—no 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
extenso in his letter of 5th May 1908—pages 82 to 96, Bulletin
No. 1. He concluded that steam t{rawlers 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-
structed 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 the
Malabar Coast and round the Laccadive Island with 8.8. Margarita
(Reports Nos. 3 and 4 of Bulletin No. 4). In 1916, two Ratnagiri
boats were purchased for further experiments but were abandoned
soon after. From 1917 to 1921, experiments were tried on the
East Coast with Malabar canoes and nets, but 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 boat for purposes of
inspection’ and investigation. Tn 1919, the question of building

13
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an inspection vessel on the model of a modern steam trawler was
examined by & 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 off 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 revived 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 boats 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 Europe, Ceylon, Federated Malay
States and elsewhere are of this type.)

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

(4) The cost of purchase and upkeep of the trawler will be
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, but the Stores Department failed to exercise

the necessary care and scrutiny and the vessel arrived with defeclive
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, boiler and difficulty in obtaining suitable crew,
serious work commenced only in November last. The extensive
subma?me plateau of some 40,000 square miles in extent, off Cape
Comorin, being the best known deep sea fishing ground, was first
taken up for systematic examination. A preliminary survey has
been made and a report will be submitted to (overnment. The
nature of the bottom so far ascertained has been mapped. The
places where abundant fish were caught have been noted. The
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 the year hefore its fish contents ean be accuratelv
ascertained. The grounds will have to be tested by the Danish
seine net, the American purse net, by long lines and full sets of
drift nets, before the quantities and kinds of the mid-water and
surface fish on the bank can be determined. The trawler is not
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equipped with such gear at present, nor las she a laboratory and
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 floating
in the sea} and bottom organisms. The presence of shoals of fish,
their local movements and migrations, their appearance 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 Europe and America
almost exclusively for their food consisting of plankton and the
mackerel have been shown to migrate with the rise or fall of
temperature. I need hardly emphasize therefore the importance
of a study of these causes in ascertaining the whevreabouts of food-
fish in India also. Everywhere in the world where fishery research
is conducted such data are invariably collected and we cannot but
follow this lead, if research is to be 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 Aquarium laboratory the samples of water collected by
the trawler have been analysed for chlorine, ete.

9. At present, the department has no machinery for the instruc-
tion of the men who are required for its administrative and scientific
duties. . We have officers ranging from Rs. 80 to Rs. 750 per
mensem, occupying 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 necessary qualifications. The men in the higher
rank carry on their ‘duties in a satisfactory manner because they
have natural ability and long experience and have equipped
themselves with a working knowledge of their duties. Neverthe-
less, they would achieve still better results, if they had had the
benefit 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 no
technical knowledge or training worth the name, and, I regret to

20
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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.
pay and qualifications :—

Designation

e .

Assistant Director {Coust)

Assistant Director (Inland) .. .

Superintendent, Pearl and Chack

Fisheries.

Inspector of Fisheries, Vizagapatam ..

Ingpector of Fisheries (North), West
Coast.
Inspector of Fisheries (Central)

Inspeotor of Fisheries (Sonth) .
Inspector of Fisheries (Inland) .

Inspector of Pearl and Chank Fisheries.

Inspeotor of Fisheries, Trawler

Research Assistant, Ecnur

Research Assistant, Tanur .. .

Regearch Assistant, Krusadai .
Research Assistant, West Hill .

Laboratery Assistant, Ennur .

Laboratory Assistant, Aquarinm ..

Survey Assistant

Chank Fishery Bupervisor .. ..
Assistant Inspector, Headquarters .,

Pay.
BS.

250—26—500
—b0—760

250—26—500

200— 20—400

70—250

70—260
70—250

70—250
70—250
70—260

70—250

70—250

10—250

70--260
70260

65—4~-125

66— 4—126

50—24—100

60—2—80
40—8-—-70

The following is a list of the present officers with their

Qualifioations.

B.A., History; has undergone
co-operative  trainin and
possesses vast administrative
experienoe.

B.A., History; has a workin,
knowledge of fish furms an
tank stooking operations.

Matriculation ; has put in long
years of service in the depart.
ment and has intimate know-
ledge of the conduet of the
pearl and chank fisheries work,

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

Intermediate ; possesses experi-
ence in socio-economio work.
B.A., History ; holds a perma-

nent appointment in the Salt

. department, as Asgistant Ins.
pector ; possesses administra-
tive experience having worked
in the Becretarit %or some

ears.

_S.g.L.C. 3 has experience in can-.
ning and sovio-economio work.

Intermedinte, one part in B.A.
(Zoology).

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

B.A., Zoology ; bas considerable

rience in sooioeeconomics
and inshore fisbing experi~
menta.

Matrienlation ; has undergone
ecial training wuwnder Mr.
ornell in the zoologioal speoi-

men supply work.

B.A., Chemistry; has undergone
training in the Indian Institute
of Beience, Bangalore, for &

year,
M.a., Zoology.
B.A,, Zoolegy.

Unpassed ; exempted ; bas under-
gone training in pisciculture at
the Ennur Btation.

8.8.L,0.; one partin chemistry
(Intermediate) ; has undergone
traiving in pisciculture at the
Tanur Station,

Unpassed ; exempted ; advanced
drawing and painting, eto.

Matriculation,

Middle School, first-olasa ; under-
gone training in levelling and
surveying.
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Designation, Pay. Qualifioations.
ns.
Assistant Inspeotor, Kurnool v 40—3-—70  S.8.L.C.; has undergone training
in piscieulture at the Ennur
Btation,
Do. Vellore .. .. 40-—-3—70 Do.
Do, Chingleput .. 40 3—70 Do.
Do. Nellore .. . $0—-3—T0 Do.
Do. Moped ,, .. 40—3—70  Unpassed ; exempted,
Sub-Inspectors, Fish-ouring yards 36—80  §.8.L.C. men.
(26), West Uoast.
Sub-Inspeotor of Fish-ouring yards 36 Unpassed ; exempled.
(Northern Circars).
Sub-Inspector, Fish-caring yards under 35 8.8.L.C.
the Superintendent, - Pearl and
Chank Fisheries,
Sub-Inspector, Fish-curing yards under 36 Do.
Assistant Direotor (Inland).
OChank Fishery Qverseers (3) .. v 36—60 Dao.

Meohanio, Cannery .o .o ve 35—3—80 Pos_ct held in abeyanoce.
Do. Tanur .. . . 86—3—80 Drivers' test
Bub-Assistant Inspeetors (2) wunder 30—1—456  Unpasgsed ; exempted.
Asgistant Direotor (Inland).

Canning O verseer . . .. 80—1—4b  Post beld in abeyance.
Ohuroh Tsland Overseer . e 30—1-—4¢5 TUnpassed ; exempted,
Fieldmen (4) under Assistant Direotor 23—1—86  Unpassed
Inland),

Fi(eldmen,) Ennur . . v 20—1-—-36 Do.

Laboratory Attendant .. . o 20—1—86 Do.

Petty yard officers (48) .. e .o 20—3—26 Do.

Keepers, Aquarium (8) ,. . v 23—1—35 Do.

I have come to realize that, if we continue simply to choose
the most intelligent applicants, to give them what training we
can and then put them in charge of responsible work, the activi-
ties of the department will be seriously handicapped, especially

on the research side; and real development will cease, as such -

men need far more supervision than can possibly be given. Every
Government department requiring the application of science and
technology to its operations has passed through the same stage that
this departizent now finds itself in, Kach has begun in a tentative
- way with the human material available on the spot and has had
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. Tuture 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. In 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 technical knowledge. The most
jramediate technical and scientific problems before the department
are— .

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

(2) the softening of the bones in tinned Malabar sardines ;

(3) the determination of the periods of safe storage of canned

oods ;

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

(5) 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 industries ;

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

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

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

All of these and other less emergent questions demand the
application of highly technical and up-to-date methods by experts.

_ What is therefore required 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 assistants and staff for research ; and

(2) administrative officers with their assistants and staff for
executive duties.

Such a distinction, I find, exists in Fisheries departments in
other countries. In Great Britain, for instance, the research
laboratories at Lowestoft, Conway and elsewhere are staffed by
qualified biologists, hydrographers, chemists and statisticians
while executive officers (Superintendents, Inspectors, Water Bailiffs
efc.) are stationed at important centres for administering laws and
regulations relating to fisheries and gathering statistics connected
with these and allied industries. The latter are largely men with
practical experience of fishery work and a grounding in fishery
3(518{1(!9,. but are not experts in any branch of that science. The

istinction has perhaps been unnecessary here in the past, but [
consider that the time has now arrived when we must make it

With this end in view I i
j ; . proposed the re-entert t of
Captain Cribb as fishing expert when the trawler ;1;1: lgllﬁ'illlms:d

and have been redesignatin i i
¢ g the subordinate posts in the depart-
ment according 1o the nature of their duties.IJ For tec]ﬁmlgg?cal
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work at the Chaliyam Cannery and Tanur particularly, as well as
for other chemical investigations relating to fisheries and piscicul-
ture, I have submitted proposals for the appeintment of a qualified
Fisheries chemist (my letter to Government No, 1471-C/27-2) dated
16th August 1927). The intensive biological investigations
relating to pearl and chank, marine and inland fisheries likewise
require the services of a whole-time biologist for their effective and
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 I will
for the present fix at Rs. 750—50—1,200 or thereabouts. 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 be
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 Overscers and the
subordinate research 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. If 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
taking the position of experts. At present, experts with foreign
training will almost certainly have to be selected.

The improved curriculum of studies in the Fisheries Training
Institute will also require assistance from the experts who should
supervise studies relating 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 fisheries among sections of thé West Coast
fishermen. A scheme for providing such technical education has
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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
Administration.

I—RESEARCH SECTION.
1. Fishing and Sailing Expert.

Fishing and Sailing Ezpert 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 1n 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
improvement of fishing craft, gear and methods, and the explora-
tion of deep sea fishing grounds. He has rare qualifications for
the task. e 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. He has only another year

of service. I have proposed that his contract should be extended
for another three years.

2. Fisheries Biologist.

The two Research Assistants already working in the biological
stations at West Hill and Krusadai are local graduates and have
Yet to be trained in fishery research. 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 M.A. ;
A Lahoratory Assistant ;

A Laboratory Attendant ; and
Two peons.

One Assistant Biologist is also required to work on board the
trawler, with the present Inspector and peon under him,

3. Fisheries Chemist.
Under him there should be a Research Assistant with staff on
the scale indicated in the preceding paragraph, viz., a Laboratory
Assistant, a laboratory attendant and a peon. He can probably
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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 Coast, 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,

TT—A DMINISTRATIVE SECTION.

If the aims of the department and its present activities as T
have tried to show above are accepted, the present executive staff
is 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 I may be permitted to say, stingy
lines, The gazetted officers of the department, with ome possible
exception, are not on the usual provincial service grade. One
Assistant Director’s maximum pay stops with Rs. 500 and that of
the Superintendent, Pearl and Chank Fisheries, practically an
Assistant Dirvector with Rs. 400. This has led to considerable
dissatisfaction which necessarily reflects on the quality of work
done. '

On the West Coast, before the fish-curing yards were taken over
by the department, there was a socio-economic Sub-Assistant
_(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 Inspectors of Iisheries. The posts of both socio-economic
Sub-Assistant and oil and guano Inspector were abolished and the
three Inspectors 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-economic propaganda, as a
whole, have not received adequate attention. The fish-curing yards
on the East Coast suffer from want of adequate inspecting staff
and ‘the men in charge of most of them are ill-educated peons.

The duties of the four controlling officers on the Fast and West
Coasts are at present somewhat ill-defined. I would suggest the
following reorganization and allocation of work for the future :-—

The Superintendent, Pearl and Chank Fisheries, should be
raised to the rank of Assistant Director in status and pay
(Rs. 250—25—500—50—750). The Assistant Director (Inland)
should be on the same grade of pay and Vizagapatam should be the
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headquarters of a third Assistant Diirector on the ¥ast Coast. The
territorial jurisdiction as well as the duties of the three officers
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 Circavs including Guntur,
Coimbatere, Nilgiris, Malabar and South Kanara will form  the
Western division under the Assistant Director at present styled
Assistant 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 execulive
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 operations.

(2) The control of fish-curing yards.

(3) The establishment of schools, formation of co-operative
societies and other socio-economic work on the West Coast and
ultimately probably on the East Coast also.

. {4) Such special duties 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 1he resuscitation
of f}le chank bangle industry in the Southern division, deep water
fishing experiments in perennial tanks in the Central division, and

the development of the Collair Lake prawn fishery and Tilsa
operattons in the Northern division. l

The subordinate staffs of the four divisions may remain as,
at present, except for the staff attached to the fish-curine vards.
I have submitted to Government a reorganization scheme. Accond-
ing to this, the West Coast would be divided into four sections
under the four Inspectors and ten sub-sections each under a Sub-
Inspector.' 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 one. All peons in charge of yards should be
replac.ed by Petty Yard Officers. The additional staff should not
only inspect fish-curing yards and collect fisheries statistics more
efﬁqlently 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, T have
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shown, could be made without extra cost. But, for the supervision
of the co-operative sovieties when their number and scope increases
and for the proper development of socio-economic work on the
Kast Coast the transfer of which to this department has been
proposed to Governmeni-—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 districis where they have not yet been started.

DurEcTOR.

The work ot the Director is obvious. He should possess adminis-
trative experience, knowledge of Indian needs, habits, social
conditions and prejudices, conflicting interests of trade, ete., to-
gether with a good knowledge of all sections of fishery work, indus-
triul and scientific, throughoul the world. These qualifications
will enable him so {v combine the work of the experts and that of
the administrative officers as to vbtain optimum results, He should
shape and control the general policy and lines of action and
sanclion them in the order of their importance. 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 to
discuss the general lines of work and, if necessary, the details of
operations with Government and with his subordinate staff. He
should elaborale 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 {o supervise and control the
work of the experls on the one hand and that of the administrative
officers on the other. If burdened as at present with administra-
tive, clerical and account routine, without proper assistance in the
headquarter’s office, and with the enlire work down lo the most
petty experiments, scientific and technological, he will get neither
time nor opportunity to devote his best to the more important and
legitimale duties of the Direclor. The appointment of the
Fisheries biologist and Tisheries chemist will set the Direclor 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., I refer
to pearl fishery resesarch at Krusadai, the routine and special work
at the research station at Calicut and the laboratery at Ennur,
fish-curing, fish meal: and oil experimenis at Tanur, details of
canning processes at Chaliyam, etc. So long as I am Director,
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since I have specialized in pisciculture 1 hope I shall be able to
continue to devole close supervision over the work of the fish
farms, hatcheries, and cultural experiments with marine, brackish
and fresh-water fish. In addition, the collection aund compilation
of fisheries statistics, the hydrographical and meteorological
investigations at sea and inland stations must continue to receive
my personal attention.

PERSONAL ASSISTANT.

If the Personal Assistant is made a guzetled officer, it will
relieve the Director of administrative, aceounts and clerical routine,
which now claims much of his attention and time to the detri-
went of more important work. This is bound to increase in
volumne and scope with the appointment of the additiontl Assistant
Directors and Experts and the enlargement of the scope of
operations on the research and the administrative sides. The
Government refused the gazetting of the Personal Assistant in
1921. The number of leave aupplications, vcontingent bills,
vouchers, the procedure connected with the new scheme for the
control of expenditure, atfesting the cancellation of sub-vouchers
as the only drawing and countersigning officer, have all increased
to a considerable extent since 1921. The transfer of the fish-
curing yards, the purchase of the trawler and the additional
schools have resulted in increasing the staff to four times the
number in 1921, with corresponding increase in administrative,
account and clerical routine. I am, therefore, of the opinion that
the proposal should mow be reconsidered. This will incidentally
enable the Personal Assistant to deal with disbursements of pay
and amounts drawn on travelling aliowance and contingent bills.
These often have to be dealt with by some one at headquarters
during my absence on tour though I am personally held responsi-
ble for such payments. It will also give him the necessary 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 I am away.

G & 7. The aim of thé department has been defined as the
development of fisheries as a source of food-supply and as other-
wise confributing to the national wealth of the country.” If this
is 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 minor
fisheries.

(4) Improvement of the material and moral condition of the
fisher-folk as the only method of improving the fishing industry.
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The main lines of uclivity of the depariment ai the preseni
time, arranged in the order of their relutive cost and magnitude
are given below:—

. Budget Kstimates
for 1928-29.

RS.

(1) Fish-curing yards .. 2,67,600

(2) Deep Sea Fishing and Research ... 1,34,300

(3) Inland DPisciculture and Oyster culture. 1,22,900

(4) Pearl and Chank Jisheries o, 69,200

(9) Education and Socio-economic work ... 05,300
(6) Industrial research at Chaliyam and

Tanur 37,300

(V) Biological research and Aquarium . 13,850
(8) Anti-malarial operations and supply of

biological specimens 5,850

These do nof materially differ from the arrangement proposed
above. '

Item (1), Fish-curing yards, and (2) Deep sea fishery research,
are the largest ilems 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
(item 6) really form a sub-item of the same major head.

The items (3), (4) and (5) are in their natural order. Item (7),
I'ighery Tlesearch, 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-malarinl operations, and Bielogicaul specimens
supply, are petty heads of expenditure, only incidentally connected
with fisheries. They therefore occupy the last place.

However haphazard the nature of the various developments of
the department 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 ihey deal. I am unable 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 only to details or subdivisions of the
major activities. The most important of these, I consider, is the
want of staff and facilities for biological and technological research.
What the department desperately needs is a large addition to its
scientific and expert 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 5.

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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canuot be set off aghinst receipts in the annual balance-sheets of
the department, If the primary place that research should occupy
in fishery activities is conceded here, us it s in all other countries
of the world, the department will become a scientific one and
should mnot be expected to counterbalunce its expenditure by

“revenue., Wherever it is possible witheut subordinating its

primary aims, every eftort may however be made to secure revenues.
The Iinance Department of (overmment, as well as the general
public, have been inclined 1o gauge the success of the department’s
operatigns mainly by profits enrned.  As a result, an undue fear
of cost has compelled the department to concentrate on the
adminisirative revenue-yielding aspects of ils work and to neglecl
pure research and experiment. As instances, I may refer to the
Retrenchment Commitice’s findings, the proposals by Mr. Hornell
for the abolition ot the posts of the Marine Biologist and Muarine
Assistant, the closure of the cannery within a year and a half of
the commencement ot its work as a commercial concern, the
enhancement of the issue price of salt in fish-curing yards and the
constani demand for making the oyster and biological supply section
self-supporting. Consequently the administrative side of the depart-
ment is faifly well organized while the organizalion of the reseavch
side has only just begun.

SECTION 1L —FISH-Fooh SUPPLY.

Mr, Gopala Menon stated that fish-food supply was seasonul
and uncerfain as in the case of paddy aund olher cereals. As an
instance, he quoted the migration of sardines from the West Coast.
during ihe last few years und compluined thal no attempt had~
been made by the deparlmeni fo induce them io return to the
coastal walers. -

Mr. T. K. Rajaram Rae stated ihat fish, Leing cheaper ihan
other non-vegetarian feod, formed the mainstay of ilie poorer
classes and if, as the result of large-scale operations, e price of
fish could be Lrought down so as to be within the economic reach
of the half-starved people, it would not enly solve one of the
greatest economic problems, but also bring into evidence-a
healthy, robust and strong race. He pointed out thal 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 cenires where, with proper facilities, fish could be made
available without swamping the market and lowering the general
price so low as to make 1, a commercial failure. He was of opinion
thal 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
national 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 18 rich in proteid matler, is also equal io meat and less
costly than mutton, if available. He also stated that, in times of

famine when vegetable foud was less available, fish went a long -

way in relieving the sufferings of poorer classes.

. Mr. Subba Rao Noyudu 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
quuahtity of fish was not caught lo 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 he absorbed.

Mr. P. Lakshmanaswami Garu said that fish-food being cheaper
than meat or other kinds of non-vegetarian food there was, as a
matter of facl, enough demand for which there was no adequate
supply.

Mr. J. A, Vernandez thought that sufficient fish was canght for
existing demand, bul that it was likely 1o increase enormously with
greater improvements and inducements.

Mr. Moses was of opinion that sufficient quantity of fish was
not caught for local consumption. ITe thought that the market
problem would present no difficuliies if speedy {ransport from the
fishing grounds to favourable markets could he provided; this
would prevent tainting of the fish and glut in the market,

Mr. M. P. Krvishnan considered that there was an efective
demand for more fish-food in the interior parts, provided it was
supplied theap and was of opinien that any material increase in
the supply was likely to be absorbed withoul 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 ave 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 canght 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 eountry or exporled to Ceylon. He sajd that
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there was always a demand for fresh fish from all parts of the
country and the best way to meet this demand was the introduction
of freezihg methods by means of which fish could be sent to far
distant places. If 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 bringing down the current price.

Mr. Gopalan stated that sufficient quantity of fish was not
caught for local eonsumption and that a greater supply of fish-food
could create an effective demand. In the rural parts away from

the sea-coast towns, he said that there was an effective demand for
more 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 mig'llt be sent to
up-country markets. In his opinion, the insufficient quantity of
fish caught was not due to want of improved methods in catching

or to lack of better boats 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 failure of the sardine, he remarked, affected the
poor more than the 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.
In this case it was the general population that would benefit 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 be absorbed by markets in the interior.

Rao Bahadur Cruz Fernandez doubted whether a greater supply
of fish would create an effective demand.

Mr. A. V. Achuthan said that the creation of an effective
demand for more fish-food meant the adoption of better methods
of preservation, In other words, refrigeration should be made

practicable and, at the same time, sufficiently cheap for the
laymen. '

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 yards

of the Coast to Colombo, ‘Arkonam, Villupuram, Trichinopoly and
ather places, ' -
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In reply to questions Nos. 8 to 12, Dr. Sundara Raj stated as
Jollows :— ' . )
84 No. Also see reply to questions Nos. 10, 11 and 12 below.

9. Yes. It is cheaper where fresh fish is readily available in
the fishing villages along the Coasts and the neighbouring markets,
also in the vicinity of large tanks, if and when they run dry. Fish
is dear because of—(1) the enormous fluctuations in production (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 food or
manure supply to the couniry which by themselves are weighty
-reasons for the development of fisheries, its future 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 India.
At least 95 per cent of the population of the Madras Presidency
and a much higher percentage in the rest of India where even
Brahmiws are fish-eaters will eat fish if they can get it. There i3
therefore an existing local demand, apart from esport trade in fish
and fisheries products for which also there is always a considerable
scope. Please see also reply to question No. 69. In 1925-26,
177,790 maunds of cured fish were exported to Cevlon from the
Madras Presidency. i

SECTION IIL.—IMPROVED METHODS OF F1SHING.

Mr. Gopala Menon stated that the present methods of catching
fish were relics of primitive days and not at all effective to cope
with increased demand. e could think of no improvements
effected and he attributed this to want of organized attempt. He
pointed out that there were no 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. boats with
live wells and mechanically fitted nets.

Dr, Natesa Mudaliyar thought that the fishing methods were as
old as human knowledge went. He said that the old nets and old
eatamarans should be replaced by hetter kinds of boats and pointed
out that there should be better equipped steam boats, if fishermen
were to go beyond five miles.

Mr. T. A. Subba Rao Nayudu stated that the present methods
of catching fish were not at all effective and that no improvements
had been effected especially on the East Coast, partly owing to
insufficient funds and partly because the Government did not

15
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encourage private associations or persons who undertook the
dovelopment of fishing industry. He suggested the following
improvements : — .

(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 required nets of different kinds. Improvements would vary
according to the nature and situation of the place. .

(3) Opening up of communications wherever necessary.

He said that if fishermen could be provided with a motor Iaunch
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 by means of electric search lights.

Mr. Roche Victoria said that the present methods were mnot
effective and wanted that Government should demonstrate the best
methods of catching fish and, for this purpose, he did not want
‘Western methods to be introduced, but indigenous methods 1o he
developed.

Mr. P. Lakshmanaswami wanted the introduction of bhigger
boats and more modern nets.

Mr. J. Fernandez stated that the present methods of fishing
were effective so far as the supply was concerned. No improve-
ments had been effected. In his opinion, the fishermen conld not
take to improvements on account of their economic condition. He
would suggest removal of illiteracy and promotion of thrift among
the fishermen ; with improvements in these directions, he hoped
the fisher-class would become self-conscious and the fishing industry
was likely 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, ete. He suggested the following
improvements : — : »

(1) Importation of Ratnagiri boats into S. Konara and
adoption of Tuficorin outrigger for whiffing for seer and ousting
the Ceylon Kulla.

2) 'Il}lpor'tation of Ratnagiri nets into S. Kanara, adoption
of long lining in Malabar and adoption of Ennur method in tank
fishing. '

(3) Opening up the deep-sea fishing grounds, demonstrating
the fish wealth as has recently been done by Lady Goschen. 4

Mr. M. P. Krishnan stated that no improvements in the

methods of fishing had so far been effected and suggested the
following :— !

Indigenous methods of fishing practised at Ratnagiri and
Malpe should be introduced in other places. The noise made by
using “Chalavala’’ apd #XKolli” in certain seasons must be
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stopped and as this noise frightened away the shoals out of the
waler, it should be made penal; similarly, drift-netting at night
should be stopped from the middle of September to the end of
NovewBer 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.

My, J. A. Saldanha wonted that the fishermen should be trained
at Mangalore and Malpe in manufacturing Ratnagiri nets already
introduced into 8. Kanara. ]

Rao Bahadur Govindan said that in some areas the existing
melhods were effective making allowances of course for weather
and other local conditions.

- Mr. Avnayya stated that no improvements had been effected
in any of the kinds of fishing. The old methods 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. IHe was of
opinjon that any atlempt 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, buf the chief
difficulties 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 not in their favour.
If 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 catch 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 effect 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 future of the fishing industry
depended upon the use of large boats. A fairly large type 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 mofor engine mighi prove suitable.

Rao Bahadur Cruz Fernandez stated that the present methods
of catching were effective so far as the demand was conceraed.
He was of opinion that the efforts of the officers of the department
to introduce improved methods and appliances had not been
success{ul in ihe majority of cases tried. This failure was largely
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attributable to the conservatism of the fisher-folk and the difficuliy
of gettiug feuchers and demonstrators conversunt with the new
methods. Ile suggested the following improvements :—(1) The
fisher-folk should De taught by actual demonstration as*to the

advantages of using improved methods und applinnces; (2) a

number of them should be selected and truined ; (3) State-aid

should le freely given to enable them to build better crafts and

purchase new appliances.

Mr. A. V. Achuthan staled that the methods of fishing in

" dufferent parts on the Coust varied considerably and the effective-
ness of each could be tested only by comparison and transferred for

adoplivn. He was of opinion that time and distance, the main

drawbacks thal prevented ihe ordinary fisher-folk from caiching

more fish should cease to be such with the help of science.

Mr., Unni stated that the present methods of fishing on the
West Coust were, to a very large extent, effective and suggested
thai Government must stop the four destructive methods of fishing,
viz., Ayila, Chulavala, Mathichalavala and Mathikolli by legisia-
tion as these kinds of fishing made a lot of noise and disturbance
in the sea and consequently mackerel and sardines had begun to
disappear.

Mr. Andy Sankaran was of the same opinion as Mr. Unni.

In veply to questions 13 te 16, Dr. B. Sundara Raj stated as
follows :—
13. The fishing crafts in use are primitive and ineflicient.
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 Bast Coast prevents small boats or canoes being employed
throughout the year. The only boats are the so-called Masula
boats, built of planks sewn together, but without frames or ribs
which, owing to their construction, are elastic enough to stand the
surf. On the Wesi Coast, the usual fishing vessels a{;e cranl 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
movemenis necessary for using uets effectively. Only small nets
could be carried ; and as different nets are required for catching
d}fferen't kinds of fish, each nel has to be necessarily of very small
dimensious. The cruising distance is very limited ; ordinarily it
does not extend beyonud the five-fathom line. The farthest limit
1s the ten-fathom contour, at a distance of from 5 to 7 miles from
the Coast. Yery often, when only one kind of net is taken out in
the expectation of finding shoals of a parlicular species of fish and
shoals of anoiher species appear, the fishermen are unable to catch
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sny fish al all. Again, owing to the smullness of the boats, the
dutation of each trip is short, and ordinarily fishermon never stay
out at sea for more thun 24 hours. The time tuken -lo return after
the cuatches, when a lull or adverse wind prevails and the absence
of any fucility for keeping the fish alive or fresh, on its way to
the shore, cause it to taint in a tropical climate ; and the fish
become quite unfit for consumption. The bouls and men are
numerically small, compared with the length of coast, the length
of fishing grounds and the population. Less than 3 per ceni of
the population are fishermen, whereas in Japan nearly 3 per cent
of the populution are engaged in fishing. The crew employed is
otten disproportionately large, arguing ineficient labour, com-
pared with the size of craft and tackle. Tor instance, two crews
of seven men each in two boats are required to work a small “idam’
(dip net) on the West Coast ; while on the East Coast 12 to 14 men
with four catamurans are required to work the ‘mada valai’ a
rectangular dip net 48 to G0 feel long ; whereas u modern British

stewm trawler, with its gigantic trawl or a steam drifier, wilh a

fleel of nets, miles long has but 11 or 12 men, including the
engine room crew. :

The only nets of any size, which can at all be mentioned in
comparisor with the nets used in Western countries, are the Masula
boat net in universul use on the Lust 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 imstance, with the trawl-net, the Danish seine nei,
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 {0 GO0 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 drif{ nets ure in extensive use, only in
the Palk Bay, the Gulf of Manunar 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 fo miles.

Vide also replies to questions 2, 3 and 4.

The craft and gear employed by fresh water fishermen are even
more primitive than those of the sea fishermen. The introduction
of improved methods for the continuous fishing of deep permanent
waler 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 (¢) and 15,—Vide answer to question 13.

A great deal of investigation by experts is neede_d in surveying
grounds and for effecting improvements in fishing gear and
methods. Though Sir F. A. Nicholson has urged the need for

a



220 18

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 u proper
research vessel.

16, Futwre programme—L=ishery cruises.—Syslematic cruises
should be undertuken by the research ship Lady Geschen, which
should be well equipped o continue and complete the investiga-
tlons already made on both the lSast and the West Cousts. The
aim is to test the suitability of all available modern methods of
fishing in Indian waters. The following lines of work are
suggested : —

Trawlhng.—Syslematic trial trawling with otter and beam trawl
in offshore grounds throughout the Coast.

Danish seine nef.—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 as in the European waters to
test possibilities.

dmerican purse sewne net.—In the East, 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 und
1s well worth a trial in the waters of this Presidency.

. fon g lining.—The full length of a long line should be given a
trial.

Survey and charting of banks and fishing grounds.—In all
cruises, data of catches, depth, cwrrents, nature of the bottom,
assemblage of characteristic animals and plants should be kept

for the charting 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.—DXEP 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 Arogyaswami Mudaliyar said that the trawler
should be made absolutely wseful. It should be betier equipped
by providing refrigerating plant, holds for fish and also cabin
accommodation for officers.
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Mr. T. V. Subba Raoc Nayudu stated that fishermen usually
went up two to three miles from the shore and they could not go
longer distunces 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 other ka 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. E. 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
fishing no retrenchmeni of expenditure was possible as only the
minimum was incurred. During the off seasons these were laid up
with skeleton crew.

Mr. 8. T. Moses stated that, on the West Coast, the fishing
zone was within the 40 miles limit, but the five-mile belt with a
depth of ten fathoms was most regularly exploited ; only the deep
sea shark netters and the Ratnagirl 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 traneportmg the
catches to the markets hefore the fish got tainted.

Mr. J. A. Saldanha advocated the employment of trawlers to
educate the more enterprising section of fishermen. He said that
the process would be slow and gradual, as large capitalists wers
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 considerably reduced and, if this was
done, there would be reduction in expenditure. He also stated that
the Malabar and 8. 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 hve for a number of days
and they could therefore go out and stav in the sea for a eouple
of weeks if they found i necessary to do-so. The Malabar and

L
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S. Kanara fishérmen did not go beyond {en miles, but the Ratna-
giri men went to distauces of nearly 100 miles. On the East
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 hecame a success it could only be done 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 hefore
the fish got tainted.

Lieut.-Col. R. B. 8. Sewell stated that only a very small part of
the area around the Indian coasts was suitable for sea fishery by
means of the present methods. Indian fishermen in their small
eraft rarely ventured out of sight of land. The most prolific fishing
ground for trawling, however, would probably prove to be certain
areas lying at a considerable distance. Such areas as the estnarine
regions of the continental shelf were isolated hanks, 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
a8 present experience went, would prove to he the most prolific
from the point of view of fish-supply and fishing in such areas could
only be done by trawlers or similar erafts. With regard to the
question of finance, Col. Sewell observed as follows:—

““There seems little doubt from the experience of trawlers
that have been 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 gain;d
ground that tropical waters, such as those of India are unprolific,
and thz}t the -('atches that a trawler can make would be small in
comparison with those made by trawlers working in sub-tropieal
or temperate areas. This view, T believe, to he entirely unfounded
and the average catch of the trawlers that have been engaged
round India and Ceylon coasts for experimental work cnnfi‘;a?‘ed
quite favourably with the catches made by trawlers working on a

commercial basis in some of the most prolific vegions round the
coasts of Burope and elsewhere,”’

-

~ Rao Bahadur Cruz Fe‘rnandez 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 h :
apticipated, ot heen as efficient as
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In reply to quesiions I7 to 42, Dr, B, Sundara Raj stated as
follows —

17. There are one stenm trawler and four wmotor vessels,
including the inspection schooner Lady Nicholson, besides a few
canoes. One of the motor vessels Sutherlund is disabled and is
unfit for further use.

18. Yes. The motor vessels Lererett, 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 retwrn of undersized chanks while
still alive to the sea, the systematic fishing of chank beds and the
preveniion 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 ﬁsherlee they
subserve a similar function and patrol the pearl banks and pearlmg
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
heds, 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 Gaschen is
equipped with & laboratory and eabins, it might be possible to.use
her in the place of Lady Nicholson, provided the Lady Gosclen
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 been sent in May
1926, for safe anchorage till Oclober 1926. As she had insufficient
crew and incomplete gear, she could not go fo 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 21st 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 o week
on this score. She conducted a prehmmm‘y surver of the off-shore
fishing grounds at Calicut and a nighi’s trawling on 24th January
1927, On her way hack fo Tuticorin on 26th J'mu'u'y 1927, a few

16
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of the hoiler tubes burst. She could neither be used for salt
transport nor for the pearl fishery which was then .ubout to begin.
The vessel was, therefore, ordered to proceed immediately to
Colombo to Lave 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 new tubes. The trawler
returned to Tuticorin after repairs on 26th March 1927, and was
engaged on pear] fishery work from that date to 30th April 1927,
After the pearl fishery, the trawler went to Colombo for docking
and coaling on 7th 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 on 26th May 1927. The set
of otter boards supplied with the trawler having proved unservice-
able in the fishing experiments off Calicut, n new set of otter hoards
had to be manufactured locally.

The crew entertained at Tuticorin proved most unsatisfaciory
and had to be dispensed with and new crew entertained ahout six
times in the course of the last 14 months since the trawler arrived
in Indin. A suitable Bombay crew was entertained for the engine
room. Deep 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 Comorin, 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 and dangers to
tiawl] nets have heen charted in the maps prepared. Simultaneously
with experiments in deep sea fishing, the trawler has been mnkin;v
observations and collections and noting data regarding tempera-
ture, salinity, plankton and bottom 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 bank inspection and the many duties connected with
the conduct of pearl fisheries.

(3) Economie salt transport,



o

123

T'rom the detailed work of trawler referred to in the answer 1y
question 23, it will be seen that its work bas been consistent with
tire original purpose for which it was purchased. The main pur-
Pose is dcep sea fishing experiments and research and during her
long shore trip which the trawler has to make 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 85 days, she also tranbpmted
salt.

(b) She was engaged for about a month in pearl fisheries
in March—April 1927,

(¢) On pearl fishery rescarch she was engaged since March
1928, for about 8 weeks. The rest of her time has been devoled to
trawling experiments.

26. No. All the scientific observations so far as ihey relate to
specific stations opposite ports could be carried out simultaneously
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 wice wversa, i.e., along shore, for the coast as a
whele, if tangible results are to be obtained within a reasongble
time. The more numerous such long shore trips are, the more
conclusive will be the resulls 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 systemalically
done and proceeded with, step by slep, according lo the nature of
the bottom to be investigated. At present, such long shore
journeys arve 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 for coal and water and during the intervening petiods
she makes Dbiological and hydlogmphlcal collections and observa-
1ions throunhout the lengih 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.
Frowm the above, it will be seen that the original purpose was not
in any way defealed by the trawler being used for other purposes.

27. Yes. DBut she will require to be remodelled and equipped.
Though she is said 1o have been remodelled io suit tropical condi-
tions, the cabins are too hot for any one to live in. New cabins
for officers and crew are necessary. A laboralory for fisheries
research must be fitted up on board. Iler boiler though certified
and passed by the Stores department proved defective. Several
boiler tubes burst on her maiden voyage to West Coast. The
surveyor io the Lloyd’s Registry of Shipping, Colombo, after

N
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examning the boiler condemned all he boiler tubes (178 in number)
as unsafe. They were replaced al a cost of Ks. 8,000, Kven so,
the boiler is not absolutely sound and cauwses difficuliies now and
then. The trawl gear supplied by the Stores depurtment 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 ot a laboratory room. :

29. Both technological and svientific work is expected of the
{rawler. ’

30, Captain Cribb is the expert officer entertained, vide reply
to question 5, Research Section, Iishing 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 sunctioned by Government in December 1926, but could
not be entertained till October 1927, for reasons stated in my
answer to question 23 swma. Captain Cribb has been {rying to
secure a capable, intelligent and cducaled young man among the
seasfaring classes ds mate on board the Lady Goschen 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 {ype of seamen
who obtain the Master certificate are elderly 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 o study fishing or
any other new profession. Recently, it has been proposed to train
an Inspector of the department with practical experience of the
sea for the post, vide answer to question 35 infra.

31. Captain Criblh was employed as Assistant Director (Marine)
on and from 13th March 1926.

82. Two years and three wonths.

33. He has navigaled {he trawler on all her cruises und has

(:Oil(hlc{ed {rawling, dredging of pearl banks ‘4nd the transport of
salt.

34. Owing to the difficulty in obtaining suitable crew it cannot
be stated that necessary assistance was offered to Captain Cribb.
The mates appointed were all men with no aptitude for learning
work. °
) 35. Oune of the Inspectors, M.R.1Ry. Ramaswami Nayudu, who
is a local graduate in Zoology, was appointed Inspector on board
the trawler with a view to ecarry out bioloeical rescarch and
incidentally study trawling and fishing methods. The arrange-
ment has failed 1o achieve the expected result. While i?he
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luspector has doune the biological work as fur as he was able to
do, he has not been able to adapt himself to the life of sea or to
Tearn anything of the fishing methods. It is evident that {le two
functions (technological and scientific) must be separated. I have
proposed that un officer with aptitude for navigation and seaman-
ship should be deputed tor training to Bowmbay on loard the
TALMT.S, Dufferin. An Assistant Biologist will be statioued
on board the trawler for carrying out sclentific research,

36. The expenditure for 1926-27 was Rs. (5,671. The budget
estimate for 1928-29 is Rs. - 1,30,600. If the trawler was engaged
{hroughoul, her expendilure will work up to the budget estimate.

37. Various Governments in India, Ceylon, Burma and Straits
Seltlements have altempted deep sea fishing. The investigaiions
of Gelden Crown in Bengal, Williwin Carrick in Bombay and
recently The Violet and Newbhilus in (Ceylon have proved the
exislence of deep sea fishing grounds which yield fairly abundant
calches comparable to those of the best fishing grounds of Europe.
The few experiments conducled by the ZLady Goschen have
confirmed lhese reports.

338. The local fishermen fish the inshore belt extending to five
or six miles from the Coust irrespective of depih.

39. They do not go Dleyond that line for the following
reasons : —

(1) ¥ood and water cannot conveniently be laken especially
on the calumarans or canoes ;

(2) the exposure and confinement in calamaran and dug-out
canoes canunot 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 afler death ; and

(5) no cheap or simple methods are known or at least practised
for the proper treatment or preservation of the fish from taint.

40. Tt is the distance that prevents them.

41. On fishing cruises she has fished banks as much as 38 miles
from shore off Cape Comorin.

42, The trawler, if il strikes suitable fishing banks, is expecied
to catch on the average about a ton of fish a day.

SECTION V.—FISH-CURING YARDS.

Messrs, Venkataratnam and Satya Raju stated that they hal
no fish-curing yards on their Coast. Naupada Penugudure and
Managauapudi were some of the fishing villages along the Coast.
They now purchase salt at 12 annas per mauad, but would gladly

-t
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purchase salt from {he Government if they could get it al quarter-
anna per pound. They wanted {hat Government should help them
by establishing fish-curing yards.

Dr. B. 8. Mallayya stated, that, after the IFisheries 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. DBut 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
Specialist in fish-curing to supervise the sanitation of these areas
and he must be held responsible for their sanitary condition. Ile
suggested putting up manufactories and running them by Govern-
ment, but wanted that the Fishing (Mogear) community on the

. West Coast should be encouraged and helped to get employment
as it would 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 disadvaniage
inasmuch 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 price
was reduced, it would result in cheapening the sult fish, in increasing
inland and export trade and thus emabling us to compete more
favourably in Ceylon markets. He stated that the establishment
of more fish-curing yurds would depend upon the demand. There
was the difficulty of tramsporting 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
Lad to be crossed. Personally, he could not see any obvious difli-
culty in manufacturing as good sali on the West Coust as on the
East.

Mr. Gopala Menon staled that the results of the transfer ot
the conirol of the fish-curing yards {o the Iisheries department
had not_fully justified expectations. The administrative rigidity
Lad no appreciable change and the expenses the curers had to meur
under the guise of introducing improved methods of curing were
heavy without any corresponding improvement in the general turn-
out of the cured products. He said that, so long as the curers
were in their present impecunious state, no improvement was
possible, that curing sheds on improved lines and the plants
required for the same should be pui 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. Ile wanted that the restrictions with regard
to weighment of fish into the yard should be regulated io avoid
delay in salting and consequential putrefaction and that methods
said to be existing in the Bombay fish-curing yards might be tried.
In 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. Ifor 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 existence
years ago.

Mr, T. V. Subba Rao Nayudu remarked that fish-curing yands
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 Last 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 yorking of such yards
should be demonstrated to the publie. Private enterprise should
be encouraged to take up the work with loans from Government,
at o small rate of interest.

Mr. Roche Vietoria said that these yards should be treated
as model curing stations and Detter methods of curing should he
demonstrated. He 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
malerial prosperity of the fishermen.

Mr. P. Lakshmanaswami stated that it was not necessary that
Government themselves should build fish-curing yards. If the
methods and sanitary conditions insisted upon were demonstrated
the fishermen themselves would construct them and use them. But
the Goovernment should advance the necessary funds on condition
of recovering the same in ten yearly instalments. Salt should be
supplied at half the present rate. .

Mr. Samuel was of opinion that, singe 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 under
the Salt departmeni. The Fisheries 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 b, of salt for 6 Ib. of fish. He observed
ihat, 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, Ile Hllggested
ihat 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. Ile 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 Placg in
different yaids, confer together and compare notes. 'I_'o his mind,
the sheds were no doubt cleaner and more neat-looking, hut the
processes of salting and curing were the same old methods.

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 demou-
strate by means of magic lanterns, films, ete., improved and
hygieuichmethods of curing. He saw no reason for 1educing the
price below the charges of transport and production. Ii the fisher-
class got salt, free of duty, that would be a sufficient encouragement
to the fishing industry. Reduction below transport charges would
othberwise mean a bounty which he considered as artificial and
unnecessary. He advocated the establishmenti of 1a0re yards and
a relaxation of the existing rules, care of course heing exercised
that no duty-free salt passed into consumption. In his opinion,
the cost of effecting improvements in curing methods should he
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 vards should be trained, and
curers and their men, ete., should be taught improved methods.
The latter, he suggested, might be done by ‘“ demonstration peripa-
tetic schaols.” In his opinion, the hygienic conditions and methods
of curing were satisfactory in a fish-curing vard, except when the

catches were too large and the staff insufficient for proper
supervision.

Mr. M. P. Krishnan said that no new methods
yet been demonstrated to the fish-curers.
following improvements : —

of curing had

He suggested the

(1) Pucea curing sheds with better floor,
. (%) With a view to carrying away the old
into the sea, a proper drain should be devised.

_ (3) There should be a hetter supply of water within the fish-
curing vards. ‘

(4) Tickets should be given to actual fishermen,

_ (5) Tish-drying rooms should be provided at
fishing centres. He said that it would be good if the yards could
be managed directly under the Government of India, in which
case certain high appoiniments of fishery officers could be
dispensed with. e said that the maintenance of the fish-curing
yards could be cheapened, by placing their management under the
Government of India or nnder {he Co-aperative department,

brine directly

all the important
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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 I'isheries 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) Consiruction of platforms at Government expense for
drying salted fish ;

(2) 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;

(5) 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 to S. Kanara.
It would be advisable to transfer fish-curing yards to the Sals
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 Bahadur 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
ithe 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 comsidering 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.

Mr. Annayya stated that the Iisheries 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-folk and that any improved methods which were likely
to involve additional labour and output might not find favour
with the people in the district. He 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 Inspector, Wynaad, stated that the
hygienic conditions and the methods of curing 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 utilize 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 be prohibited by
enforcement of laws and regulations framed for the purpose. This,
he said, if done, would to a great estent 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
J.netl.mds 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. He was for reduction of
issue price of salt to 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
dep.artment_ was experimenting wupon, but the results so far
achieved did not justify the transfer as no improvement worth the
name or of any great advantage to the curers had been effected,
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He characterized the raisivg of the issue price as a real menacs
to the industry 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 his 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 price
would cause more fish to be cured and the fish now used 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. 256—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 be 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 reduced 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 o prevent corruption among vard
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 hygienie condition of the yards must be improved ;
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(3) there should be proper drainage to send filthy refuse
water to the sea ; o

(4) the department must provide for adequate lighting
arrangements in the yards; _

(5) in every yard there should be a dewonstration shed
where a specially trained yard officer should demounstrale 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 or else the curers
would be tempted to resort to their own old methods of curing ;

(7) an advisory board of qualified non-official fishermen must
be instituted to visit yards, schools and co-operative societies of
the department ; and

(8) care must be taken to see thaut yard officials behaved
respectfully towards the women ticket-holders instead of consider-
ing them as coolies or menial servants.

Mr. Andy Sankaran said that the issue price of salt should De
reduced to the rate of 10 annas 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 cowpelled
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,

Mr, B. Korugappa suggested the reduction of issue price to
10 annas a maund.

_ Mr. K. Sundaram said that the issue price of salt was extremely
high and so it was essential to reduce the price.

Mr. B. Mohanappa Thingalaya suggested the opening of a
co-operative society in every hamlet having ten or meore fisher
faml.ll-es and that salt, for use in the fish-curing yards, must be
supplied free of duty to the co-operative societies through the
agency of the co-operative and the I'isheries departments. The
salt should be distributed to the members, through Panchayat
members of the society and the fish thus cured 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
allo_wance, pension, outlay on buildings, ete., might well be
avoided resulting in much saving. Fish-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 objectci,on would be
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that the salt supplied by the fish-curing yards was much iuferior
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 Commitlee might well be appointed to
consider the restrictions with which to hedge this arrangement.
Un this Committee, the Salt, Fisheries and Co-operative depart-
wments 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 Kaj stated as
follows :—

43. The issue price of salt which remained in this Presidency
at 10 annas a maund until 1st April 1924, was causing huge losses
to the Salt department and in the three years ending 1923-24
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 remiiting the duty on the salt supplied.
The Salt department, therefore, 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
Fisheries 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, there 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 a&s the curers failed
1o 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 been very
fair. At present there ave 108 fish-curing yards under the manage-
ment of the Iisheries 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
hean nanularized ava the nravision of masonrv curing sheds with
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cemented washable floors and adequate venlilation, cemented salt
vats with rounded bottoms and corners, adequate salting, drying
of fish on raised thatis or platforms, thorough cleaning and
disinfection of the troughs and vessels used for curing, etc. The
use of dirty self-brine has been stopped. Demonstration sheds
where the curing is carried on departmentally have been con-
structed in three yards and more will be counstructed 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 cost
subsequently recovered from curers gradually by a slight addition
to the price of salt purchased by them.

The methods of curing are being constantly improved as a
result of continuous experiments that are being carried on at the
Tanur Station in order to improve the excellence of the cured
products and to increase its keeping qualities. Every doubt or
difficulty and every new problem in respect of fish-curing is referred
by the officers in charge of the fish-curing yards to the Tauur
Station for advice or solution.

The Fisheries department since the yards came under its
control has steadily followed the policy of increasing the propor-
tion of fishermen among the ticket-holders in the fish-curing yards
and such proportion is much higher to-day than before the yards
were transferred fo this department, Attempts have also been
made to open yards exclusively for fishermen ; more than half-a-
dozen are in existence now. Considerable reduction and economy
have been effected in the establishment connected with fish-curing
yards. The price paid for salt and rates for salt transport are less
than those paid, when the yards were under the control of the Salt
department. Wastage of salt is being minimised during trans-
port. Tish-curers are getting almost the full weight of the salt
that they pay for which was never the case before and corruption
in fish-curing yards has been appreciably reduced.

The Government of India have recently declared that the

control of the fish-curing yards by the Fisheries Department is
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 fish-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
(new industries) that the department will be in a position to
impart 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 great scientific, and ecomomic value to the fisheries
concerned, such as the occurrence, abundance, breeding and other
habits of the more important edible sea fish. As it is, full
advantage could not be taken of the widespread yard staff for the
furtherance of these aims. T 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 FEast 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. AIl 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 permanenily at the yards, for socio-economics and statistical
purposes while securing at the same time protection of the salt
revenile 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. I 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
bhag. There is a difference of only a few annas, hardly sufficient
to induce curers 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. 41 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 tran'-zportmﬂ' fish from the beach to the yard, pay
overtime fees for night operations and also invest money on pucca
masonry sheds and other incidental charges, e.g., wages of the
masalehi, charges for removing old brine, etec. Compared with
this, & saving of Rs. 2 per bag may be a negligible item from their
pomt of view. Against this, there is the advantawe of gelting
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 inconvenient
to resort to such yards, large quantities of fish are cured with
Bombay salt. They inay also get down if they like white salt
trom Madras or Tuticorin as was done a fow years ago when the
Tanur ticket-holders went on strike, and be free of all restrictions.
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 IRs. 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 Iisheries Department, the receipts have during
the last three years exceeded expenditure after debiting all
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 Government of India
granted the concession of duty-free salt. Prior to 1924-25, the
Government of India not only remitted the duty on salt but contri-
buted a moiety of the charges relating to fish-curing yards, the
other half being borne by the local Government. When Tisheries
became a iransferred 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, bu{:, also the share borne by themselves (Rs, 69,192) and as
I have said before they have been by this method actually making
profits.  The position is therefore anomalous. The Government
f-‘f India c.on'frlbute over Rs, 3 lakhs to the industry and though it
18 a provincial concern the Madras Government are refusing to
contribute anything for the promotion of the industry but have heen
l‘nmdentally making small profits, Tf the issue price of salt is not
reduced, the curers will be driven to illicit methods of obtaining
1t .cheaply aﬂt_T instances are not wanting to show that, when the
price of salt increases, salt crimes also inerease correspondingly.
E;etﬁzrege;ﬁs:ef; tsaliombpensate himself, for the loss sustained
oy b ! » Oy manufacturing and selling fish of
inferior quality and he will try his utmeost to ch hi due-
tion naturally at the sacrifice of Ii coopen 118 produc
for cured ﬁsg is at a ce:ta(;ilo ri'lua lt{l alfi(.l hyglene_. '.!‘he demand
by an increase in the oot of Ii ce and, if that price is enhanced
) S€ 1n {he cost of salt, either the price of cured fish will
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bave to be raised or the increase in the price of salt will have to
be counterbalanced by & reduction in the cost of fish supplied at
the yard. In either case the fishermen, whether they cure the fish
themselves or supply fish for curing to merchants, will be eventually
hit.

These are the considerations 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 trana-
port of salt by the trawler is cheaper than the cheapest rates for
the transport of salt by schooners through a contractor. Expedi-
tious transport by the trawler saves the entire railway transport
which, on an average, amounts to Rs. 38,000 a year. It will
reduce by Rs. 10,000 or more the subsidiary transport of salt
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 revenue
amounting to about Rs. 8,000 by the depletion of stock of salt due
to consignments in sailing vessels failing to reach the yards in
time and it will altogether eliminate the heavy wastage and loss
of salt that always result in transport by schooners., Almost every
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 have
stated that there is no justification for transferring the control of
the fish-curing yards in the Madras Presidency to the Central
Government and have declared that the present arrangement is
constitutionally appropriate and administratively effective,

49, The fishermen curers who are 62 per cent of the tficket-

sholders in the West Coast yards and almosi cent per cent in the
East Coast yards will benefit appreciably even if they do not
obtain the sole or entire profits and have to share it with the
middlemen. The market price of cured fish is governed not only
by local produce, but by outside competitions as well. A concession
to the local curer of the Presidency is mot likely, therefore, to
appreciably affect the market price to the benefit of the consumer.

51, The quantity of fish salted in the public fish-curing yards
in the Presidency during the year 192627 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.

52. There is demand for more. The year 1926-27 was a very
poor year. In 1920-21 which was & bumper year, the quantity of
salted fish removed from the yards was 10 lakhs of maunds,
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53. I would suggest that more fish-curing yards be opered in
the Presidency to suit requirements of the curing industry. The
improvement in fishing methods is bound 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,

54, Please refer to paragraphs 127, 128, 129, 130 and 131 of
my Annual 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 tramsport 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 accommedation in some fish-curing yards for the full or even
o 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
and the fall in revenue through want of salt on occasions in the
yards 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 Japan
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 of 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 the 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 reforms whole-
sale and the only incentive for the curer to adopt improved
methods is the inducement offered by the remission of tax on salt.
Further concessions may be necessary if appreciable progress is to
be made. The East Coast curer for instance, often an impecunious
fisherwoman, deals in such small quantities of fish that to enforce
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 Dbounties are necessary for the introduction of
reforms.

59. The improvements are bound to be gradual-and a bounty
amounting to some I¥s. 15,000 or Rs. 20,000 a year, at about Rs. 6
per curer, will have to be given for a period of 5 or 10 years so as
to enable each curer to repair his curing wutensils, This will be
the first measure of reforms.

60. By Government.
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SECTION VI.—FISHERIES CANNERY, CHALIYAM.

Mr. Arogyaswami Mudaliyar stated, that if the cauning
industry was to prove a profitable concern and to successfully stand
competition, a protective tax should be levied. He was of opinion
that the cannery should be continued for the following reasons :—

(7) there were several problems connected with canning
which still awaited solution, e.g., hard bones ; and
(i) the cannery should serve as a training centre.

Mr. Gopala Menon attributed the closing of the Malabar
canneries to the following reasons : —

(1) the Manager who knew 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

(8) 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 canmer.

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, Krishnan suggested reduction of price, more

extensive advertisement and preparation of the stuff to suit Indian
taste. :

Dr. Suryanarayana Rao suggested thiat 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 be
revived and canning should be taught in nore centres than one.
He remarked that Chaliyam was not a convenient place for
applentices to board and lodge.
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Mr. Govindan was of opinion that, bolh from the technological
and business point of view, the Cannery had proved a failure,
According to him the reasons for canned ﬁsl} from Malabar not
finding a ready market in competition with imported cunned fish
were as follow : —

(1) deterioration in quality ; '

(2) the increased cost of production due to creation of posts
carrying high pay ; and )

(3) the inability of the Cannery products to compete with
the imported goods which were sold at a comparatively cheap
price.

AMr. 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-
mended wider advertisement and under-selling of the goods so that
a market for the goods could be created.

Rao 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 comsumers were mostly
Europeans 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. i

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—

(1) imported canned fish was available in all markets at
cheaper rates than canned fish from the Chaliyam Cannery ;

() the size of the tins manufactured by the Government
Cannery was not the size which found a ready sale in the markets;

(3) the labels used by Government C ' i
attractive to the customers; and annery were not at a

(4) want of sufficient advertisement.

He said that the Government Cannery was not 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 su
. s gested that
Goverqmeni_: should bring down the sale Price as lmgbas possible
to begin with, and enhance it gradually after a few years when

it was found that Government Canned fish was in greater demand
everywhere, °
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In reply to guestions 62 to 69, Dr. B. Sundara Raj stated as
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 a 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 1926, 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 comuner-
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 opssets. In the balance-sheets of the commercial asuditors,
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 aboui
Rs. 20,000 to 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 osz.
and not the ordinary trade tins (viz., 3} oz.). The retailers all
over the country demand that the canmery’s tins should be of this
popular size and openable by a key. TFor 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 Canmery.

(8) A review of purchases made for the Cannery revealed an
appalling drain on the slender resources of the concern resulting
from orders placed through the Stores department of the High



DD

YR

142

. _

Comiiissioner, to comply with financial codes, Instead of in the
cheapest markets. Dies ordered were found to be badly tempered,
The tins manufactured could not be opened by a Lkey. Rubber
gaskets were inelastic or arrived in a sticky condition, both equally
unserviceable. If tin plates and oil were of good quality, the price
paid was so disproportionately high as to enhance the manufac-
turing cost above the ruling prices of tinned sardines in the
market. No commercial concern, certainly not an incipient indus-
try, could be run to commercial profit under such conditions. To
cite only one instance, the Cannery paid Rs. 42 for a box of 56 tin
plates, whereas a local firm quoted Rs. 20-8-0 for a box of 112 tin
plates of slightly smaller size and harder quality. These plates, it is
true, 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 overhead charges
resulting from the very short number of working days, about a
100 in the best year as against 265 idle days. Unlike, for instance,
a soap factory, raw material is not continuocusly available, but at
the same time, in common with other industries requiring great
skill and experience, the skilled labour of the Caunery requires to
be kept from year to year and paid throughout the idle days, if
the standard of its manufacture and the quality of its goods are
to be maintained. The only conceivable remedy and the one
resorted to by most private concerns is some bye-industry which,
if it will not yield profits, may at least help to pay the skilled
labour during the off-season. In a Cannery in which Government

permits no interests outside tinning fish, it is difficult to provide
a suitable bye-industry.

G3. One of the original objects of starting the Cannery was to
teach apprentices to can fish ; but, apart from giving training to a'
few _students sent by the Travancore and Baroda Governments, no
outsiders were trained possibly because suitable applicants were
not available.” The final batch of students from the Iisheries
Training Institute annually receive their course of training here.

64. One student from Travancore and the other from Baroda
are now employed as experts in the Fisheries departments under
the respective Governments. T am not aware of any canneries
either at Baroda or Travancore. There has been however exchange
of trained hands between the Government Cannery and two or
three private canneries. The recipes adopted at Chaliyam have

also been widely used in the private canneries, vide page 130
:][39131;8?161 No. 10, Anmnual Report of Sir F. A. Nichlt:l:ou for

65. Messrs. W'ilson & Co, purchased ihe small Mahé Caunery
aud,.\wth the aid of the experiments and experience of the
Chaliyam Caunery, developed a commercial concern called the
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Malabar Cannery. Another  Cannery ‘“Nanu Freres’’ wag also
started. The two private canneries started on the model of the
Chaliyam Cannery had not prospered because the problems involved
in .tlae successful prosecution of the industry are complex and
varied.

06. Yes. The Malabar Cannery went into liquidation and a
third Cannery has been developed in its place by a local purchaser.

67. The adult Malabar sardine has harder bones and scales
than the true French sardine  Pilchards.” 1If young sardine,
only a year old, be selected and tinned, the defect, is to a large
extent ovefcome. §till, due to inadequate training of labour and
want of continuous expert supervision, the highest class of sardine
comparable with the I'rench delicacy has not so far been produced.
But this however does not affect the bulk of the trade in canned
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 in the world. The Cannery therefore has produced
goods which can compete with the bulk of imported tins in
quality. Tn cost, bowever, the high price of tin, packing oil and
machinery have to a great extent prevented production at competi-
{ive 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 reduced to that of imported
goods,

. 68. Since the quality of the Chaliyam products has been
approved by experts and compared very favourably with similax
class of articles produced in Europe and America, there should
be no difficulty in popularizing Indian canned fish, provided we
are able fo place them in the market at prices comparatively less
than those quoted for imported tins. The most important item is
cost. If Chaliyam canmed goods-could be offered at competitive
prices they are bound to sell provided the quality is maintained.
Inferior oil or bad handling and the like will destroy the most
firmly established business. In order the State may set an
exdmple, T have suggested the Cannery may be worked with
certain economies. :

My recommendations were briefly that the Cannery should be
_ continued 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 industry are complex ::.nd
varied. "The|Malabar Canneries”’ have been wound up having

[
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lost their market through the use of bad oil. ‘‘Nanu Freres’®
had sustained a heavy loss. If the industry successfully piloted
through its initial stage by Sir F. A. Nicholson is to be established
on commercial lines as a remuneralive enterprise, apparently it is
the duty of the State to lead the way. The Cannery has, therefore,
yet to perform an important part of its work. If the Canmery is to
be continued to test the comnercial possibilities of the concern,
I 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 ;

(2) the Cannery should manufacture 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 amounts to nearly 50 per cent of the
cost of manufacture ;

(4) if possible, a suitable bye-industry should be undertaken
to fill up idle time at the Cannery; and

(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 &
place of research. Many problems connected with canning still
remain to be solved, such as the softening of hard bones and
scales, (letex_'mination of a suitable cheap oil for canning, and the
many questions connected with the technique of canning, storage
of ting in the tropics, deterioration of tinned goods, etc.

69. The figures given below show quantity and value of foreig!;
canned fish imported into Tndia as a whole and into the Madras
Presidency for five years ending 1925-26: —

Tinned or canned fish imported into the Madras

P'."es'itlency.
) CWT. RS.
192122 ‘e -~ e 64 8,063
192223 e . s 308 20,758
1923-24 e . e 656 52,278
192425 . .. . 1,033 72,674
192526 . ves o 4934 65,784
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Tinned or canned fish imported into India.

CWT. RS,
1921-22 -.. 10,998  8,49,980
1922-23 - . ... 30,982 18,97,303
192324 e - .. 24,600 13,31,247
1924-25 . . o 42,762 21,837,022
1925-26 ... 63,303 27,716,216

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 STATIOQN.
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
ghould 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. 8. 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. o

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 demonsirations 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 guapo 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 Fisheries
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
could be improved by the appointment of an expert and
experienced man as its Manager and by shifting the station o
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 reply to questions 71 to 7¢ (d), 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. Its product: are far
superior to those of the bazaar (karuwed). There is still an
indefinitely large programme 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 cance. 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 sardines oun the sand of the
open beach and so dry them in the sun. This had two drawbacks,
viz., large quantities of valuable oils of no manurial value 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 inéxpensive plant could be
devised to separate the oil and fertilizer effectively and profitably.
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-
ments is needed than the fact that in the 647 private oil and
guano factories on the West Coast in 192223 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 600 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 arsenals and
tanneries who have been induced to try the West Coast oil will be
driven back to the foreign markets 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 esfablished on a sound financial basis. The refine-
nent of oil at Tanur consists 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. Smccess 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 considerable
financial benefits on the industry.

73. In curing and preservation of fish there is a great deal to
be done. 'The elimination of the defects, such as pink eye, rusting,
salt excrescence, etc., as well as the adoption of 1mproved methods
of curing and preservation thal are continually being discovered,
such as the use of sedium hypochlorite, refrigeration and the new
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 converting the scrap
(residual fish) into fish meal, a much mere valuable product than
guano. 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 af the Chaliyam®
Coannery and Tanur particularly as well as for other chemical
investigations relating fo fisheries and pisciculture, I have
submitted to QGovernment proposals for the appointment of &
qualified Fisheries Chemist—vide answer to question b supra.

4. (@) A few fish merchants have adopled the improved
methods of cure. As the taste of the public has not correspond-
ingly changed, the average fish-curer has been reluctant to
adopt better methods which are somewhat ‘costly as better
cured fish do not bring him increased profits. State aid was

essential for the introduction of improvements ascertained at Tanur

into the curing industry, As_purveyors of duty-free salt in the

fish-curing yards reforms have been pushed and notable improve-
ment in the cleanliiiess.of the products of these yards in the West
Coast has been effected. The work in the East Coast yards
commenced only three years ago and reforms are even more difficult
here than on the West Coast on account of the extreme poverty
of t.he East Coast curers who are for the most part fisherwomen
—vide answer to question 58, Some additional bounty is necessary

to enable the East Coast curer to acquire i i

¢ Coas quire improved utensils for

ﬁ:fr;lg fish -and this is the first step in t]l.u)e Introduction of
ms.

(¢} The preparation of fish meal is f i
) ] 0 ther step in the
oil and guano industry which was taken ently o
process has not yet been perfected. ey .  The

Con :
factory owner on the West Coast has yet b::gll:;’ig]’;t-no private
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SECTION VIII.—INLAND FISHERIES.

Diwun Buhadur Arogyaswami Mudaliyar stated that it was
possible to increase inland fish-supply and pointed out that, with
the co-operation of the village establishment and a small staff, the
stocking and preservation of fish could be attended to. Ie said
he was for improving inland fisheries not so much for revenue
purposes as for fish-food purposes.

Dr, Natesa Mudaliyar said that inland fisheries were still in
their infunt stage and suggested that there ought to be as miany
farms as possible all over the Presidency wherever water facilities
existed.

Mr, S. T. Moses suggested that one or more permanent training
institutes for fitting the staff for their work with well-equipped
laboratories, etc., and a competent staff should be established.

Mr. J. A. Saldanha urged that the inland fisheries should be
developed largely and that larvicidal fish should be fostered in all
lakes, '

Rao Bahadur Govindan pointed out that the methods adopted
by the department for the introduction of new and rapidly grow-
ing fish should be simple and inexpensive to create confidence iu
the public. He was of opinion that fish farms should be started
only in places with a perennial source of water-supply which
could be utilized for growing fish without having recourse to
expensive methods, such as pumping, etc.

Mr. Othenan reported that the department had not done

anything in the matter of inland fishing on the West Coast even

in rivers which abound with many varieties of fish.

In vepiy to questions 76 to 96, Dr. B. Sundarva Kaj stated as
Jollows :—

75. The remedial measures adopted by {he department consist
of the following : —

(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 construction of fish farms at suitable centres
primarily for the breeding of the chief food-fish in natural ponds
and, where necessary, by hatching appliances for ultimate
distribution in tanks and rivers.

(3) The stocking of tanks and rivers, the fishery rights of
which belong to-Government, with suitable quick-growing species
of food-fish carefully selected from mnatural sources, such as
anicuts, rivers and the like.

o
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{4) lwmportation inte the country of well-known fresh water
food-fish of reputation from other parts of the werld and their
acclimatization with a view ultimately to naturalising them in
the waters of the Presidency.

(5) The conversion 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 aund Malabar
districts.

(6) The framing of rules under the Tisheries Act for the
prevention of destructive methods of capture in public waters,

(7) Experiments in improving 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. Unlike 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 only 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 wells. '

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, only a small part of this is actually
produced. Further, 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 investigate
the propagation of trout on the Nilgiris. Trout have since been
established on the Nilgiri plateau through the medium of a trout
hatchery at Avalanche. He took up investigations on the plains

from 1907. Tour fish farms were established as 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, etc., of different species of exotic and indigenous fresh
water fish and breed large numbers of improved Linds 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, disirict 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 Government 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 boards neccssarily 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 eperations. This doubt is
eliminated in the case of the Chingleput and Nellore district tanks
which were acquired in 1920~21. T give below the rentals realized
for five years from the tanks in these two districts :—

Chingleput and Nellore district tank stocking scheme.

—_— 1922-23. |1928-2¢.| 102¢-25. | 1925-26, [1926-27.| Total.
RS, A RS, Rf. A.| RS A RS RS,
Receipts from fisheries .. | 18,185 5§ | 15,706 {18,046 525,240 4| 18,370 | 93,548

Five years are quite insufficient to judge the efficacy.of stocking.
As the compensation paid to the distriet 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 depariment 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 (1924-25
and 1926-27). There has been an appreciable decrense 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 bound 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 fhe
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, gouramsi, 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
in 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 tgansplant 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 etroplus.—Preliminary experi-
ments in rearing indigenous inland species of carp, labeo, catla
and barbus were not a success. As however the best of these fish
are !)OI}Y and insipid, the acclimatization of estuarine and exotic
species was taken up by Mr. Wilson. A backwater perch in
South India Etroplus suratemnsis was selected as particularly
suitable for introduction into tanks and streams inland. The fact
that it is a nest builder and chooses submerged rocks for attaching
eggs not being known, the earliest experiments to hreed the fish
proved abortive. It was only after the breeding habits of the
fish had been studied and suitable nests were provided in 1917
that the prolific breeding 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 scale, through the medium of
fish fan_ns for stocking tanks and rivers, has mow been finally
accorf:pllshed. That biological investigations. chiefly those
relating to the habits and 1ifé historv of fish, should necessarily
precede suceessful piscicultural practice, or for that matter all
schemes of economic fishery development is here clearly demon-
strafed.

Gourami.—This exotie fish, well known the world over as the
'best_ 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 96 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 gxperiments 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 dnd 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 Febrnary
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, TIn 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 inh 1918-19, led to the experiment in cultivating in
fresh-waler 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 {ranspurt, 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 streams where they were taken, there was no
appreciable mortality. As a result of these experiments, mullet
fry have been extensively employed since 1920 in stocking tanks
and channels in Nellore and Chingleput distriets. 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 to 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 aitached to the
Aguarium, but little had been accomplished owing to want of time,
28 both of us are touring officers with much other work fo do.
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Hilsa.—The Cauvery in the south and the Kistna 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 exist 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, (tovernment 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 L1909, the
question was revived by Sir F. 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 reag the fry in suitable growing
grounds before 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
eges, their subsequent treatment and hatching on a large scale were
all successfully worked out, and accomplished. The equally difficult
rroblems 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 resting and swim aé 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 sheltered 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 wus
and. can only be solved after many experiments and prolonged
research. The Collair lake and the network of Godavari and Kistna

Tivers 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 malk-fish,
megalops, elops aud polynemus in backwaters which, when
thoroughly studied and effectively cultivated, will enrich the
fisheries of rivers, tanks and estuaries.

The conservancy of the Bhavani and Moyar and Hoginkal
Talls, the fish breeding and stocking of ianks and rivers, the
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scientific vontrol of the fisheries including regulation of mesh,
prohibition of dynsmiting 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, Kurncol, Kanigiri and Udayagiri in the
Nellore district, and inland fishermen almost on the point of
extinction have been protected and encouraged to form co-operative
societies by the grant of leases of tanks and rivers on favourable
terms to them. DBesides the many benefits mentioned above which
only a technical department could achieve, the main result is the
undoubted addition fo the food-supply of the interior evidenced
among other things by the rapid increase in rents.

76. The policy of Government 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 render pisciculture successful, much patient research
and experiment are necessary. Notable success has however been
achieved in breeding Etroplus, Gourami, Tench and Hilsa. The
only rivers under 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 Talls 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
considerably increased. An attempt has also been made to
introduce new varieties. Caila—one of the largest fresh-water
carp limited to the waters north of the Kistna—has been success-
fully transported io 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 stocked in the Cauvery. No proof of its bhaving
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
farms. Besides the fry of such fish, large numbers of young
indigenous carp and mullet obtained from rivers' and estuaries
are annually 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 85 of the
Administration Report for 1921-22. Stocking with exotic and
guick-growing indigenous fish is the method employed to improve
the fisheries of tanks.

(¢) & (d) Fresh-water Lakes and Rescrvoirs.—These are 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 impotence of indigenous fishing methods.

79. No. The only available statistics are fish renis derived by
Government and local bedies from public tanks, channels and
rivers. The ayerage rent for the five years ending 1913-14 amounted
to Rs. 1,68,590.

80. No.

81l. Yes. Please see my reply to question 75 above with
reference 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 boards on account
of these tanks is Rs. 21,300.

84. The revenue realized during the past two years is given
below : — ’ °

Bs. A, P

192526 . 33,447 2 6
1926-27 e . .. 26,446.15 8
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85. The expendituwre amounts to Rs. 23,891-11-0 and
Rs. 23,982-2-0 respectively as shown below:—

1925-26. 1926-27.
BS. A, P. RS. A. P,
Compensation . 21,300 0 0 21,300 0 0
Stocking of tanks e 250111 0 2,682 2 0

Total ... 23,891 11 0 23,982 2 ¢

The expenditure is justified judged by the revenue realized which
is due among other causes to an increase in fish-supply. Besides
small experiments in the fish farms, large scale experiments on a
commercial basis have been conducted to demonstrate to the public
the economic possibilities of tank stocking and pond culture. The
fishery of the Vellore Fort Moat is an instance in point. The Tort
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 8 to 4 inches in length. They have grown now to 12 {o
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
next year the fishery is expected to fetch Rs. 1,000. The expendi-
ture incurred on this stocking operation was only Rs. 90 as per
details below :—

RS- A.
Cost of 450 fish at Re. 1 per 100 ... .. 4 8
Cart-hire from Pippera to Tadapalligudem ... 1 0
Railway freight from Tadapalligudem to
Madras and thence to Katpadi .. 61 0
Carriage of consignment from Xatpadi t
Vellore . 20
Pay of attendant for two days - .. 40
Travelling allowance of attendant .. 13 8
Pay of Inspector of Fisheries for one day ... 4 0

Total ... 90 0

h
»

The income on this single consignment is eight times the expendi-
ture and proves what a profitable industry pond culture could De,
if pursued scientifically. A similar demonsiration to the pul?hc
was made in a section of the Chingleput Fort Moat. The fingerling
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Catla here gréw 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., It
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 75.
8G & 86 (¢). Please refer to my answer to guestion 75.

87. But for the fish farms, none of the cultural work done by
the department would have been possible. All the early exper-
ments connected with the selection of suitable fish, their
conditioning and transport and their rate of growth and their best
food have all been determined in the fish farms by observation and
experiment. They are also places where valuable exotic fish, such
as Etroplus, Gourami, Tench and Carp are under culture. Much
of the knowledge we possess regarding these fish have been acquired
in 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 knowledge gained
and the success attained in the breeding and cultivation of different
varjeties-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
rank of an Assistant Biologist.

89. The only piece of fishery legislation is the Indian Fisheries
Act (IV of 1897). In actual working, this has been found defective
in preventing destruction of fry and immature food-fish or other
specles requiring protection. A draft Bill to amend this Act has

%I;e?dy been published, vide Gazette Notification, dated 9th August

90. The fish farms are in charme of Assist P T Aor
Sub-Assistant Inspectors, - g gsistant Inspeclors or

; 91. Yes. _The Aesistant Inspectors who are in charge of fish.
aris were given a course of departmenial training in pisciculture.

92. The Fisheries Training Institute at Calicut and the proposed
one at Mangalore, Madras and Vizagapatam should not only tmin
teachers for fishery schools, but also reeruits for the subordinate
executive posts of the department. The Fisheries Training Insti-
tute 'at Calicut, the orly institution now available, is ill-equipped
and insufficiently ste_xﬂ’ed 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-
nery 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 Iactory 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 2 year.

94 & 95. Ever since the discovery in 1905 that the island of
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 it 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. In the comparative tests
made with indigenous species and the much-vaunted ‘Barbades
millions,”” Indian fish were found to be even superior to the latter.
It was therefore 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-larvee 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 larvee was read by him at the €All-India Malaria
Conferénce.’ 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—

(@) Breeding the fish and distributing them to municipalities,
local bodies and private individuals ;

(5) periodical stocking of mosquito breeding pools in specially
malarious localities with such larvicides;

(¢) conversion of mosquito infested sheets of water into fish-
breeding ponds which also serve the purposes of fry distribution
centres for the stocking of irrigation tanks.

The department is able to 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 mnot 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 larvee-
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
Godavari districts, in the Wynaad taluk of the Malabar district,
the Gudalur taluk of the Nilgiri district, etc.

Th'e third line of attack on malarious waters is perhaps even
more important. Two schemes have already been completed, viz.,
the conversion of Fort Moats at Chingleput and Vellore into fish
farms. In 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-larvee.
As a consequence, malaria was endemic within both the forts, an
extremely serious -condition seeing that a large reformatory for
boys is located within the Chingleput Fort whilst a Police Training
School is located within that of Vellore. The moats have now
9eased to harbqur mosquito-larve and have concurrently become
ideal fish-breeding ponds whence large supplies of fry will become

available for stocking the lgrge number of tanks } e
of Chingleput and Nellore. & r of tanks in the districts

In the course of larvieidal operations, it was found that fish
fraEs,.baSF{et traps and other contrivances were extensively in use
in irrigation channels, paddy fields and 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 riules 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
e 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 Aet 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 niethods must be found for preventing the
wholesale destruction of these fishes.

SECTION IX.—KINDS OF FISH.

Mr. Gopala Menon said that oil sardines weré the most important
fish and mackerel ceme next in importance, and suggested that
the departmuent wovld do well to go into the question of the
disappearance of shoals of the above fishes and investigate what
food induce them {o remain in shallow waters.

Rao Bahadur J. A, Fernandez stated, that the fishermen
experienced considerable difficulties in getting necessary yarn, ete.,
for making drift and seine nets, generally in great demand in the
Tinnevelly district 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.
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Mr. Moses suggested that the binomics of the following fishes
of the East Coast were worth studying : Kuthippu (Lactarius),
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 ; (¢z) Mackerel ; (7i7) Cat-fish ; (¢v) Ribbon
fish j (») Prawns and shark (big variety). ’

SECTIdN X.—PEARL FISOERIES.

Diwan Babadur R. N. Arogyaswami Mudaliyar said that the
frst problem was une 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 because 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 only improve-
ments necessary were—(z) increase 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 b?ds on the West Coast or, if possible, pearl oysters must be
reared if the conditions were suitable on that coast.

In reply to questions 99 to 111, Dr. B. Sundara Raj stat;(l as ’
Follows :—

99. The history of these ancient fisheries is well-known. All
available evidence seems to indicate that, from time immemorial,
the pear] fisheries in the Gulf of Maunar 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 1668 and the Dutch from 1658 to 1796 when the
sovereignty 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 pear] banks 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 no
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. From the beginning of the 19th
century these fisheries have been administered by the British.
Trom 1801 to 1876-77 the fisheries were leased out to two cotton
merchants of Tuticorin, Mr. Cocq and Mr. Barter, who undertook
the entire organization 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. Hence-
forward the Port Officer of Tuticorin was Superintendent of these
fisheries and organized and worked them departmentally. The
anticipations of Government were justified. Against the annual
rent of Rs. 7,666 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. S, Thomas in para-
‘graph 96 of his report on 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 (Pori
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 Glovernment revenue and
of the fishing population of 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
192628, 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 record.

The deparimental 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 (mudalelis), but are independent wage-earning
labourers, to whom advances for boats and equipment are wmade
directly by Government on easy terins., The consumers, the chank
workers of Bengal, have been assigned the monopoly for the
purchase of shells on highly favourable terms, thus cutting cut the
middlemen who fleeced them almost to the point of extinction. The
pearl fisheries have been 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 which previously have
rlways occupied a higher position in the estimation of pearl
merchants. Conditions were never more satisfactory or prosperous
for pearl and chank fisheries than they have been during the last
few years. More economic or efficient methods of work are dificult
to conceive of. Dredging of banks to save expenditure on labour,
apart from the discontentment it will cause to the large body of
divers, is objectionable on technical grounds as it would destroy

the banks. In consequence, it has never been adopted in Ceylon
or India.

The fishing for chanks as well as pearl oysters is by volunteer
labour, paid by the number of shells in the case of chank but in
kind in the case of pearl oysters. Tacilities have to be afforded
to divers free_of cost, such as, towage to and from the fishing
grounds, buoying of beds, provision of camping quarters, etc., to
the mutual advantage of divers and (Government,

With a view to economy and as a means of controlling diving

labour, T have been enquiring for a suitable simple diving dress.
A mask with an oxygen tube for breathing is largely used by
Japanese divers in shallow waters. This is comparatively inexpen-
sive and is well adapted to the warm waters of the tropics. One
trial suit ordered arrived with the glass broken and the mask bas
been returned to the makers for repair. If the experiment
succeeds, a regular body of divers could be trained and entertained
on the permanent establishment of the department.
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There are three motor boats and a motor inspection schooner,
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 accomnodation
to inspecting officers for the periodic inspection, annual or biennial
of pear]l banks and chank beds, for buoying the beds, for fishing
and for other scientific work comnected 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 fully organized as
present conditions permit. The benefits resulting from their
departmental working are increased revenue, 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 fishbries as opposed to.annual
pearl fisheries in the Red Sea, Persian Gulf, Malaya Archipelago,

. Australin and New Zealand, West Indies and elsewhere. This has
not yet been satisfactorily solved ; much less have remedies been
suggested or 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. o

(4) Health of the camp, such as j.vater-supply, sanitation and
medical aid and prevention of epidemics.

101. Practically no research has been dome for want of staff
and facilities, Only in January 1928, G'ox:ernment 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 1926-28 With.i
out exaggeration are unparalleled in the wh'ole history of pemt
fisheries. The highest revenues, the most satisfactory and perfec

=3
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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 reply to question 99,

102. Systematic and intensive research, biological and hydro-
graphieal, 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 Japanese divers may prove invaluable
to the local diver. I expect to go into 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 conduct of pearl fisheries. Iurther experience may enable
the department to econcmise expenditure whenever possible, but I
cannot colceive of any great reduction in the running.charges.
As to the possibilities of leasing the pearl fisheries, there are
ubjections. The proposal was unever approved by (fovernment.
The Ceylon fisheries were leased to a Company early this century
for a few years, but the Company wound up with heavy loss.
The causes that lead fo the success or failure of pearl fisheries are
so nuinerous, so varied and so uncertain that only the Government
are in the best position to control them.

104 & 105. Diving is the approved method. Dredging, apart
fro_m 1_:11e discontent it will cause to the large body of divers, is
objectionable on technical grounds as it will destroy wholesale

young oysters on the banks. In consequence it has never been
adopted in India and Ceylon.

106 & 107. Vide answer to question No. 103. i

- 108 & 109. Recruitment of divers is the labour problem
connected with pearl fishery. Diving, as a profession, is dying
out. The-sons of divers no longer follow the profession of their
fathers as the occupation is despised. There are far less divers
a\_va}lable in South India now than ever before. If the Japanese
diving apparatus succeeds, we can have a regular body of divers
trained under our permanent employ. The diver then could
remain under water much longer than a few seconds and could
sysfemalically 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 to
o’btam_ true Persian Gulf divers in small gangs under men who
can give adeql_late monetary guarantee for the good behaviour of
the men supplied by them both for pear]l and chank fisheries.
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110 & 111. No research has been done by the department, yide
answer to question 101. The causes for the irregular periodicity
of the Indian pear] 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
desiruction 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 farm 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 stocking
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 qualified whole-
time staff. A marine biologist and assistants are indispensable
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, it
is proposed to keep oysters on a larger scale in cages suspended
from a wooden staging outside Krusadai Island. The experiment
is for ascertaining—(I) the exact age and rate of growth of ‘the
oysters ; (2) the period when they breed ; (3) the food that they
take ; (4) the early stages of the oyster; and (5) the congenial
surroundings and favourable conditions under which they will
thrive and attain maturity. Eventually when such a 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 thousands 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 prosperity
of pearl oysters. Accurate observations should 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 been 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 distri-
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 possible, pearl
oyster beds if there be any beyond the 10 fathom line.

Raa"
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SECTION XI.—CHANK FISHERIES,

Diwen Bahadur Arogyaswami Mudaliyar saw no reason why

chank fisheries should not be leased so long as the Government are

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 eatching small chanks.

Mr. J. A. Fernandez stated that the only method to increase
the labour-supply or labour-conditions is to increase 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. In
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. His 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 as bangles, rings, etc., must be got down and
our fisherfolk (women and boys) must be taught to make these
little things and develop this as a cottage industry.

R_ao Bahadur Cruz Fernandez said that the contract gystem was
not likely to be more profitable, in view of the difficulty of getting
contractors with the requisite scientific and expert knowledge. He
w?uld therefore recommend the working of the Pearl and Chank
Tisheries 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
the chank fisheries is the difficulty to get a sufficient number of
divers. In Mr. Govindan’s opinion it is not at all a legitimate
function of the department to lease out fisheries from private
parties. He remarked that though the life-history of the chanks

is well known, nothing has been done by the department to
increase the production.

important problem in
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In reply to questions 112 to 126, Dr. B. Sundara Raj stated, as
follows :—

112. The chank fisheries of Madras exist along the coasts of
the six southern maritime districts on the Iast 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 Carnatic, the Portuguese,
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
Tisheries. In Ramnad, the chank fisheries alone were granted to
the Raja of Ramnad on an annuwal peshkash of Rs. 14,000, After
the establishment of a technical department of fisheries for various
administrative reasons the departinent took on lease the Ramnad
fisheries, for, it was found mnecessary to resume confrol 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 1913-14 for Rs. 60,000. The
Ramnad Fishery, like the Tinnevelly Fisheries, have been worked
departmentally since. On the Coromandel Coast, the chank
fisheries off the districts of Tanjore, South Arcot, Chingleput and
Nellore are leased o contractors—vide also reply to question 99.

113. The more important problems connected with the indusiry
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 (¢)
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 fealure 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, etc., 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 mow in¢urred is the minimum and no
further reduction is either advisable or possible.

117 & 118. The improved methods of catching chanks are by
irawling 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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trawling 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 utilisation 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 & 120. Yes. Leasing of chank fisheries was tried from
1801 to 1876, but proved unsatisfactory,—vide third paragraph of
my reply to question 99, page 73.

121. To work on leased fisheries which are not the property of
Government will be a legitimate function of the department in
cases where it is highly necessary that the control of such fisheries
should. vest with Government.

The lease of the Ramnad chank fisheries from the Raja of
Ramnad closes with June 1928. TFor the progressive improvement
of the chank fishery, a renewal of the lease seems necessary. We
depend entirely on the Ramnad district for divers for working the
Tuticorin pearl and chank fisheries. The independent working of
the Ramnad chank fisheries will cause innumerable difficulties and
friction in the adjustment of wages, with the fixing of prices and,
worse than all, it will facilitate the illicit removal of Government
shells. Furiher, 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 beds. In such a contingency, the interests
of Government are likely to clash with those of the Raja besides
giving opportunities for the Raja’s men to pilfer pearl oysters.

122. No. The Raja could not work the fisheries as advan-
tageously as by leasing them to a technical department of fisheries.
A comparison of his revenue before and since the lease will show

fclus. His chank fisheries are not taken on lease against his own
interest.

123 & 124. Vide answers to’ questions 108 and 109.
125, No.

126. Yes. We have no knowledge of the age of the chank nor
a correct idea as to its vertical distribution and migration, nor
even whether intensive fishing had led to the depletion of the
fishery. The three years’ rest in the case of chank beds off Tinne-
velly and Ramnad, owing to the occurrence of pear] fisheries during
the chank fishing season, has shown an unusual abundance of
large chanks on the beds. It seems, therefore, clear that the beds
ate being fishied to their maximum capacity, if not more. Research
on the life-history, food, growth, etc., of the chank hag 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 flora of the chank 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 1o sizes and seasons, up to ten fathoms by divers, and beyond
by dredging, will Le made. )

(¢) The migration of chanks, young and old, will be ascer-
tained.

(/) Piscicultural experiments with chank eggs involving the
artificial cultivation of the chank and the study of its early stages
will also be undertaken.

SECTION XIL—RESEARCH AND AQUARIUM.

Rusearc.

Diwan Bahadur R. N. Arogyaswami Mudaliyar stated that, at
present, there is no research establishment. He was of opinion thai
there should be at least two men to begin with. He would ask for
a Ilesearch 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
etablishment of the department and a means of training interested
persons among the public who would like to take up special
branches of the fishery industry, like fish-curing, fish oil, etc., for
purposes of trade. 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.

In the matier 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 #ill 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 no investigalion appeared to have
been made to ascertain the causes for the auppearance of sardine
and mackerel at staled seasons.

Dr. C. Natesa Mudaiiyar would like very much o have an
expert to 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 opinion, this knowledge alone mattered much for the fisherfolk
as that would enable them to be equipped with the necessary kinds
required for different catches at different seasons. He stated that
the fisherfolk would further be benefited if, as a result of researches,
a cheap method of preserving raw fish in large quantities at times
of large catches was found, in place of the cold storage sysiem,

Rao Bahadur Govindan 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. He thought that the investigation of mnarine fishes was a
matter that ought to be taken up by the Imperial Government
because fishes under observation do not femain in the waters of
tie Madras Presidency and the resulls of such investigations were
for the benefits of the whole of India. As regards research on
inland fisheries he stated that the most important item ought
to be the popularisation of fish rearing in private waters as is
done in Bengal. TUnless the department adopted simpler methods
in pisciculture, he stated, it would not be possible to expect the
public to take it up as a business. He furiher said that Techno-
logical Research was more important than Biological Research.

Mr. Ramaswami Nayudu explained the research Le wus doing
at Calicut in connection with sardines.

Aquanruoa,

Diwan Haludur Arogyaswami Mudaliyar staled that there

should be an Aquarium if not in Vizagapatamn, at least in Rames-
waraim,

Mr. S. T. Moses wanted an Aquarium to be established at
Rameswaram and another at Vizagapatam,

Mr. Govindan advocated ihe opening of i at
Cochin, Tuticorin or Manda 1 ; small quaria &

: pam and at Vizao oy h
for the students of the University., gapatam for researc

f0ll£;';'z)_ly to questions 127 to 170, Dr. B. Sundura Raj stated as
127, The Personal Assistant
Assistants and one or two Ins

capable of doing research wo
i
5.

» Dr. D. 'W. Devanesan, Research
pectors who are Zoology graduates are
rk at present—vide answer io question
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128 & 129. Visheries research may be classified inte—(1)
Technological and (2) Biological, hydrographical and other
scientific research. 1 have alluded {o the technological research
done at Tanur and Chaliyam Cannery and to fishing experiments
under the trawler and improved methods of fishing. I‘or biological
and scientific research, please see Chapter IIl, Techmical and
Scientitic investigation in the pamphlel entitled ‘‘Aims and
achievements of the Madras Department of IFisheries.”” Some
recent items of research are the following : —

Studies on the development of edible oysters were under-
taken ut the Laboratory attached to the Aquarium and subsequently
at Emnur and Pulicat. The experiments have revealed the
percentage of sulinity most favoured by oysters. The research has
enabled us to correct certain erroneous ideas that had been
entertained in’the past regarding the optimum salinity required
by the edible oysier; while the oyster in Lngland tattens and
breeds when there is a rise in salinity, the Indian oyster seems fo
fiourish only in low salinities. The freshes in rivers far from
damaging them, as was supposed before on ihe analogy of the
Kuropean oyster, provide the most favourable conditions for
spawning and development of the Indian oyster. The research has
+iso 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 Dbackwaters if statistics of salinity are maintained
in the oyster farm. The two Research Assistants attached to the
Calicui, Research Station were engaged on systematic research on
sardine and mackerel. A preliminary report has been issued on
the oil sardine and another on mackerel 1s under preparation.

130. Yes.

131. The investigalion was undertaken with successful resulls
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 opporiunity
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, ete., of the scoves of other marine food-fish remain
untouched. Before any atlempt at systematic research on marine
fisheries can be successfully undertaken, considerable knowledge



of the food and conditions of life of the fishes must be acquired.
Tor 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-waler fishes.
The habits, spawning seasons and early stages of about a dozen
bave been worked c¢ut by Dr. Willy, Professor Narayuna Rao,
Mr, Panikkar and myself, independent of the department’s investi-
gations. I have notled on the bregding habits of an important
fresh-water cat-fish and bhilsa which remain to Dbe published.
Beyond this, little or nothing is known regarding the najority
of fresh-water food-fish and investigation regarding them is an
immediate necessity for the development of our inlund fisheries.
Gourami, Teuch, European carp, indigenous labeos and barbels
(including mahseer) and fresh-water mullets are the species that
concern us immediately in our stocking and breeding and should
be taken up first for study.

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 two years (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 continuing these studies. The backwater species that

are economically the most important and demand immediate
attention are—

(1) Mullets (Mugil spp) several species.

(%) Cock up '(Bengali begti: Lates calcarifer) growing up to
3 feet and more in length. It is ome of the largest eastern sea
perches which frequents backwaters, agreeing therefore in habits

With_ its Kuropean relalive the Bass (Labrax lupus) largely
cultivated in Italy and France.

: (3) The Indian salmon (Polynemus tetradactylus and P. sp.)
g:ﬂ) filro:; I;cloe.a big size, say, even 6 feet: a very highly esteemed
(4) The milk fish (Chanos chanos) and the allied Species
Elops indicus and Meyalops cyprionoides, nll of which attain a
large size are esteemed food-fish. The first of these has been
%it&a;s;::(}y M?:ulltwg:ef for &:elﬂ;ul}'jes in Java and the third in the
_ alay States and all the thr ! i
suitable for cultural treatment. res would appear to be highly
(8) Sea breams (Chrysophyrys berda and €., datnia).
(6) The Indian *Whiting * (Sillago).
(7) Scatophagus argus.—This is a

oood : . 1
backwaters, It tastes very like pomfrets. good fish frequenting
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(8) Soles (Cynoglossus sp. and the Plaice-like Pseudorhombus

arsius and Pscttodes erumet) ; these are esteemed as great delica-
cies and the last is a shoaling fish of great economic importance
in estuaries.

132. There is at present no adequate equipment or qualified
staff for prosecution of systematic research. The available appara-
tus and luboratoriaz were utilized to the best advinlage for
conducting the researches so far done. Till recently, the West
Hill Research Station was the only laboratory and 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 been 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 Krusadal Station has been equipped with a few wall cases
and apparaius for the proposed research on pearl and 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 continuously 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 lines 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 last 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 Annual
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

a3
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migration and occasional widespread mortality. These investiga-
tions were resumed in 1921-22. The information gathered relates
ouly to seasons 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 series of years before anything like sound inferences could be
drawn. Certain lines of investigations on mackerel have been
carried on till now and the results are awaiting publication.
Though substantial progress has been made as in the case of sardine
the bulk of the work still remains to be done in locating breeding
grounds, collecting and studying eggs in early stages and in
tracing the shoals where they live in the inshore waters,

139. Besides sardine and mackerel there are many kinds of
food-fishes which yield valuable fisheries; practically nothing is
known regardfng them. Even the species have mot been deter-
mined. The department will have to take these up according to
their relative importance as time and opportunity offers. The
fisheries mentioned below also require investigation : —

Shell fish fisheries—(1) Pearl oyster.—The essential problem
of ihe irregular periodicity of Indian pearl fisheries as opposed to
the annual pearl fishery in the Red Sea, Persian Gulf and else-
where has not yet been solved. Much less have remedies been
suggested or tried. The Government this vear sanctioned some
preliminary research on pearl oyster at Krusadai Island, Prelimi-
nary experiments in keeping stock oysters alive in wire cages
have been successful. Young pearl oysters have also been found
in the shallow waters around the island. Both augur well for the
future success of work at the station for the pearl oysters.

The Krusadai Station will carry out studies in the habits, food,
environment, spawning and early stages of pearl oyster and do
cultural work. Concurrently with experiments on live oysters and
their culture, I proposed to Government that the trawler should
investigate (_ieeper banks with dredges to locate, if possible, pearl
eyster beds il there be any beyond the 10-fathom line. Divine as
practised is limited to 10 or 11 fathoms but the pearl oyster need
not necessarily be confined to that depth. Tt is quite possible that
their range extends to greater depths and that only in exceptional
years of abundance, their spat spread to banks within 10 fathoms.
If so, the irregular periodicity of pearl fisheries coyld be explained
by the fact that the mother-beds lie in depths beyond 10 fathoms

which have never been reached by the local diver. The Govern-
ment sanctioned the scheme in March 1928,

The dredging operations are in progress.
to continue the work next year also as the a
large and unexpected
work,

It may be necessary

. A rea to bhe covered is
difficulties have 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 fo be investigated at Krusadai
Island.

() 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 amount of prelimirary 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 parily to adverse weather
conditions. The eggs, early stages and conditions of salinity for
breeding have been investigated by my Personal Assistant.
Thorough 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 Sonapur in the Ganjam district has been pending with
Government for the last two years.” There are numerous other
molluses of food 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
poor classes everywhere. Studies of these will be taken up as time
and opportunity offers.

Cuttle fish and squids.—TFair numbers are caught and sold
in the market everywhere. Extensive fisheries for these exist in
Palk Bay and the Gulf of Mannar, Nothing is yet known
regarding them.

Prawn 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 parily
studied. It is worth some lakhs of rupees and lasts for a cou.ple
of months during South-West monsoon, These fisheries are subject
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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, the
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 be 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-
valion for the market. The other commercially important crabs
are Nepturmus, Charybdis and Thalamite. These in turn ‘will
require atiention.

Turtle fisheries.—The sea turtles are abundant, at certain
seasons in the Laccadives 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
hawksbill, which yields the highly priced fortoise-shell, is netted
occasionally. Unlike the Singhalese fishermen of Ceylon, the turtle
fishermen of Pamban resort to the destructive method of killing
the hawksbill outright for the sake of its shell. The flesh is
poisonous and is consequently never used. The leathery turtle
ig also found on these islands and is captured almost exclusively
for ifs 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 {o answer to questions 2, 3 and 4.

: 144 & 145. The essential problem in the development of deep
gea fishing is the determination of the type of net or other method
suited to Indidn conditions, We are yet to fest the suitability of
setne net, 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 been known to go beyond the
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100-fathom line fishing with tbe small-sized drift nets and hooks.
The question whether we should exceed the 100-fathom line will
ouly 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-
iaken 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, 8 and 4.
150 & 151. Vide answer to questions 27 and 28.
152. Vide answer to question 149.

153. (@) Please see reply to question 149,
(0) She has just completed eight weeks of dredging with
a view to discover pearl oysters within a depth beyond ten fathoms.
The work 1s incomplete and is expected to be continued next year.

{(¢) The trawler has not so far done any research work
connected with chank fisheries. This will be done when the
research on chanks proposed at Krusadai is conducted.

154. Vide research programme referred to in answer to
guestion 147, PR

. 155. The wrgency of the line of research depends on the
lmportance of the fisheries concerned. The most urgent lines are
perhaps exploration of deep sea fishing grounds and sardine,
mackerel and pearl fishery research. Il must, however, be clearly
understood that no specific research is feasible exclusively by
itself ; a great 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 sardine, mackerel or any other
fishery research.

A—pssiarcH on INLAND FISHERIES.

156. Vide answer {0 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 removed from the sea and the
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reach of fresh sea-fish. The most important fresh ?ood-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
Inspectors in charge of the farms, there is no one at present in
the inland section engaged in research work.

159. T 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—TECHNOLOGICAL 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 Iisheries Department in Japan and
Ireland and more recently in Canada, South Africa and Australia.
In all countries biological research is of supreme importance aud
devolves almost entirely on a State Department of Fisheries.

161, There has been a concentration on administrative and
revenue 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 keeping
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, etc., will be necessary when larger
catches further afield are contemplated. 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 Tellicherry
an.d Calicut, there are such boats which are called Kolodams, but
being only canoces they are not very serviceable. The captured
fish are now thrown at the bottom of the boat without any attempt
to shelter it from the sun or keep it from taint. Beheading, gutting
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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 quantity 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.

(b) 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).
() Deodorisation (Removal of odour).

(6) Discolorisation (Removal of colour).

The complete refinement of fish-oil has not yet been accomplished.

The skimmed sardine oil has béen sold as a substitute for cod-
liver oil, but an analysis made by Professor Drummond and
Protessor 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. Turther report on the oil from Professor Hjort
is expected.

(¢) The chief problem engaging the attention of the
station with regavd to the manufacture of fish meal is the unduly
high percentage of fat in the meal. I'ish meal from podémeen has
a low oil content, viz,, 4 per cent, and was sold at 4 annas a pound ;
but sardine fish meal 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 season
has necessarily handicapped experiments and research.

(d) Good fish-guano has been manufactured and the
process has been taught to manufacturers on 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, (2) ‘‘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 sall 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 tor
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 cooking
to an absolute minimum, the defect was found not to appear for a
considerable time. Another remarkable preservative, sodium
hypochlorite which is absolutely innocuous and turns into commeon
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 varlety of ways has been proved and canned goods of
good quality has been piaced 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 1919-2u which was the oldest stock available and of subsequent
years up to 1923-24 was scrutinized and tested. The oldest stock
were found to stand all the known tests. The contents hud a good
taste except a faint smell of tin. This showed that the Chahyam
tins stored under tropical conditions can remain sound for at least
five years. Select tins were examined chemically for dissolved tim
by the Chemical Examiner to Government and his 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
sate and harmless trace. In the history of the trade, no thoroughly
authenticated case of tin poisoming resulting from canned foods is
ava..ila,ble. This is bécause the dissolved tin has been shown by
various investigators to be so firmly absorbed in an insoluble form
in the solid parts of the food as not to act poisonously. It is known
that the mirimum quantity of dissolved tin that may prove harmn-
ful is two grains to the pound, i.e., 0-036 per cent which is 75 per
cent above the quantity (0-02 per cent) found in our oldest stock
of tins. The process of detinning in tin fish was found to be 14-7
times as rapid in India (tropics) as in America (temperate zone).
Judging from the rate of solution of tin in India, canned sardines
would appear to be safe up to & 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.

. (2) The problem of preventing rust in tins stored at
a mimmum of cost has been solved. )
. (3) An important defect in Malabar sardine, viz., hard
bones, has been traced to the age of the fish ; if. young fish are
canned, the defect will be greatly reduced.
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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 Commiitee 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, electrolytic
sodium hypochlorite, which is abselutely 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. If all that is expected of this
chemical is rtealized, 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. TFurther 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—AQuaRiUuM,

167. Yes. Properly equipped aquaria are abgolutely es‘sentittfl
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, etc., of the animal tiol_lcerned, 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 onlv a few out of nearly
100 biolowical stations in Turope, have public aquaria qttacheq fo
them. This is because no study of living animals 1s possible
without a properly equipped aquarium.
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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 advantagecusly enlarged
and the research side of the aquarium should be developed. The
laboratory should be enlarged and fully equipped.

170. Yes, Tor the present, one at Rameswaram and another
at Vizagapatam should be established.

————

SECTION XIIT.—TRANSPORT.

Mr. J. L. P. Roche Victoria stated that the paths leading to
most of the fishing villages on the East Coast were mostly sandy
on which even bullock carts were unable to pass. IHe 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. He further suggested that Govern-
ment should lay a good road from the Tuticorin Municipal limits
to tl_fle 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. S. 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 bodies 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 Irish
Congested District Board in their efforts to fmprove the fishing
industry. In 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 td® the
railway station for export. He wanted that this difficultv and the
objection of the customs authorities to ship the produce direct from
the factory should be removed,



185

In reply to quesfrons 111 § 172, Dr. B. Sundara Raj stated as
fallows :—

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 markeis except at a few important railway
stations.

The development of motor bus traffic has, to a large extent,
removed one of the difficuities.

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 produgts 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
smount 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. He 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 Tisheries 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 ithe work of the Fisheries Department is to be expanded,
he would not object to co-operation and education being transferred
to the Minisler 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,
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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 liisheries Department to supervise these societies.

Mr. J. L. P. Roche Victoria was of opinion that, in all the
Coastal districts, distriet officers should be 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 sfarted 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. He 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
fishermen community’ and that it should be controlled by the
TFisheries Department.

He wanted that the system of opening separate schools for the

fésher-boys un the West Coast should be extended to the Kast
oast.

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. He was of opinion

that the special department would care more for the fishermen
than the Education Department.

Rao Bahadur J. A, Fernandez suggested that there should be
a fishery officer of the grade of Inspector of TFisheries to supervise
and promote thrift and co-operation and education among the
fishermen. He was of opinion that the modified system of educa-

ti9n fqr fisher-children shonld be directed and controlled by the
Fisheries Department.

Rev. A. T. Coldman stated that fisher-children should have
some education up to a point, but that he did not think higher
educk}tmn was necessary. He said that Fisheries Schools were
meeting a real need. He thought that a department like the
Fisheries was the best one to look after the economic welfare of the
ﬁsher_men and that it should undertake work of this sort or should
contribute towards the welfare-work that he was carrying out.
He suggested that the Fisheries Department should run a eo-ope-

rative _soniety for improving the economie condition of the fishermen
at Calicut,
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Mr. S. T. Moses stated that a modified system of education as
devised by the I'isheries Department and recently perfected by the
present Director for fisher-children was required and that it should
be directed and controlled by the Iisheries Department. He was
of opinion that the fishery industry lLad 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 instityte to do this work was
necessary and that it might be combined with advantage with the
existing Teachers Training Institute af Calicut,

Mr. Soma Marakala wanted that, in order that the department
might win the love and confidence of the fisher-folk, it must make
it & policy to recruit its servants, teachers and officers, as much
as possible, from the fisher-folk only.

Mr. M. P. Krishnan wanted more 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 purchuse and disposal of fish and its products. He
thought a modified system of education was required for the
fishermen community and-.suggested that vocational education
should be given prominence.

Mr. . Suryanarayana Rao stated that, if co-operative societies
were lo be really helpful to fishermen, the Governmnent should
come forward to advance loans to socielies on easy terms. He
suggested the grant of further loans on the same lines as they did
to the two societies (at Blangad and Palapatti) for the clearance
of prior debts of members, for maintenance during the non-fishing
season and for the purchase of nets and boats.

He wanted that the policy of the department should be to raise
as many Lower Elementary Schools as possible inte Higher Ele-
mentary Schools where more about fisheries could be taught as
vocational education and practical work also could be done by
the pupils. He wanted that the department should not grudge to
appoint more teachers, even one for each class, without proceeding
on the basis of one teacher for forty boys. He urged the need
for creating a socio-economic section in the Fisheries Department.

Mr. J. A. Saldanha wanted that the schools should be under

the Fisheries Department. He stated that as long as India was
caste-ridden, education of the fishermen, as a easte, was essential.

He was of opinion that the schools should be along the coast and

not in the interior and that the boys should be trained from the
very beginning in fishing.

Rao Bahadur Govindan stated that people should have more
training in the management of credit societies, before undertaking
non-credit work, He suggested that the statutory control of these
societies should be in the hands of the Co-operative Department
and they should be held responsible for the proper working of
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these societies while the fishery officers, such of them as take g
special interest in the welfare of the fisher-folk, might be appointed
as honorary visitors of these societies. He considered it to be a
great mistuke 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 East 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
it would be necessary to urge on the Labour Department to take
up the work. So far as the elementary education was concerned,
Mr. Govindan said there was no need for any modifications in the
ordinary subjects except in Manual training and Object lessons.
It was desirable to introduce such subjects as would enable them
to make use of the knowledge in their profession. He suggested
the desirability of transferring the management of the schools to
the Education Department. He wanted that schools for elemen-
tary education should be opened in the fishing villages of the East
Coast without the least delay.

As a separate fisheries training school was out of the question
for want of properly qualified teachers to train the pupil teachers
in Fisheries knowledge, Mr. (Govindan stated that it was necessary
to put the selected pupils drawn from the fishermen communities
in the ordinary normal training schools and after they passed out,
place them under the officers of the Fisheries Department so that

they might see and understand the various branches of work carried
on by the department.

Mr. Annayya stated that a modified system of education intro-

(']ucu'lg industrial education suited o their profession would be,
in his opinion, more useful.

Mr. M. Girieppa stated that there were 6 non-credit and 57
credit fis.hermen societies. He said that, owing to lack of intensive
supervision, t.].ll_é non-credit thrift societies are in a bad condition.
H'e was of opinion that there should be an agency to see that every
pie of the savings of the fishermen was snaiched away from them
during summer and that the agencies or rather the societies should
stock rice and other things nnd sell them cheap during winter
especlally. He therefore recommended (rovernment societies
instead of union 'societies. He suggested the reduction of interest
on loans t(.) socleties from 71 to 61 per cent, ITe was not in favour
of any society of the type of rural societies and strongly deprecated
any 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
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ohe or two societies, the Fisheries Department did take imterest
und the societies did improve, He was therefore Lopeful that the
T'isheries Department could improve these societies.

He felt that there was considerable difference belween ieaching
at home by parents and teaching at schools. Ho considered the
fisheries bias to be of primary importance to fishermen, He wanted
that teachers should be trained and afier that, they should go and
disseminate their kuowledge in the fisher villages. If these
leuckers 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 caiches. e stated that 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 Fisheries 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 fishermen co-operative societies 1o lack ol intense and efficient
supervision. Ie strongly recommended that a large number of
local supervising unions should be organized among the fishermen
societies. He advocated the appointment of a separate officer for
the socio-economic work, as the present system of Tisheries
Inspectors supervising the work of the fish-curing yards and
co-operalive societies had not been found satisfactory. He said
that he was convinced that the credit type of society was the best
for 1he vast majority of the fishing population. He wanted that
the activities of the Fisheries and Co-operative Departments with
reference to fishermen socielies should be more clearly defined.
He suggested that the annusl audit might remain with the
Co-operative officials but that the organization and supervision
might be dome by the socio-economic officials of the _F]shel'les
Department, working chiefly through the non-officials, paid as wel];
as honorary. He advocated the grant of loans to producers
societies of fishermen by Government; but, if the Government
had any apprehensions that the risks would be too greutl, he
suggested that the local unions might be organized not merely as

oy
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supervising unions, but also as whut was known 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 results
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 urban areas occupied by
fishermen should be handed over to the Fisheries Department.

Mr. Karunakara Menon said that he could, with the help of
Inspectors, afford the necessary time to supervise the societies in
addition to his present duties. He said he would disaffiliate fisher-
men co-operative societies from local unions altogether, and have
them audited by the Co-operative Department as usual, but arrange
for all other supervision and control by the Ifisheries Department.
The ordinary fisherman is distinctly conservative and there is some
difficulty in persuading him to adopt new methods and therefore
he stated that, if the fisheries schools were under the I'isheries
Department, their influence over the boys was likely to help them
in persuading these boys as they grew older to try new methods.

Rao Bahadur Cruz Fernandez stated that the Fisheries Depart-
ment had hitherto continued its activities to the West Coast alone
and had been successful in establishing a good number of societies
with the help of the Co-operative Department in spite of the
conservatisin and suspicion of the fisher-folk. He complained that
the East Coast had been 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
Fast and West Coasts. He was of opinion that the education of
fisher-children should be directed and controlled by the Educution
Department. He made the following recommendations : —

(1) Practical training should be given in net-making.
(2) Fishermen should be employed as teachers.

(8) Each school may be provided with a fishing boat aud
gear for practical training.

In reply to questions 173 10 195, Dr. B. Sundara Raj stated as

follows :—

A—Co0-0PERATION.

.. 173. Co-operation.—Probably there is no community or class
in India which needs more but 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 wo
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 fo 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 the
fishermen, in the course of a very few years, have to surrender
their boats and mnets 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 loams, the fishermen co-operative
societies have found it impossible to raise loans from the District
and Urbam Banks for the formation of their inilial working
capital. Until as recently as 1926, 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 cendition, has served as a deterrent
“to their combining into co-operative organizations. Further, as
the fishermen 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
mainfain ~ 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 be got only at very
inconvenient hours. The inspecting officers have to wait indefinitely
for fishermen who have gone to sea fo 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. T'urther, 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 hove neither the inclination nor facilities for working
the fishermen societies. Very little progress was therefore made
in co-operative work among fishermen till about the year 1914,
when the officers of the Fisheries Department at the instance of,
and in collaboration with, the Co-operative Department began
actively to interest themselves in the work.

There has been a steady increase in the mumber of special
societies for fishermen since then. At the end of June 1927, the
number of such societies totalled 80 for the Presidency. The work
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.
For the reasons stated, the regular co-operative supervising and
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
impression on the work that had to be done. From 1917, however,
when the Fisheries 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 collection of arrears ; and things began to improve.
From 1919 with the opening of fishery elementary schools, the
staff of these achools also helped in forming and supervising fisher-
men co-operative societies. When in 1924, the rest of the yards in
the Presidency came under the control of the department, the
agency for carrying out such work was greatly strengthened, with
strikingly beneficial results on the 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 turn bad. These officers also know the catches made in the
neighbourhood as they have been assigned the duty of collecting
statistics of landing even beyond the limits of their village. In
1_924—25,_ in consultation with the Assistant Registrar of Co-opera-
tive Societies, South Kanara, a system of group examiners was
tried and 13 societies were brought under it. The group examiners
were found not to have sufficient influence to improve the condition
of the societles, The co-operative society in the Ponnani taluk
appealed to District Co-operative Bank for the organization of a
union for fh'e better supervision of fishermen co-operative societies.
The idea did not appeal to the bank as the supervision funds
:]‘:He%?d 'from ﬁShel‘mf_en co-operative societies would not enable

e District Co-operative Bank or a local union to pay for a
Supervisor. It was conceded that fishermen societies canmot be
improved, unless there is more intensive supervision than that
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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 T'isheries Department. The findings of the Committee on
Co-operation in Madras this year arve also to the effect, that the
Fisheries Department should be responsible 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 Iisheries Department, is in a position to
undertake their supervision, In recognition of the fact that
Fishery officers are in the best position to supervise co-operative
work among fishermen, the Inspectors of TFisheries 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}, 35, 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 been rescued from =2 state of
collapse, and put on a satisfactory footing, by the exertions of the
Tishery officers. Some societies continue to exist solely owing to
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 be 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 from their more immediate duties. .

Apart from the work of supervision and the staff for it, efforis
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 2 set of fishing equipment, on the condition
that the working of these societies is closely supervised by the
Fisheries Department. This has helped to remove another out-
slanding 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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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 I' isheries 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 Commitiee on Co-operation or a staff of
special Inspectors allotted to these societies should be made to work
under the Fisheriés Department ; (2) the second difficulty is the
need for funds. Cvedit societies do not seem to help the fishermen
from experience so far gathered. The only method is for Govern-
ment to advance special 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,

175. Considerable henefit has acerued. Vide answer to ques-
tion 173.

176. Vide answer to question 174,

177..(a) & (b) & 178. In 1923-24, {wo joint purchase and sale
socielies of fish-curers and one wholesale saciely at Mangalore for
fish-0il and guano were organized. The societies for the joint
purchase and sale of fish have not been working satisfactorily.
But last year, one of those societies, 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. Two
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 to constant
supervision exercised by the officers of the Fisheries Department.

179. T consider that societies of these two types are the hest
for fishermen and more societies should he formed.

180. Yes. Advances, bounties 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,
financial assistance is given to fisheries. To cite a few examples—

In 1889, in Norway to assist fishermen to purchase boats
and gear a loan fund was formed, Government contributing
Kr. 2,00,000 which was subsequenily increased to Kr. 39,50,000
fabout Rs. 29,62,500). In 1919, a Government Fisheries 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 Rs. 37,50,000) with a reserve fund of Kr, 7,50,000
(about Rs. 5,62,500), ‘
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In Denmark, finanecial assistance to Pishermen is given in
two ways—(1) as direct loans amounting to Kr. 3,00,000 (about
Rs. 2,25,000) and (2) as loans through the agency of co-operative
associations amounting 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 distribytion 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 §1,59,8206 which is equal to about Rs. 4,39,384.

181. Yes. Though a few societies have also Leen, at suitable
centres, organized on ihe Bast Coast for taking on lease fresh-waler
fisheries hitherto auctioned to highest bidders, usually middlemen
work these fisheries through fishermen on scanty wages and pocket
the profils.

182. Yes. The whole of the socio-economic activities on the
Tast Coast ndw under the control of the Labour Department may
be transferred 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—Xuucarion.

184. At the inceplion of the department, ils fizst and chief
object of investigation and effort was nalurally 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 essential consideration in the present condition of India was the
producer. Not merely does the development ultimately rest with
Lhim under the peculiar caste system prevalent in India, but bhis
-welfare is just as important as that of the consumer. Ii 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, intelligence, independence and wealth.
In the words of Sir F. A. Nicholson *‘The fisher-folk on both the
coasls are in general at a very low stage of intellectual, social and
economic development ; their calling is 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 1o be almost serfs ; sic zos non vobis lanificalis oves and like the
“silly sheep’ they cannot stir on their own behalf ; they are among
the most utterly ignorani classes of the Presidency having in

-
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general neither schools nor teachers, while their ubsence day and
night at sea pluces them lurgely out pf touch with the rest of the
pupulutiuu with current ideas improvuleu_t, purtly because of their
poverty and hopelessyess, partly by hereditary custom based on the
fact thut 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 1gnorunce ; partly
again, from hereditary custom which refuses to allow a son 1o despise
or depart from even the weakness aund vicious habits of his father,
partly from the absence of recreations and outside ratlional or
civilized inlerests or pleasures ; as the Assistunt Direclor says the
{oddy shop is often ‘the nearest sign of civilized life’ aund, in
fact, it is too often at or near ihe 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 vffice and
savings bauk, with its long-standing communal life and otten its
ancient co-operalive 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 hamlels mostly
consist of a set of dirty huts, set in foul surroundings, inhubited
by an ignorant set of people, without internul or exiernal 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 eilher within or without their own community io 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
1’1'e'sidency and a new system and agency for education, specially
3esngued to meet their needs und condition, had to bLe arravged

& noro.

The first efforts of the department were necessarily of an infor-
mal and unsystematic characler. TFrom 1910, one of the Assistanls
of the IHonorary Director of Lisheries who was himself a member
of the fishing community, began the work of impressing on ihe
members of the community, by informal talks—and private conver-
sutluns_, the necessity and benefits of co-operative action, nbstention
from liquor, etc. He found the germ of co-operation in a society in
Mangalore and lelped to develop it. An indigenous temperance
society at Malpe in the South Kanara district formed the slarting
point for femperance work in that district. A special fisheries
school was alse started in 1913 at Tanur. Gradually the numbe?
of co-operative societies, schools and temperance sovieties started
under the auspices of the department increased. But the work
was still carried on in a small and unmethodie manner.
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Between 17T and 1919, Sir . A, Nichobon submiifed to
Government compiehensive schemes lo establish special fishermen
schools at every impoifunt fishing cenire, to start co-uperative
socicties and conduct propaganda wgainst habits of intemperance,
of extravagunce and prejudices that have stood in the woy of the
progress of the community,

The proposuls were thut Government permit this department
to organize the development of the fisher-tolk as a primary duty
of a special department—

(I} by the stimulution of vo-operative sovietics on the Lusis
found most advisable ;

() by uwtiliming such svcieties when necessury, as chanvels for
Government loans ; and -

(*1) by h.mnng caclt year suceessive series of educaled youny
men Lo live among the p(.uph, in their villages, in order to be the
right hands of the department, (a) in orgunizing co-vperalive,
economic and sueial societies ; (0) in inculcating ihrift, {emper-
ance, self-help, in serving as advisers and arbiters in cases of
difliculty ; (¢} 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 loans ; and (¢} in estublishing and teaching schools
specially suited by hours and subjects to the fisher-children.

All fisher-boys ubove a certain tender age work on the boats or
ure in sttendance on the men on the beach, ele. ; if the boats go
to sea in the early mmmnlr, the buys will not be home till the
atternoon, or if only in attendance on the beach, the boys will
bave 1o be there in the afternoon. If the boats aie out all night,
the boxs coming back from the sen, will be too tired for the
morning school und the others will be in attendance on the bLeach
in the afternoon. Ilence most unusual and irregular hours will
have 10 he adopted in the schools which the fisher-children atlend.
The hours will vary according to the {ime of the month (bright
or durk fortnight) or according to the season, the class of fish
available, etc.

The course of studies in fishery schools should alse be of a
special kind in some respects and should be closely connected with
the industry, for they will have no hackground of realify for ihe
children unless they have special nppll(atwn to the condition and
circumstances of their lives, their parents and their immediuale
work., The object should-be 1o make them better fishermen, more
intetlizent, more adupiive, capable of understunding and applying
better methods of fishing and handling fish and better uble to keep
10 themselves the major pmtum of the profits from the fish industry
which now go to outsiders, As they live in foul and loathsome
hmmmuhntm and deal in putrese ible matier, they should possess
special an\lmirre of hygiene and sanitation, Thrift and elemen-
tary social science nhould be taught, because of all clusses they ave
the most unthrifty and lut(,mpemte
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As u first slep towards the starling of special schools for fisher-
men on a lurge scale, the Government sunctioned in 1919 the.
opening of a Training institute at Calicut for the training of special
school masters.  Simultuneously the sturting of four duy and four
night schools were also sanctioned.

In addition to the curriculum followed in ordinary training
schools, the pupil-teachers receive at the Iisheries Training
Institute special technical instruction in fisheries and fishery science
in all its branches comprising a history of the industry, a general
account of the fish sud fisheries of the world ; some account of the
little we yet know of South Indian food-fish, their habits, life-
history, food, abundunce, economic importance, ete., oceanography
of the oceans generally and of the Arabiun Sea and the Bay of
Bengal in particular ; un account of fishing craft and tackle, their
origin and design including details of moedern development; a
survey of fish industries, especially with the principles and practice
of fish-curing, canning, refrigeration, manufacture of fish oil,
guano and fish meal and other minor marine products ; clements
of navigation and seamanship, such as use of the mariner’s compass,
barometers, signalling, stearing, sailing, tuking cross-bearings,
testing depths and lottom and the like ; and elementary biology
and na{ure-study with emphasis on fish and animuls of economic
Importance in the sea and fresh-water. Ou the practical side, they
are given actual {raining in working and sailing different kinds of
bouls, in making and repairing canves, oars and other appur-
tenances, in spivning and net-muking, in the use of nets, lines,
ele.,, in catching, curing and canning fish and the manufaciure
of fish-oil, ele., at Tanur and Chaliyam besides a series of practical
exercises in improved methods of cure in the model shed provided
for them in the Calicui fish-curing yard. They are also taught
organizing and managing fishermen co-operative societies, hygiene,
sanitation and first aid. A detailed syllubus of special studies in
fishery technique for the Fisheries Training Institute was drawn
up for the guidance of the stafl last year.

Tu the fishery elementary schools for children of tender age,
ih.e object jﬁ not technical education, hut 1o adapt the whole course
of general instruction in the 3 It's, nature-sludy, etc., to lheir,
requirements, and correlate it to life in fishing villages and to the
industry.  As Sir F. A. Nicholson has said ““The education should

!)e du'efsled to z'lwukening their minds rather than to atlempting
industriul teaching.”

The courses of study in the fishery elementary sclools are—

(«) the ‘compulsory subjects as per rules mude under the Elementiary
Education Act— .

1. The three R’s,

2. Drawing,

3. Nature-study,

4. Manual work,

5. Physical training ;
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(U) oplional subjects not insisted on by the rules made under the
Education Act— .

1. English,
2. Civics.

Nature-study as applied to fisheries is taught and includes the
elements of physics, chemisiry, physical geography relating to the
sea, meteorology, n study of the common objects of the sea with
special emphasis on fish and other economic products suited to the
age and intelligence of the pupils. The pupils are made familiar
with the kinds of marketable fish, etc., and are given facts and
figures concerning them, their importance, economic value and the
uses to which they are put. In other words, this part of 1he course
is no other than nature-study, such as is tnught in other schools,
but with special applieation to the sea and fisheries. Manunl
training includes net-making and carpeniry to which will shortly
be added refining of salt, simple curing of fish (such as beheading,
sealing, gutting, washing, salting,” drying, etc., specially empha-
sised in the case of girls), barking and tanning of nets, preparation
of fish manure, demostic gardening, knotling and splicing, prepa-
ration of rigging and sail, the elements of signalling and the like.
English is taught in some of the schools, Civies includes lessons
on co-operation, sanitation, temperance and history intended to
help the pupils to understand {he main facts in existing social and
political institutions and conditions.

184. Vide answer to question 1873.

185. The aims with which the whole scheme of fishery edu-
caljon was originally conceived und the schools organized, could
only be achieved by special schools manned wholly by specially
trained teachers under the control of, and in constani touch with,
the department. It may be that these schools have fallen short
of the ideal and that the courses of instruction iherein have not
reached a standard of perfection. This is largely because the
Tisheries Training Imslitute has existed only for the last eight
years and the fisheries schools are not yet fully manned by leachers
trained there, The curriculum of studies at the Fisheries Training
Institute also has not been the best that could be devised and has
recenily undergone through revision. DBut the benefits that the
fisherfolk on the West Coast have derived in the matter of educa-
tion and enlighlenment alone, since the inception of fishery
education, benr ample testimony to the value of the whole scheme,
The appoiniment of isolated teachers im, board and other schoola
under the conirol 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 nims of fishery education : at any rale, I

3()?
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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 agency.

~The arrangement hitherto followed seems to be the most
efficient and economical. Any other arrangement, if it should
meet all requirements, is bound to be needlessly costly and is
bound te duplicate staff and work of the Fisheries Departwent,

186. Thirty day schools and four night schools.

187. So great 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 essentinl method of elevating
the condition of the fishing people. The indirect henefits of educa-
tion have exceeded expectation. Thrift, co-operation, progressive
ideas, realisation of their rights and privileges and desire to elevate
and educate themselves have produced an upheaval among at least
the young generation of fishermen on the West Coast and one sees
on all sides the formation of societies for the promotion of
education, temperance, thrift and self-help. This is not the case
on the East Coast,

188, Yes.

189, Yes. The Bast Coast fishermen have urged for fishery
schools to be.opened on the East Coast by the Fisheries Department.
In 1921, as the Fisheries Department had no staff on the East
Coast, Mr. Hornell arranged with the Labour Department for the
conduct of socio-economic work among East ('oast fishermen. But
the Labour Department has a limited staff and very little work
appears to have been done-among fishermen. The fishermen are not
a depressed class actually coming under the care of the Tabour
Department. The Labour officers have neither the technical
knowledge nor facilities to serve the peculiar needs of the fishing
community. . The Labour Department have to train their teachers
at the Fisheries Training Institute and so far not a single teacher
has been sent by them. Since the transfer of the East Coast fish-
euring yards, the Fisheries Department has acquired o greater staff
ithan th'e Labour Department has, in fishing villages of the coast.
For units of purpose and policy, T have suggested that the socio-
economic work among fishermen may be transferred to the Fisheries

Depariment. The matier is under the consideration of Govern-
ment. )

190. (@) The curriculum and the time-table are at present drawn
up by headmﬂsff_ﬂs O_f the various schools, revised by the head-
master of the Tisheries Training Institute and approved by 1he
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Deputy Inspector 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. I 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 ail
the I'isheries 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 ancther 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 principles 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 livelihood in their
later life, the 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 1926-27, 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 a}ld
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 'be‘en
done by the Labour Department, but owing to a widespread desire
on the part of the East Coast fishermen that the Fisheries 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 Goverpment.

26
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(b) The Government recently have been sanctioning oniy 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
manageient employs one teacher for every 20 pupils in standard T,
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 mot 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. T5—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
department to retain the headmaster’s services. He has been
specially instructed in courses given by the Fisheries Training
Instifute and it is not easy or convenient to replace him at short
notice. The conduct and abilities of the present headmaster are
extremely satisfactory and I 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 department. These will also form the Board of Examiners.

(¢) The Fisheries Training Institute at Calicut is the only
institution existing now ; it is far from being well equipped. If it
is to be well provided with apparatus and fittings for instruction
in various branches of the indusiry, an additional capital invest-
ment of at least Ra. 9,000 is required. I have submitted a scheme

to Government for the investment of annual instalments as
follows :—

RS.
1928-29. A demonstration cannery, cur'ing 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 s Museum hall with fit-
tings and library ... 2,000
1929 30. Construction of & small stone-built tank for
students to study pond life ... 2,000
9,000
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Svwe important courses of studies in the new cwrriculum have not
yet been starled 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 CGovernment and a site for the Madras Fisheries Training
Institute has been proposed.

(d) Vide answers to (b) and (¢) above.

191. Yes. Waiting on the fisher-community to sufficiently
develop their industry and demand for training would not lead to
auy result in reasonable time. The method adoptéd 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 IFisheries 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 Rs. 9,338
which will provide not merely training for pupil teachers for
elementary schools in Soutk 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 und colleges, etc.
He thought the Museum would be the most appropriate agency for
this work,

Mr, S. T. Moses stated that the Madras Museum might be
able to undertake the work of supplying specimens to schools and
colleges.

TRao Bahadur 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.

In 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 beer no institution for the supply of Indian
specumens, Previous to the initiation of the supply section, Colleges
throughout 1ndia were compelled to base their practical zoological.
teaching either upon text-books illustrations or on few foreign
specimens obtained from European Biological stations. Biological

teaching therefore wag 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
incidentally 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 charged are
calculated just to cover the cost of preparation.

Unfortunately, it is extremely difficult to cover expenditure as
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 o our
attempt to cater for Indian Colleges with Indian material. Most
of their material was previously obtaired from the Naples Biologi-
cal Station or from the Plymouth Marine Laboratory which are
both heavily subsidized by Government and public bodies, and
whlt_:h 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
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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 deficif on
working. Seeing that the supply is an All-India one, the Education
Department of the Imnperial Government might well be asked to
provide the small sum that is necessary. Rupees 3,000 per annum
would suffice.

SECTION XVI.—STAXF.

Dr. Natesa Mudaliyar wanted that each branch of the depart-
ment should have an expert to do research work. He recomnended
the appointment of a bio-chemist. .

Rao Babadur J. A. Fernandez stated that Research and
Administration staff should be entirely different. He said that the
pay and prospects were not attractive enough even for the ordinary
administrative needs.

Mr. S. 1. Moses stated that administrative officers should not
at all 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. He suggested a uniform pay of Rs. 250—750
for the gazelted ranks and Rs. 125 as the starting pay of the
Research Assistants.

Mr. R. Surysnarayana Ruo 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 : —

Sub-Inspectors e ... Rs. 60—4—100—5—125.
Inspectors e ver 5y 160—10—250.
Assistant Directors ... vee 5, 800—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 more than adequate for the
majority of the staff. He said that the specialists should be
engaged for any particular item of work and sent away when that

work was completed.

Mr. EKarunakara Menon wanted that the minimum pay of
Tnspectors should be raised from Rs. 70 to Rs. 120, and the pay of
the Sub-Inspectors should be Rs, 60—I120 and that of the Petty

Yard Officers from Rs. 25 to Rs, 30.

39
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Ar. E. Raman Menon recommended the following scules of
pay to the Fisheries Iraining Institute staff : —

Headmaster ... Rs. 200—10—300.
Graduate Assistant ... ,, 16—9—100—10—150—10—250.
Secondary Grade Assist-
ante ... vee 5, 40—2—50—4—100.
Carpentry Instructor ... ,, 40—4—G0.
Drill Master v 5y B0—1—55.

In reply to questions 196 to 205, Dr. B. Sundura Raj stated as
Jellows :—

196. The experts of other departments cannot exactly svlve
the needs 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 be stopped as the Director complained that he has neither the
staft nor tacilities for technologicai research on purely fishery
questions. A similar attempt to analyse tin fish was very kindly
undertaken by the Government analyst; but i1t was clear that
continuous research on more detailed lines could not very well be
carried out by him. - The Government ophthalmic 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 result
and the test had finally to be made through the Imperial Institute
at a heavy cost. While most questions could be referred to the
Imperial Institute, the department must possess the requisite
laboratories and staff for systematic research. So long as I continue
as Director, I expect it will be possible for me to carry on the
cultural and statistical work of the depariment in addition to my
duties with a qualified subordinate staff. Should, however, work
develop, a whole-time pisciculturist, statistician and economist may
prove necessary. Vide also answer to question 5.

197. Tn the present social, political and industrial develop-
ment of India, administrative duties form an essential part of
Fisheries Department. The experiments and researches of a decade
at Tanur 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, improved
method and stimulus on the part of Government are the only
medium through which improvement in the industry could be
effected aid public taste educated. Another instance is 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 Coast fish-curing vard

- s. Even
at a loss to the Salt Department then administergi‘nyé the yards,
Sir F. A. Nicholson advocated the supply of clean Tuticorin salt.
Fish cured by this salt has in its turn educated 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 duplicatien of the staff, would
have been denied to the department.

(2) Likewise, opportunities for observation and experiment
in chank and pearl fisheries would have been denied to 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 would
otherwise not become available without considerable extra expendi-
ture and duplication of staff.

(4) Much of the research being directly comnected with
economic questions, many experiments have to be tested by its
effects on the trade and industry and the most suitable conditions
for conducting experiments or observations will be denied to the
department, if it did not control the irade and the industry. For
instance, cultural operations with particular fish, if it is to yield
results, should be accompanied by co-ordinated restrictions in
fishing and exploitation in waters operated on and by 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 departmient did not control the adminis-
trative side of fisheries. Instances like these could be produced for
almost every 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. For the future development of the
department, I 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 gazetfed Personal Assistant to the Director
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of Fisheries will relieve him of much of the clerical, accouyt 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‘oﬂi('er
burdened with administrative duties.
[ ]

Vide also answer to question 3.

900 & 201. A larger administrative staff with definite terri-
torial jurisdiction is needed.

Vide my reply to question 5.
9202. No more than the absolute minimum of administrative
staff exist. No retrenchment therefore is possible.

203. No. Vide answer to question 9.

904. Wo. The Assistant Director (Inland) and the Superin-
tendent, Pearl and Chank Fisheries, should be granted the usual
provincial grade. The Sub-Inspectors 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 Fisheries
Department is limited to Rs. 80. 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 a body are discontended, and have
memorialized Government. It has greatly hampered. the introduce-
tion of reforms in fish-curing yards. I recommended that their
grade of pay should be suitably improved.

The headmaster and staff of the Fisheries Training Institute
should be given at least the pay of similar posts in the Education
Department, if not, somewhat more attractive pay as special techni-

cal qualifications are required and there is no further prospects for
the men.

The research staff attached to the Lady Goschen should be

given adequate allowances to compensate for the continuous wor
at sea. ;

205. 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. If such existed,
we could obtain men with a sound grounding in fishery science
who, after training and experience in the department, would be
ca.pable of taking the position of experts. At present, experts
with foreign training will almost certainly have to be selected.
Several of these experts could be enlisted only on short term
contract as the Assistant Director (Marine). The immediate
A.ssmtants unc}er them will be Honours Graduates in chemistry or
biology who, if they show sufficient aptitude, should be deputed to
foreign Universities for special courses in the subjects in which



they deal, Their Indian experience, combined with foreign aca-
demical {raining, should fit them for ihe post of experts

subsequently,

In reply to questions 206 to 209 and 211 te 219, Dr. B. Sundara

209

SECTION XVII.—FINANCE.

Raj furnished the following statement : —

Fxpendilure in

Average for five years.

Question No. | 1926-27 {Lutest Lecaipts.
uynilable), Expenditure. Receipts.
ne. Bs. RS, RS,

208 7,76,22¢ 8,07,016 5,83,368 5,68,610
207 30,602 31 28,740 7
208 66,671 129 37,963 146
209 1,08,227 1,05,266 99,887 1,10,706
211 * 43,487 21,341 * 46,008 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 6,643 28,609 22,076
215 16,001 14,798 17,397 17,306
218 8,923 9,360 6,603 9,068
217 5,622 3,989 4,903 4,064
218 1,07,168 2,90,691 50,328 1,06,361
219 22,383 41,864 37,338 70,32¢

* Represenis total expenditure incurred on the Canne E
Station, I'ke figures inolude expenditure incurred on Teehnologiosl Research. No

separate figures are available,

In reply to guestions 210 and 220, Dr. B. Sundora Raj stated

as follows :—
210, It is not sufficient.

220. No separate expenditure is incurred on co-cgperation.
This work'is done by the staff sanctioned for the fish-curing yards

and fishery schools.

ry and Tanur Experimental

a3l
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CHAPTER III
DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS,
SECTION I.—MARINTE FISHERIES.

The main conclusion which has been brought home to us in
the course of this enquiry is that the Department of Fisheries, in
the course of its 22 years’ existence, appears to have contributed
nothing directly to touch the professional life of the sea-going
fishermen. Not only so, it may also be fairly said that no concrete
effort was made towards this end until the year 1925 when the
scheme of departmental activities of which the purchase of the
trawler Lady Goschen marked the inception, was inangurated.
This may appear, at first sight, to indicate some fundamental
defect in the development of the departmnent, since its foundations
were laid under the able and disinterested labours of Sir Frederick
Nicholson. But an examination of the facts chronicled in this
Report in Chapter I under the History of the Department, coupled
with the general trend of the oral and written evidence of
witnesses, makes the situation intelligible. Sir Frederick was
undoubtedly influenced in his ideas, when he first constituted a
Department of Fisheries, by what he had seen of the fishing
industry in Japan; and though he had a fairly good knowledge of
the stage reached by that industry in England, he appears to have
thought, and with reason, that the achievements in that country,
rendered possible by slow growth through centuries, were not likely
to provide as good a model for us as the rapid organisatjon of that
industry in a country like Japan under the fostering care of her
Government, which had saved itself considerable time and labour
by borrowing the experience of older countries in the TWest.

We are, however, of opinion that this has uncensciously resulied
in a certain inversion of departmental perspective by which, those
departmental activities affecting directly the professional know-
ledge and methods of sea-going fishermen have been relegated to
the background. In examining the origin of this department, the
Committee noticed that in the commission given o Sir TFrederick.
*he industrial processes which hinge on the actual catching of fish
were mentioned on a par with the latter; and on the West Coast,
even with old-time knowledge and old-time methods, the eatches
are at certain times of the year, considerably in excess of what
existing markets are able to absorb economically. It was therefore
natural fo concenirate attention first on these allied industrinl
processes, rather than expend attention and money on investiga-

tions primarily calculated to enhance an existine suner-ahmndance
of fish-supply.
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Li thé result, the Commitiee discerns as u perfectly ndtural
sequel, the development of the fish-vil and guano industries on the
West Cousl as alse thai 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 IIL
¢t seq. above relating to the history of experiments in deep-sea
fishing. It was indeed realised from the very beginning that ‘‘ the
future of the trade is with the catching - and Sir Trederick in
quoting from Japanese experience hus emphasized that “ our
experimental stalions should take the lead in demonstrating the
best build and rig (of boats) and the cost.” But from the history
of these efforts, from the experiments with Ratnagiri boats to the
allempls made by the purchase of the Lady Nicholson, Sea
Seout and other boals, the main impression that emerges is that
they were directed mainly to improvements in methods of actual
catching and only incidentally, to any detuiled 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 filkered 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 counstruct-
ing u sleamer for the IFisheries 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 in March 1914 :—

““ Owing to the difficulty of procuring a vessel from the
I:.T.M. for the annual inspection of the Laccadive Islands, the
Government are 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 Fisheries Department. S

In commenting on this proposal, the Director of Fisheries
renarks with great justice that he is not *‘ suggesting this steamer
as a model or example for commercial work; it is intended solely,
and is n necessity, to enable our officers fo make the researche.,e
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 t‘he 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 Commitiee recommended its purchase and. added, as
the main grounds for its recommendations, the necessity for an
accurate survey of the sea bottom round the coast, with a view to
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pscertain *‘ 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, ag
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
Tisheries 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,

TFrom the foregoing facts the justice of the criticism that the
Department of Jisheries has not achieved anything so far to
improve the knowledge and methods of the fishermen round our
coast is manifest; and if there is one thing thut the Commitiee
feel they should wrge before Government, it is that this defect be
réctified as quickly as means permit.

Captain Cribb, the master of the trawler is a North Sea fisher-
man, wha, besides being one of the first organisers of trawling in
Japan, has also had cousiderable 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.

He 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 coust 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 e_ach 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 and 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,
fmd, in view of the great delay that has alrea'dy 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.

. Further, even from the purely financial point of view, the
investment of- equal and successive doses of capital for 20 years,
yielding a full refurn only from the 2lst year, is not materially
Chef_‘Pef: 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. Ior these reasons, the Commitiee would recom-
nmend to the earnest consideration of (Governmenti the purchase in
due course of a second trawler for this work.

Leference hus already been made to Close’s I'ishing Chart of
the North Sea. A study of this map has been of great assislance
to the Committee, and, in consequence, we have thought it essen-
tial to append * to this report a photographic reproduction of sections
of it. This map gives a variety of detailed information directly
useful to fishermen. In fact it is so complete that it is difficult to
1mmagine how any useful addition eould be made to it.

The depths are given, correct to a fathom, throughout. The
times of the tide at various points om it, with tide-times at Dover
as u standard are also noted. Detailed information of the bottom,
both for purposes of trawling and for anchorage is also specified.
Each 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 fishermen 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. Nol 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 particular area at a specified time.

Captain Cribb who is not merely familiar with the chart, but
also with the actual labours which formed its basis, has inforlped
us that such a chart could, without great difficully, be compiled
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, ete. This work has been begun, though under grave
handicaps, and the foundations of charting the sea have already
beer laid. But, as has been observed above, full work could not
be done for lack of equipment. It is needless fo add that the
value of the fish caught during such research voyages 1s of minor
importance, for the main purpose is to gain a knowledge of fishing

conditions.

* Not printed.
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Side by side with these *labours, the department bLas beeir
experimenting with nets and gear, not only nets and gear suiluble
for trawling, but also those suitable for use by smaller bua!ts and
catamarans. The Committee arve of opinion that only the fringe of
{ne 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 impending departure of Captain
Cribb to England on leave, to grant him a fanrly \\'l(.le commis-
sion to study nets, tackle and boats there in the light of his
knowledge of our fishermen’s needs.

Coming more specifically to the suitability of the Lady Goschen
for the work outlined, the Comunittee, which were fortunate enough
lo include among their members a retired Superintending Xngineer
of the Department of Public Works, afler a careful inspection of
the trawler and hearing Caplain Cribh, ure of opinion that the
allerations already suuctioned are indispensable. They under-
stand, however, that sume difference of opinion exists between {he
R.I.M. experts and Captain Cribb as to the nature of the refrige-
rating plant suitable for the trawler. As this is not a technical
matter normally falling within 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 sea-worthiness of the vessel, Captain Cribb’s ideas should
prevail. This officer’s suggestion is to utilise the existing electrical
plant of the vessel, which has an output exceeding by 3} IL.D.
its present maximum mneed, for the purposes of the refrigerator,
and to construct the chambers and install a refrigerating plant in
accordance with this available power. This, besides being materi-
ally cheaper, obviates the loading of the vessel with still another
power unit and a refrigerator rather in excess, according to
Captain Cribb, of the purely research needs of the vessel.

With this addition and the alterations already sanctioned, it
should for the first time be possible to commence serious and
intensive research work. Capiain Cribb’s present staff however
appears to us to be somewhat inadequate. Besides the Caplain
the vessel has a tindal in the person of an intelligent Indian Sailor
born of sea-faring parents at Jaffna and with a very limited
general education, which does not even extend to a knowledge of
colloquial English. He is no doubt technically qualified, but it
need hardly be mentioned, that he cannot possibly be expected to
take charge of the vessel in an emergency. His first dviver (Chief
Engineer) is a Muhammadan who has learnt his business in the
vessel, having started as a mere seaman. TUnder Captain Cribb’s
kindly interest and coaching, he has gained his technical certifi-
cates, The rest of the staff are men of inferior capacities and
status.

If, therefore, the vessel is to be worked fo its best usefulness,
we consider that Captain Cribb should have the assistance of a
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qualified and experienced mate—an officer capable of taking charge
of ihe vessel by himself in the absence of Captain Cribb. This
is a modest recommendation, as will be seen from the facls that
the trawler of the Bombay Government was stafled by a captain,
mate, engineer and boatswain—all Europeans, and that even in
the recommendations of the Committee of 1919 a European 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 are 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 2 qualified European
mate for the vessel, Captain Oribb’s presence in England en
leave from June to December this year may be utilised for the
purpose of selecting a suitable officer for this post.

The Contmittee have learnt with considerable surprise from
Captain Cribb that a marked difference of treatment by Port and
Customs authorities is shown to the Lady Goschen as compared
with the Lady Nicholson. The latter enjoys the full privileges of
(fovernment vessels, being neither obliged to take clearances in
leaving ports nor to observe any formalities in entering 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 Foreign Governments in these
matters—for instance, the Nautilus 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 worl,
but we ean see no reason whatever why this treatment should be
perpetuated, when it has been definitely laid down.that her main
business is research. We emphasise that this is a matter deserving
immediate nttention and recommend to Government that necessary
sleps may be taken to ensure for the vessel the full privileges and
rights of a sleamship helonging to a Provineial Government and
engaged on scientific research.

Tuar FrsuUERIES DBOATS.

The full history of the purchase of these vessels, and the: work
they have done hitherto, is contained in the chapter relating to
them (Chapler I, Section II). The Committee have come to the
following conclusions with regard to them:T

Lady Nicholson —The cost of maintaining this vessel for the

vear ending 3lst August 1928, was Rs. 6.272-15-9. The aciual

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.

We therefore suggest that, considering her unseaworthiness and
the consequent difficulty of selling her for an appreciable price,
her engines and oil tanks should be taken out of her and sold, if
possible, or scrapped. Her hulk may be utilised with advantage ns
a floating storehouse and office for trawler Lady Goschen. Tor
this purpose, a crew of only two watchmen would be required.
During pearl-fishery season, if required, she can be used as a depot
ship on the banks.

Sutherland.—She is no longer fit to be used as a motor-boat
for the chank fishery. Her engines have already been removed.
As she was originally designed as a fishing smack, she might be
assigned to the Fisheries Training Institute at Calicut as a training
boat for the students. No crew would be necessary in that case,
except a temporary watchman when she is laid up during the

monsoon at Beypore.

Pearl.—This boat may be fitted with a new engine of the Ailsa
Craig Kid Type, which, according to Captain Cribb, costs about
£65. She should then be stalioned at the Krusadai Biological
Station where such a boat is a necessity. A driver on Rs. 50 and a
lascar on Rs. 25 per mensem should suffice as crew.

Leverett and Sea Scout.—These are necessary as chank fisheries
take place in Tinnevelly and Tanjore at the same time. The crew
should be reduced to a minimum in each case during the off season.

SECTION IL.—INLAND PISCICCLTURE.

This aspect of the department’s activities received emphasis
f‘rom the very commencement. Sir Frederick Nicholson was much
impressed with what had been done in Japan in this direction.
In paragraphs 196—212 of his note on the * Fisheries in Japan,”
he suggested certain piscicultural methods as capable of being
copied from Japan, and these relate exclusively to inland fisheries.
“ Japan *’ he stated ‘‘ suggests certain cheap and immediately
possiblé 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
theusands of acres of fresh water reservoirs and camals.’”” The
analogy of conditions was so manifest and the possibility of imme-
diate imitation so clear that the inland piscicultural section early
received a full share of attention to the extent of spreading its
activities to such outlying spheres as the Nilgiri trout fisheries and
the culture of oysters for a market, as select as it was restricted.
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 between India and Japan 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 allowsnce 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 Jeased, 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 Tisheries 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
assicned to local bodies,. the transfer of their control to the
Tisheries Department involves the payment of annual compensation
to such local bodies, the amount being fised 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 as below:—

Fishery rentals from rivers and tanks and channels and com.
pensation payable.
Tanks [

Rivers: Tanks in [Tanks ir] and ~
Years. Couvery, Cor{-_pm- Chingleput| Wellore |Channele Total, C;r&gz‘i
Coleroon, | %D« | Distriot. |District. in tc;tl;;r

istricts.

RE

RS, Ra. RS, RS, RS, RE. .
101819 ., .. 58,324 | 94,898 12,669 356 | 5,044 | 17,060 { 10,049
1919-20 .. .. 567,946 | 34,808 12,022 251 | 5,738 | 18,011 | 10,049
1920-21 .. .. 62,222 | 40,9086 14,799 13,463 | 28,262 | 21 036
1921-22 .. ., 1,453 | 40,908 10,148 6,732 | 25,880 | 21,056
1029-23 .. .. 81,651 | 40,906 16,103 13,963 | 86,287 | 21,036
1928-2¢ .. .. 83,646 | 40,206 829 | 7,016 | 16,638 | 26,772 | 21,369
1024-25 .. .. 21,225 | 40,906 2,203 | 10,104 | 13,420 | 25.817 | 21,369
1926-26 .. . 74,681 | 40,908 8,779 | 16,461 | 8,207 | 83,447 [ 21,369
1926-27 .. .. 75,215 § 40,906 7543 | 10,828 [ 8,077 [ 26,448 | 21,359
1927-28 ,, .. 73,819 | 40,908 8,666 | 9,318 | 8,247 | 26,126 | 21,359
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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 trentment, though only a small
fraction of all existing tanks is, in the opinion of the Director of
Tisheries, 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 lokhs at the
present rates. It is of course likely that, as the fishing potentinlities
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 average
pross receipts of previous years, a full and proper share of adminis-
trative 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 balance after deduct-
ing such charges may be offered as compensation to the Local
Board entitled to it.

We recognize in this sphere of the department’s activities one
further possibility which is likely to affect the future of Marine
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
the absence of an inland market for their 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.

The Committee understand that some alarm has been raised with
regard to the annually increasing totals of the compensations
already referred to, and that the Finance Committee naturally
regards it with some apprehension; but they would like to urge -
that this item of expenditure should not be regarded per se but
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
Presidency. And when the unassessable public benefits of an
increasing supply of fish-food to the people at large are considered,
and the fact that such methods of stocking can easily be copied
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on any scale, however modest, by private owners as in J apan, as
well as the further fact of the pioneer work invelved 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 is also not an
economic proposal as they are scattered sparsely on the sea-bottom.
They however believe that the difficulty so far encountered inm
commanding the necessary number of divers can be overcome if 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 more 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.

M'he 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 gﬁorts in the.hm1ted
{eisure which other departmental duties left.hlm. Mr. Whitehouse
was appointed Marine Biologist, with a view to develop Marine
* Fishery research, but, unfortunately, he was obliged to sever his

321
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connection with the department before he had acccmplished any-
thing in this direction. Since that time, no officer has been
appointed specially for research, and the little that has been done
has been done either by the Director personally or, under such
occasional direction as he could give, by subordinate executive
officers of no higher 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 the heavy calls on his time entailed by the administrative
aspects of his work, there being no one else with such training as
would enable him to continue the work satisfactorily. It is evident
to the Committee that research is urgently needed in every branch
of the department’s work before any further appreciable progress
can be made.

It is clear from the remarks already made in Chapter I, Sec-
tion II dealing with Marine work that the most important part
of it which is immediately needed is intensive research of a two-
fold nature—(1) relating to observations on which the preparation
of a fisherman’s chart could be based; (2) relating to the correlated
biological observations.

The former to which ample reference has already been made
will be the duty of the navigating officers (Captain and Mate) of
the trawler, and the latter of a trained Assistant Biologist
attached to the vessel working in conjunction with the Assistant
Biologists at the Marine Biological Stations and under the direction
of the Fisheries Biologist (ses tabular statement, Appendix III).

It will be the duty of the Assistant Biologist attached to the
trawler to study in detail the food, growth, spawning, distribution,
migration, etc., of all South Indian Marine food-fishes and all
biological and oceanographical problems connected therewith. His
work will thus be dependent on the trawler which will have to
adapt its work partly to meet his requirements. The Assistant
Biologists at the Marine Biological Stations will make a record of
the biological, hydrographical and meteorological observations in
the neighbourhood and will, in addition, assist the work of the
trawler by making their respective stations serve as bases of
operation for it. The trawler, after each cruise, must, of necessity,
put in at one of these stations, to land its collections for fuller
investigation and to afford the navigating officers facilities for
charting their results. In the opinion of Captain Cribb this will
necessitate an interval at the station at least as long as the preced-
ing cruise. The Committee understand that the research trawler
George Bligh attached to the Lowestoft fisheries laboratory in
England 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 the I'isheries Biologist will
be the general direction and supervision of all this work as well
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as special investigations which it will be convenient for him t
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 Tesearch.

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 biolo-
gical work of the department the importance of which has already
been touched upon in the section dealing with it (Chapter IIl,
Section II). 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 af these
centres are incapable, without constant expert supervision, of con-
ducting the esperiments which alone can give the requisite know-
ledge tor utilizing these farms to the best advantage.

We therefore recommend the establishment of a fully equipped
tresh water biological station and fish farm in or near the Head-
quarters of the Lepartment in Madras. In making this proposal,
we would point out that, for present 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 problems 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
ot the southernmost districts of Tmnevell_y, Madura
and Ramnad which clearly offer great scope for stocking inland
waters have mot yet received any attentlon. We recognize the
justice of this contention and therefore re?ommend the establish-
‘menl of o 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 avea 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. N -
ist the Fisheries Biologist in this branch of his work he
wilsze:zSI:n assistant biologist in Madras a_nd at each of the other

iis members th
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two stations when they are established. The Committee fully
realize the magnitude of the expenditure involved, but as this
branch of work has so far resulted in substantial profits to Govern-
ment and 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 Committee
would like to take this opportunity of placing on record their high
appreciation of the pioneer labours of Sir Frederick Nicholson under
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 seriously
retarded, the Committee feel that it is solely due to the fact that
a stage had been reached where expert knowledge was indispen-
sable. Our enquiries clearly indicate that a Fisheries Bio-chemist
and a Fisheries Industrial Engineer are immediate necessities, If
the qualifications of both can be combined in one man, as we are
informed that they can, we recommend, on grounds of economy,
the appointment of such an officer. Failing this, we feel that
separate appointments should be made for each.

We realize that this will involve an expenditure of public money
for which no commensurate financial return will ever be reaped by
the department itself. But considering the public benefits that
have already accrued from industries inmitiated by the department,
such as the oil and guane industries, even in their present rela-
tively crude and undeveloped state, and the enormous possibilities
that are open to these industries by the further refinement of their
products and the introduction of internal economies in their work-
ing, we feel that the resulting public benefit more than warrants
the expenditure. On the chemical side, the work most immediately
required relates to the refinement of fish oil, the improvement of the
quality of guano, the conversion of fish-scrap into high grade fish
meal for human and animal consumption and the whole field of
utilization of bye-products in addition to advanced research relat-
ing to canning, fish-curing, refrigeration, etc. The engineering
work will be the improvement of technical appliances in the light
of increased knowledge from chemical and other research.

Research should, we consider, be carried only up to the point of
commercialization 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
has-become one of the chief difficulties at Tanur, as it has always
been at Chaliyam we recommend the appointment of a special
officer to deal with it.
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Tre Cuartyam CavNery.

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, ete. 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 work in
conjunction with a lessee, afiords 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 bioclogical 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 remote 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 rest 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 thfe sea are to
be fully reaped and its resources maintained unim.palred for jche
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 st'ation.
Though the Madras Marine Aquarium was opened in 1.909 without
any necessary connection with fisheries, but as an adjunct of the

* Biological Stations of Europe by C. A. Kofoid, 1910, pages 1 and 2.
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Museum, it has since 1919 come under the contrel 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 more
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
Aquarium came under the control of the Fisheries Department are

given below;—
GA’EE COLLECTIONS.
Under the control of the Museum.

RS.

21-16-1909 to 31-3-1910 e e . 8,330
1910-11 ... ... ... .. .. 5,223
91112 .. o L L L 4,604
191213 ... .. .. L. .. 4,758
191314 ... ... ... L0 L 4113
1814-15 ... ... 3,309
1915-16 ... ... ... ... .. 3,769
191617 ... .. 8,795
191718 ... ... .. .. .. 3231
191819 ... ... ... .. .. 3,00

Under the control of the Fisheries Department.
RS.
1919-20 ... ... .. .. ... 9,380
R0-21 ... ... L L L9712
92122 ... ... .. . .. 8384
12223 ... ... ... L. .. 8470
1923-24 ... ... ... .. .. 8435
192425 ... ... 7,489
1925-26 ... ... .. .. .. 8532
192627 ... ... ... .. .. 8,80
192728 ... ... .. .. .. 8813
1—7—1928 to 31—5—1929 .. .. 6,952

The figures given above deserve a little notice. The average
receipts for the first ten years amount to about Rs. 4,000 a year
while 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 benefits, material and educative, which it yields.

The Committee have perused with considerable interest the
orders of Government in which they have emphasised “‘the neces-
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#ity of enlarging the scope of the Marine Aquarium in Madraa
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 sunctioning 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 recommiend that this
should be done on anything like as large a scale ag was contem-
plated in 1913, and deferred by reason of the outbreak of the
Great '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 hithertc 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 science,

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 be 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. Further, 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.
and Calicut are centres for consideration in this
e still further future, and the Committee do not
re specific about them beyond remarking

an Aquarium at Vizagapatam seems most
reserved for that

Vizagapatam
connection in th
wish to say anything mo
that the site proposed for T

- suitable, and that, if possible, 1t should be
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 been done only by administiative
officers, with other duties always pressing upon them, As the only
satisfactory means of changing this state of affairs, we have
proposed the appointment of special research officers already
enumerated. On the administrative side, the present Assistant
Directors will continue with such additions as may become neces-
sary, except the Assistant Director of TFisheries (Marine) who is a
zesearch 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 follows: —

Per mensem,

- RS.
Fisheries Biologist .. 750—50—1,500
Fisheries Chemist o 750—50—1,500

Captain (Lady Goschen).  750—50—1,000
Fisheries Engineer~ ... 800—25— 630
Mate (Lady Goschen), ... 500—50— 650
Assistant Biologists .. 300—25— 650 efficiency bar at Rs. 450.
Assistant Directors .. 250—25— 500—50—~750 do.  ,, 500.

Personal Assistant .. 250—-23— 500 do. , 375,
Research Assistants ... 150—10— 250 do. s 200.
Inspectors e e 150—10— 230 do. ,, 200.

SECTION V.—SOCIO-ECONOMIC ACTIVITIES.

A.—FIsHERY ScHOOLS.

.Ir_1 this respect the Department of Fisheries occupies a unique
position. We do not know of any other expert department of Govern-
ment similarly saddled with the responsibilities of elementary
education. The history of this aspect of its work explains fully
the sequence of events which bave led to this department being
now in charge of 33 elementary schools for the children of fisher-
men, and if the principles so far followed in this matter should
continue {o be rigidly adhered to, this numher would have to be
increased by the transfer of no less than 110 schools on the East
Coast at present under the management of local bodies, not to
speak of numerous others which will become necessary, should
elementary education become compulsory.

There is a remarkable consensus of opinion among the witnesses
we have examined on this point, and all of them are definitely of
opinion, that this is a responsibility which the Tisheries Depart-
ment is best suited to discharge. Arguments in favour of this
system have been advanced by comparison with other departments
?f Governmept, such as Iorest and Agriculture, but this analogy
is rather Dbeside the point, inasmuch as these departments do mot
deal with children, but with youths and adults, and, what is more
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significant, the education they impart is not gemeral, but purely
vocalional. 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
lo 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 Tisheries 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 locked after by such bodies, even if
their 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 2 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 and experience fully bear out the contention that the ordinary
agencies discharging the responsibility 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
As has already been indicated, if the Fisheries
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 responsibility under this head alone cannot
be viewed with equanimity.

It must be conceded that this work is not legitimately in the
natural line of development of the department. The chief aim
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—l
tional in any sense of the term, ,would, we feel, be rather

unwarranted.

always wise.
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The Comumittee bave given this matier their most earnest cou-
sideration. We feel that a distinct case hus been made out for
delegating 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
distin¢t advantage. But in view of the general principle involved
as to how far a purely expert department should diverl 1ts attention
to matters only incidental to its main purposes, we have come to
the conclusion that @n attempt should be made to improve upon
the present system. Iun 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
fisher-villages may, as an experimental measure, including the 110
schools on the East Coast already mentioned be transferied to the
Labour Department, which is now discharging that duty with
regard to other communities sufferiug under exactly similar dis-
abilities. The curriculum may still be determined in consultation
with the Department of Fisheries which may also share some of the
respousibilities of periodical inspection of these schools.

_ With regard to the Fisheries Training Institute, Calicut, as it
is a fishery school in the full sense of the term, it should De
retained in the Department of Fisheries, and when the time comes
for the starting of purely vocational fishery schools for adully, as
it will be before long, this institute will, in addition to its present
functions, serve as an indispensable source of supply of teachers for
such schools. We may add that, in making this recommendation
we have the support of the Japanese wodels referred to in para-
graph 24 of Sir Frederick Nicholson’s repoit. It has been pointed
out to us by several witnesses, including an officer of the Educa-
tion Department, that, unless the Fisheries Training Institute can
train a larger nunber of teachers than it is called upon, at present,
to do, it can meither be truly efficient nor economically sound. We
are convinced that this is true. In spite of this, however, we strongly
feel that it would be an undesirably retrograde step to close the
institution. As at present organized, the Fisheries Training
Institute imparts a full three years’ course of training to Malayali
pupils and a one year’s supplementary course in fishery technique
to Kanarese pupils, who have already undergone the ordinary two
years’ course of teacher’s training. It has been suggested to us
that the training at the Fisheries Training Institute may advan-
tageously be limited to a gingle year’s course in fishery technique
to Malayali and Kanarese students alike. Those with the most
il'ltimate knowledge of the institution point out, however, that a
single year is insufficient to develop that corporate feeling needed
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if teachers are to be inspired to press forward socio-economic work
generally so as to fill the ‘“ role of the schoolmaster and parish
priest in FEuropean and Irish villages; a man of influence not so
much by his position as a Government servant, as by his atlain-
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, iake the place as guide and true friend which the toddy
shop-keeper or the inlerested 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, and 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—buyt 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 ounly 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 Frederick Nicholson’s letter, daterd
14th December 1917.) We agree with him. To enlarge the
Tisheries Training Institute at Calicut, by giving a full thres
years’ course to all pupils alike, is unfo%*tunz.ttely impracticable, as
% 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 piactica'ble, additional T.T.Is. should
be established in each of the four main coastal language areas. As
a tronsitional measure, we recommend that the M‘alayah students
continue to be trained as at present so as to provide a ‘nucle1;§ of
pupils with stable interests in the wider aspects‘ of f’rh&ln ‘éotéa Iio(l}l,
that pupils from other language areas who are o e S.5.L.C,

<o
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standard be given one year's training, as in lhe case of the
Kanarese pupils at present und that this training be, for this
reason, given in English. It will be seen from the _tgbulated
programme of development that we recommend the provision of a
similar institution on the East Coast in 1932-33. The stuff to mun
this institution should naturally be trained sufficiently in advance
and this will need immediate attention.

The proposed temporary expansion of the F.T.I., Calicut, by
the addition of students from the East Coast should be sufficient to
raise the strength to a level of economic and practical efficiency for
the three years before it is proposed to open the new IZT.I. in
Madras.

By that time we feel that sufficient Malayalum schools will have
been opened to maintain it at this level. In 1919, Sir Frederick
Nicholson had indicated the programme this school was to follow,

Though this programme was appatently approved by Goverr
ment without qualification the rate of progress outlined was not
adhered to and it is on this account that the strength of the F.T.I.
is underisably low. This neglect, the Committee feel, should be
1temedied without undue delay.

Tf the above proposals are accepted the F.T.I, will need add:
tional class-reoms as well as hostel and museum accommedation
and playground already urgently needed. This conclusion was
forced vipon us in our inspection of the institute. VWe recommend -
that, to provide space for these and for the research station with
which the F.T.I. should work in the closest possible association,
the ground between the latter and the road immediately to the
south of it be acquired, together with a sufficient area for the play-
ground along the whole length of the eastern boundary as thus
extended. There are, as far as we could see, no expensive buildings
yet on this site and, although the exiensions will cost more than
1t would cost to remove the I.T.I. to West Hill, the latter alter-
native is impossible as no fisher-children would be available af

West Hill for the model school.

B.—Co-orERATION,

The evidence on this point has been remarkably definite and
consistent. Although the fishermen community are perhaps more
in the hands of rapacious middlemen than any other class of
workers, and credit co-operation has great scope for beneficial work
amwong them, all efforts in this direction hitheito, through the
ordinary agency, may be described as disappointing chiefly on the
East Coast. In the case of Credit Societies worked through the
ordinary co-operative agency, one difficulty has been that fishermen,
as a rule, have no immovable assets to offer as security for loans.
Further, their villages lie away from the beaten track and casie
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officials of the Co-operative Department cannot very well be
expected to visit such villages and wait indefinitely, often till
pightfall, for the retwrn of fishermen from the sea, to transact
necessary business. Iiven, after his return, the fisherman is 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 difficuls
than with other classes of persons whose incomes are more certain,
Liven in those rare cases on the East Coast in which Credit Societies
did take root, the fishermen often had to pay penal interest by
1eason of their being unaware of the due date of payment and in
consequence they themselves asked for the Societies o 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
caze, Government advanced necessary funds to Societies formed of
groups of fishermen at Blangad and Palapatti in the Ponnani
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 (6.
.page 52 of the Report of the Committee on Co-operation in
Bradras, 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 Lahour department by which Co-operative Inspectors work
under the latter department, the Co-operative department being
saddled with the respensibility 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
prohibitive 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,

) Oy
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and being reduced to the use of salt mud, which must often he
deleterious, or salt water, which is certainly not efficacious.” With
these words begin the first proceedings of the Government of
Madras, available to us, on the subject of fish-curing and the price
of salt. They are dated 2Ind April 1873. The first two statements
contained in them constitute in substance two of the main grounds
for the constitution of this Committee, while the third analyses
one aspect at least of the question of the propriety of the present
issue price of salt.

But what is more important to us in the ahove record is the
explicit recognition of the customary right of the fishermen to
make, what would otherwise have been contraband, salt, for the
purpose of curing their fish. The next communication on the
subject is in the form of a letter from Dr. Day, Inspector-General
of Iisheries to the Government of India, under date 25th June
1873, on what he considered to be the actwal and prebable effect
on the Indian fish-curing industry of an increase of the duty.en
salt. This is of more specific interest to us, for not only does it
deal with one part of the identical question which has been referred
to us for examination, but also the empirical material on which
Dr. Day’s conclusions are drawn related to this Presidency, and
chiefly to fish-curing on the West Coast.

“In 1868,”” he says, ““ it was decided that the manufacture of
salt in Malabar and Kanara was not illegal. This was originally
intended for home consumption only, but now it is largely used
for the curing of fish . . . The Tahsildar of Negapatam

. having stated that a great increase in the salt-fish trade
had taken place since the opening of the rail, I at once wrote to the
Traffic Manager, who sent me the following reply: Duwing the
last 12 months the weight of salt-fish received at stations on the
Company’s line from the Western Coast was 288 tons. During the
same period the quantity forwarded from the Eastern Coast, Nega-
patam Station, was 16} tons. Thus the inciease of fish was due
to . . . importation from the West Coast, where salt earth is
collected duty-free and employed for curing fish,

‘“ Of course, if this is a correct explanation of the marine salt-

- fish trade, the exports from Malabar should have increased since

the salt-tax was raised in other districts, and the replies T have
received entirely bear out this view. I have heen favoured with a
return from Tellicherry, which gives the following:—

) CWT.
Export of salt-fish for five years ending 185758 ... 18,621
Do. do. 186263 ... 50,004
Do. do. 1872-73 ... 2,92,311

Note.—The duty was raised in other djstricts by 2 annas in
1861-62,” ;
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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. 8d. per cwt., and in
Madras, where it is 5s. 5}d. 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.

‘ The 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. Up 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-tax 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 whether they were
desirous of trying the experiment of a Government salting en-
closure, where salt would be supplied at only a hitle above- 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:—

‘¢ The Sanitary Commissioner is strongly of opinion that the
use of semi-putrid fish is a frequent cause of sickness, anq that the
amount of salt employed in the process of fish-curing In vogue.
both on the Eastern 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
for t]?e salt-earth and salt-water with which they cure

pay nothing est rate at which it may be possible

their fish, to pay even the low
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 all fish-curing being done within the limits of the
Government enclosure.”’

The Board of Revenue considered it, however, doubtful whether
¢ fishermen will, of their own accord, 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 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.”

This was in the year 1874, and the price of salt issued to such
yards was fixed at six annas a maund in the EFast 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 Coast 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 Committee—and in
1882, when Act I 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 27 (a) of
that Act. In reporting on this petition, Mr. H. W, Bliss, who
wag 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-
lection to the revenue, have as yet occurred to me. Even if such
rules could be devised, which I very much doubt, I consider that
the expediency of enacting them would at least be questionable.
Tish cured with salt-earth is at best 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 yards, at which
salt will be sold at a low price; and, at the same time, absolutely
to prohibit the use of salt-earth, the retention of stocks of which
on the pretext of fish-curing is, and always must be, a fertile
source of loss of revemue, since there is no guarantee that they
will not be used to make earth-salt. On the contrary, it is
practically certain that they will be ”

T trust, therefore, that the fishermen, whose case I admit js
a hard one, will have no further cause for complaing 2!

The Board of Revenue concurred with the Commissioner, and
the Government, in passing orders on the petition, took pains to
explain to the petitioners that °* efforts are being made to mini-
mise any hardship that may result from the operation of the Salt
Laws.”” This was in October 1882,

IFrom 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 to save Gover_nment the troul'Jle,
expense and risk of devising and administering measures against
the use of salt-earth ostensibly collected in pursuance of an im-
memorial right to cure fish with, but which could, _in the absence
of careful preventive measures, be easily converted into earth-salt.

There was, no doubt, at the beginning, a vague theoretical idea
that the bettor article, manufactured under the more sanitary
. and scientific conditions of the yard, would be appreciated by the
public at luge, and in consequence c_om.n}and a better 1r}arket_ a_t
the expense of the fish cured in the primitive way, but this antiici-
pation never materialised, and for very obvious reasons. The
bulk of the consumers of dry or salt-fish do not possess even that
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 actually prefer 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 chee§e and
the Doorian command very selective markets ! Whatever this may
be, by the year 1892, when there were no less than 1081 cur;lrig
yards in the Presidency, these initial ideas which undfr aytt e
very founding of curing yards, appear to have Deen forgotien,
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and a new policy begins to be enunciated. In Resolution No, 160,
dated 17tk March 1892, the Board in advising Government on
the question of opening a new yard, says as follows:—

“The Board is unwilling to address Government in the
maiter because, on reconsideration, it is of opinion that the erec
tion of a fish-curing yard is not a purpose for which the Land
Acquisition Act need be put into force. When the industry was
in its infancy, it was probably desirable to encourage it by all
means available, but now that it has been placed on a firm hasis, it
can be well left to take care of itself. The Bouard considers that the
future policy of Government in regard to the opening of fish-curing
vards should be, that the curers should provide the site and the
necessary buildings, upon which Government would provide an
establishment, and would sell the salt at a reduced rate.”

The Grovernwent approved of the policy suggested by the Board.
The Committee wish to invite attention to some aspecis of this
enunciation of policy, and the grounds urged in justification of it.
The Board does not go so far as to hold that the Land Acquisition
Act cannot In law be applied to such cases, but the view appears,
by necessary implication, to be that, though there is an undeniable
element of public interests served by the establishment of such
yards, yet the interests served in the main are those of the curers,
and therefore predominantly private. It is scarcely necessary to
add that there is nothing to warrant this view, and if the erucial
test of an offer to existing curers to choose between a reversion to
the primitive methods of curing their fish with duty-free salt-earth
in their own homes and the more hygienic and scientific methods
of curing their fish in the yards, were to be made now, the issue,
we feel certain, would not for 2 moment be in doubt.

The reference to the infancy of the industry appears to us to
be even less defensible. In a country whose sailors visited remote
shores in search of trade even at the very dawn of civilisation,
fishing and the primitive industries allied to it, could not possibly
have been new in historic times. It is certain, at.any rate, that
the salt-fish industry was never in its infancy in British or even
Muhammadan times. The dragooning of that industry into habits
less dangerous to-public health was certainly only a decade old by
1892, but the industry itself was probably co-eval with agriculture,
weaving and other ancient industries of India. And if the
reference be to the age. of the restraints that had, in social
interests, been put on it in the 20 years immediately preceding
the statement under discussion, it is open to an even more serious
criticism, in that, to urge the fact that the curers are bearing these
restraints with patience, born of habituation, as a ground for
ignoring the private sacrifice involved, is so manifestly at variance
with the ideals that have so far, from the very earliest times,
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inspired the British Gtovernment in India. We note, however,
that these sacrifices do find explicit recognilion 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 generous to the curers, but only
in so far as such gencrosity did not vesult in any loss to Govern-
ment beyond the duty on salt.

In 1900, at the instance of Sir Frederick Nicholsen, 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 comstruct, 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 eans
of a small cess added to the issue price of salt in that yard. In
1917, the rate in South Eanura was also 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
yaids since 1896 is appended (Appendix V), as also thiee giaph-
ical records of these figures. In the first, which deals with the
years 1896 to 1907, the piofits are seen to increase progressively
and then decline steadily to the year 1908. From the following
year, 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 there
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 in these years. It is fairly clear from these that the
loss is not due to any variation in the quantity of fish cured, but
to causes .entirely outside it. As a matter of facf., we know 1t 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 1s a 'fact, and from _the m.atenal
before us we are not able to see any means of reducing this cost,
except perhaps in the item of transport, of which, however, we
propose to make separate mention later.

mittee, further, do not see any grounds for differing
frox’i‘hvihgi?ljclhe‘y un’derstand to be the view of the Finance Depart-
ment, that not only the cost of the actual staff employed on the
yards, but also some proportionate cost of the superior supervising
staff aud all pensionary and other contributions, are a legitimate
char:g-e in calculating the actual cost of running these yards. Any
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commercial concern maintaining a system of accounts to show the
relative costings of diflerent departmeuts would do no less.

In 1921-22, the loss on the yards amounted o no less than
Rs. 1,37,244. By apportioning this loss among the total quantity
of salt issued, the loss per maund of salt was found, and this loss
was added to the issue price of salt in order to cover this deficit.
TLe result was that the issue price of salt was increased from ten
aunas to double, namely, Rs. 1-4-0, and since then there has been
no loss, or we might even say a doubtful profit—doubtful because
the apportionment of relative costs of superior establishment is a
matier of approximation. In any case, there is no loss at present.
The Committee do not think it essential to go into the matter of
examining the question as to whether the apportionment of such
charges is equitable or not, or as to whether certain items, such
as the charges on account of the supply of clothing and equipment
1o the staff, should be omitied in whole or part. We consider it
more proper to leave these questions for decision by the expert
department, whose funetion is to deal with accounts. Nor do we
think that the mnain issue is best decided on minor considerations
of this kind. 'We, therefore, propose to approach the question
entirely from considerations of a general nature.

It is not merely a matter of inference, but has been the subject

of explicit declaration by Government on more than one occasion
that—

1. Fish-curing yards were not established for the benefit of
the curers so much as in the interests of public health.

The anticipation that an improvement in the quality of the sult-
fish would lead to a greater demand for the article on the part of
the public, as in more civilised countries, has not yet been
realised. This was the only way in which the curer could have
benefited by these yards and so we may say that at present, and
up to the present, the yards have only profited the public. It may
be that under existing laws any unwholesome fish, cured in the
old way, would have been subject to seizure and destruction by
the public authorities, and to this extent the fisherman would have
been a loser. But the fact reinains that his market lies in remote
villages, and consists of a public which refuses to recognise that
kind of salt-fish as noxious. I'or a public health department to
commbat and prevent the production and sale of the salt-fish under
these conditions would have been an impossible task, The Com-
mittee therefore feel that some portion of the cost of maintaining
these yards is a fair charge on general revenues, much in the same
way as the free distribution of quinine, the provision of public
parke or the installation of free taps in -the streets of towns to
supply wholesome water, free of charge, to the poor. Is it ever
contended that the licence-fees of slaughter-houses ave intended



*239

to cover all expenses of supervision, assessed in the same manndr
as those charges are,-in the case of curing yards? These in-
stances may be muliiplied indefinitely, but we feel that enough
has beer 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 sweetjuice 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 I1882—Mr.
H. 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 mamwl wet inams.
Thus these yards have also served—

II. To save Government the trouble and expense of devising
and administering measures 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 Committee 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 been observed in the chapter on
oducation, 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; no veterinary assistant probably ever visits the bulk
of their villages, and even erdinary mer]ica! relief is rarely con-
veyed to them at public expense. They are ignorant and helpless,
and have for gemerations 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 p}‘epared to give duty-free salt
to any industrial concern for industrial purposes, and the wealthy
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Buckingham and Carnatic Mills of Madras get salt from the Wall
Tax Road Depdj; duty-free in exactly the same way as a fish-curer
in a Government yard now does. Thers is perhaps this difference,
that the fish-curer has no control over cost of its transport, but
has to.pay it as billed for, while a big commercial concern has an
opportunity of arranging its own economies in the matter. And
nothing in the way of supervision is, we believe, charged to such
a concern holding bonded salt for industrial purposes, while the
curer has to pay such charges as well. The Committee feel con-
strained to recognize the disability under which the curers have
been suffering in the recent past, ever since the price of salt was
raised to Rs. 1-4-0 a maund, and would urge that some restitution
is due to them for this specific disadvantage, in addition to what
their poverty, social status and civic disabilities entitle them to.

It has been urged before the Committee in their discussions
that the curer is often a middleman, and that any remission in
the issue price of salt is likely to result in a benefit which stays
with him, or is possibly in part transmitted to the purchaser of
the product. But this does not appear to us quite a comprehensive
statement of the case. The fact is in evidence—fishermen do not,
as a rule, go out to catch fish for salting. What they are not able
to sell fresh from the daily catch for a fair price, or sometimes
not at all, they are constrained to sell to the curers. The supply
of the raw material to this industry is therefore inelastic, and the
supply has to be disposed of at that price which will absorb it.
The remission of the issue price will, no doubt, in the first in-
stance, enhance the profits of middlemen-curers, but these are an
enterprising commercial class, and the fact of unusual profits from
the trade cannot very well be hid from them for any length of
time. This will stimulate competition among them, with the
result that the fisherman is likely to command a better price than
hitherto for such portion of his fish as he is constrained to sell
for curing. Thus the benefit of the remission is certain in due
course to reach him to an appreciable extent, and what is more,
the increased production will lower prices, and besides conferring
& boon on the consumers, who are as a class among the poorest in

the land, will also increase the percentage of the population living
on a fish-diet.

It has been also argued that doubling the issue-price of salt
in 1924 has not affected the amount of fish offered for curing in
the yards. This, we consider, merely supports the view above
given, namely, that whatever the market demand for fresh fish
for salt-curing may be, the fisherman has no choice but to accept
it or to put the fish to some other use less remunerative. These
other uses are so unremunerative—manure possibly—that any
price however low for fresh fish is better. Again, the price of
salt used in curing contributes but about 15 per cent to the 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 tofal cost of the salt-fish at the
old level. There are no exact figures available as to the quantity
of salt wsed and the value of the raw fish varies with different

varieties, but we may safely take—

Cost of salt about 14 per ce'nt at most
Cost of raw fish ... »s 10 ”
Other charges - ... 5y 10 1

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 molety of the total cost of the yards, salt and supervision,
as assessed on the basis of the caleulations 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 Government.

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 enough, 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 igmorance 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 mdu_strﬁxl
equipment is provided for one main purpose, it is economically
unsound to utilize it for a subsidiary and far less important purpose
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on the ground, that its efficiency in that use for that limited time
covers both its prime and supplementary costs. It is manifest
that, had towilg been the main work of the trawler, its purchase
would have been an unsound proposition, for its capacity for use
in"that connexion is so limited, that taken over the year, it
certainly would not have paid more than a fraction of the interest
on its capital cost and depreciation. It appears to us beside the
point to urge that it was not fully equipped for its main work, the
remedy for that defect is mnot indulgence iu subsidiary uses but
direct and prompt removal of such defects. We therefore concur,
ir passing, with the ruling of the Finance Committee, that its use
for the purpose of towing salt-schooners is, on principle, wrong.
1f, however, when doing its proper work with full equipment for
it, the nature of such work necessitates periods of enforced idleneas
for the trawler, as when hydrographic, fishery or biological
observations made on the previous cruise have to be worked out or
charted, and such periods can, without the least interference with
its legitimate work, be used for transport work, that will no doubt
be a desirable means of reducing the transport costs of salt to
yards, and thereby of reducing the public burden of such costs,
For, if our previous recommendation is accepted no share of such
savings is legitimately due to the curers. After hearing Captain
Cribb, the Committee are of opinion that such economies are
possible, and in recommending them for consideration, we do so
with an emphatic proviso that this should be merely an incidental
use in times of enforced idleness, and should not be permitted to
interfere in the least with the trawler’s more legitimate duties.
Tn the event of these conditions not being satisfied, when an
unexpected call for salt from yards comes, or in the season when
salt has to be rushed to several big neighbouring yards at about
the same time, we can at present see no other alternative but the
use of (C)—Transport by rail—a most expensive method, and one

to which recourse should never be had except when absolutely
unavoidable.

SECTION VII.—THE DIRECTOR OF FISHERIES
AND HIS OFFICE STATF.

The Director of TFisheries is a distinguished graduate in

Zoology of the University of Madras, and his service under
Government is as below:—

Zoological Assistant, Government Museum,

Madras o 1912—14
Assistant to the Piscicultural Expert ... 1915-16
Officiating Piscicultural Expert ... ... 1917-18
Assistant Director, s.pt. ... .. ... 1918
Piscicultural Assistant . ... 1919

'‘Assistant Director, Inland Fisheries ... 1920—23
Director of Fisheries ; e, .. 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 a 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.

Dwing 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 Presidemcy. He is
therefore able to bring to his duties, o trained intellect, an
experienced official mind and a fand of knowledge comprising not
merely local conditions, but also of the fishing industry in all
parts of the civilized world. The Committee feel that they owe
a great debt to the Director for his services to them.

They would further like to bring to the special nofice 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 & 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 ¢hat 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 opipion that the department is fortunate in h.avmg 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 Government that the scule of his
pay way Dbe increased to Rs. 1,2560—50—1,500, the scale now
attaching to the office of the Director of Veterinary Services (but
which we understand is shortly to be increased), and that this be
given effect {o from the next financial year.

The Committee understand further that in common with the
Director of Veterinary Services, the Director of Ifisheries is not
given the full powers of a Head of a Department under the provi-
sions of the Fundamental Rules, Chapter II, paragraph 9 (32} ii.
They consider that this is apt to handicap the administration,
and do not quite see why an officer of the experience and service
of the present Director should not be entrusted with the powers
now vested in the Director of Agriculture or Industries. They
recommend this point also for the consideration of Government.

In conclusion, and for reasons recently discussed in full for the
appointment of a purely ministerial officer as Personal Assistant
to the Director of Veterinary Services, and a few years ago to the
Director of Agriculture, they recommend the appointment of a
similar non-expert officer, preferably with Revenue and Accounts
training, as Personal Assistant to the Director of Fisheries. This
is in addition to the expert Personal Assistant he now has. This
will serve to relieve him of much of his routine duties, and afford
him the necessary time for the performance of his more important
duty of directing the expert work of his department. We suggest
a scale of Rs. 200—25—500.

e

SECTION VIII.—MISCELLANEOQOTUS.

Larvicidal fish.—The history of this branch of work las lLeen
already dealt with in the Chapter on Inland Pisciculture. The
main branches of work are threefold, namely:.—

(a) the selection and breeding of good sirains of larvicidal
fishes in fish farms for supply to local bodies;

(b) the periodical stocking of pools and water holes in specially
malarious tracts; such as the Nallamalais;

(¢) the conversion of mosquito-invested sheets of water in
Places where malaria is endemic into fish-breeding ponds thereby
rendering the area free from malaria—conspicuous work in this
direction has been done in the Tort moats at Vellore and
Chingleput,

The department makes a nominal charge covering only primary
costy in the case of supplies made to local Lodies, In the case of
(6) and {c), 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 in (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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Publi(.: Health in the form of a contribution. We are of opinion
that, in the inleresls of Public Health, this work should be steadily
developed throughout all malaria-affected tracts of the Presidency.

InpustTRIAL,

Scholarships.—The Committee wish to invite lhe attention
of Government to the scholarships now awarded in the Department
of Industries to Indian Students for the study of Industrial subjects
abrond. 'We need hardly point out that fishing is an industry in
the full sense of the term, as defined in Part I, Rule 2 c¢f the rules
for the grant of State Technical Scholarships and, from what has
already been said in preceding paragrapbs, 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 be
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 sclentific aspects 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, that
the Director of Fisheries should also be on the Board of Selection
(Rule ‘7, Part I of rules for the grant of State Technical
Scholarships).

ADMINISTRATION REPORT,

In reading the porlions of the Presidency Administration
Reports relating to this department for the years 1924—29, chiefly
1928, the Commitiee have noticed that, in reviewing the work of
this department, the income is balanced against the expenditure
and a conclusion drawn in terms of profit and loss as in the case
of a purely commercial coucern. The Committee are at a loss to
.understand the basis for this differential treatment. The findings
of the Committee in the preceding paragraphs, no less than the
repeated statements of Government, afford no justification whatever
for judging its work by its receipts. Far from being a mere profit
ond 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 StoRAGE AND TRANSPORT.

"The Committes have had the advantage of hearing two distinct
Ptii.s gf evidence on this subject; zne, from the ﬁshgr—ft_)'lk
lained of the difficulty they had in preserving
ly when they had a good catch and the

le to absorb it all, and there was no
from

varie
themselves, who complaine
their fish from taint, especial

dinary market was not ab ¢
'Elx;hl-zuriyng yard within reasonable distance, and the other,
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persons who, though not necessarily fishermen themselves, were
engaged commercially in transporting and selling fish in distant
markets.

It has already been incidentally mentioned in another conunection
that fishing villages were on the whole very much worse served
by Toads than the rest of the Presidency and this in a country in
which, breadly speaking, communications are still undeveloped.
Seeing that we are to a 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
increased capacity to obtain almost every important commodity was
one angd the same, namely, improved traunsport; for, a main part
in what improvements in manufacture accomplished was to cheapen

- means 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
up of communications than hitherto. We have therefore reason
for hoping that with the development of our fisheries a material
development in communications will occur, so that production will
not be crippled by dispreportionate difficulties in distributing the
produce to markets.

With regard to cold storage, two notable attempts have Leen
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,
wae 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 scale. 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 both expensive
and troublesome, especially in ihe absence of a central storage
depdt of special construction in the fishing cenire. We have had
some expert evidence on the subject of refrigerating plants, from
a witness interested in the subject purely as a commercial proposi-
tion. The witness hiwmself 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 is
a by-product in more than one industry of great 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 I to 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 the various propo-
sals and their sequence in time, which, in our opinion, is called for
on the results of our enquiries, we have spread them over ten years.
This period is not intended to be a hard and fast one, but may be
extended or curtailed as administrative exigencies and future
experience suggest. The statement sets forth in a clear form what
we have been led to think is a proper perspective of the future
growth of the department.

We would like, however, to emphasise that the recommendations
included in the programme for the first year should be given effect
to with as little delay as possible. We feel that the changes indi-
cated there are indispensable to bring the organisation and personnel
of the department to the minimum pitch essential for full efficiency.

In bringing this report to a close, the Committee wish to place
on record their deep appreciation of the great help rendered to them
by the witnesses, who, at considerable personal inconvenience and
expense, appeared before them to give evidence on the subjects
included in ihe terms of referemce relating to this enquiry.

(Signed) S. Kumaraswarmr REppnIvAR,
President.

) T. H. GRAVELY.
) 8. K. Aspur Razack Samis.
) S. Arrupaswamt Upavar.
» ) P. V. Manicxka NAYAKAR.
) R. 8. Nayuou.
) A. McG. C, Tawror, Secretary.
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APPENDIX I.
QUESTIONNAIRE.

I. Arms or THR DEPARTMENT.

1, What were the objects with which the Fisheries 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 objects?

4. Can you assign any reasons for such failure?

5. If you consider that such objects are worth being achieved, what
general remedies would you suggest?

6. In view of your answers to the above, what should, in your opinion,
be the main objects of the department?

7. Please give the order in which you would place those ohjects accord.
ing to their importance.

II. TF1ss Foop Suorrry.
8. In your opinion, is sufficient quantity of fish caught for local
consumption ?
9. Is fish food cheaper than other kinds of mon-vegetarian food?
10. Is there any effective demand for more fish food?
11. Can greater supply create such a demand?

12. Is there any reasonable probability that any material increase in the
supply is likely to be absorbed without difficulty?

III. ImrrovEn METHODS OF FIsHING.

13. Are the present methods of catching fish effective?

14, What improvements, if any, have been effected in recent times in this
Presidency in— .

(a) fishing craft,

(b) gear and tackle, and

(¢) fishing grounds.
15. If none have heen effected, what are the reasons?
18. Can you suggest any improvements?

IV. Deer Ses FisEING,

17. How many vessels are there, including hoats, in the possession of the
department ?

18. Is there need for all such vessels?

19. Can their number be reduced?

20. Is any retrenchment of expenditure on these vessels possibleP

21, If so, to what extent?

22. When was the trawler taken possession of by the department?

23. What work in detail has it done since its arrival

24, How far has its work heen ist i rigi
which 16 oone onpas B, consistent with the original purpese for
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25. How often has it heen used—

(@) for transport of salt,
(b) as a pearl fishery schooner, and
(¢) for other purposes?

26. Was the original purpoese in any way defeated by the trawler heing
used for other purposes?

27{,918 the trawler nseful and effieacious for the purpose for which it was
meant?

28, Is it fitted with the apparatus necessary for research work?
29, What kind of research work was expected to be done by the trawler?
Is it of a purely scientific nature, such as biological or hydregraphical investi.

gations, or is it of a practical and techmnological character, such as hetter
methods of capturing fish?

30. Was the necessary staff appointed for the purpose?
31, When was Captain Cribb employed?

32. How long has he been in service?

33. What is the work turned out by him?

34. Has he been given the necessary assistanice and nfforded the necessary
facilities ?

15. Is anybody being trained wunder him?
36. What is the annual expenditure of maintaining the trawler?

37. Has any investigation been made rezarding the existence of fish in
deeper waters?

38, What is the ordinary line (distance from the shore) up to which
fishermen go?

39. Why do they not go beyond that line? -
40. Ts it the distance or the depth that prevents them?

41. What is the longest distance from the shorve which the trawler has
ever covered ?

42, What is its capacity for deep sea fishing?

I

V. F1sn-CURING YaRDS,
43. What was the main consideration which led to the transfer of the
fish-curing yards to the Fisheries Department?
44. How far have results justified the transfer?

45, What further changes in their administration would you suggest for
more eofficient work and for the production of improved kinds of salted
fish?

46, Shall the issue price of salt in the curing yavds he further enhaneed,
loft as it is, or reduced?

47. Can salt be supplied cheaper and more efficiently?

48. Who shall supply the salt—the Madras Government or the Govern-
ment of India?

49, If the issue price is reduced, who will be benefited mainly—the
fishermen, the curers, the consumers or the middlemen?

50. Can you suggest any reasons why the Govern_ment should reduce the
issue price of salt and whether there are any consademfswns which .should,
in your opinion, induce the Government to lower the price?

51. Have you any idea of the quantity of fish salted?
52. Is there demand for more?

53, If so, what suggestions would you make in order to meet such
demand?

54, Can the mpintenance of the fish-curing yards he cheapened?

32
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55. Are the fish-curing yards in the Presidency kept in ‘tho same way
and under the sane conditions as they are kept in other civilized countries?

. If not, would you suggest any improvements?

. Are the liyzienic conditions and methods of curing satisfuctory?
. If not, what improvements would you suggest?

. What would be the cost of effecting such improvements?

. How is the cost to be met?

288

VI. FisgerirS CANNERY, CHALITAM.

61. Are 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 canneries 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 sugpestions to popularize Indian-canned fish?

69. Have you any idea of the extent of foreign-canned fish imported
into India as a whole and into the Madras Presidency in particular and
hy whom such fish is consumed?

VII. ExereriMENTAL 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 been achieved ?

73, Can you suggest any improveément in the working of the station?

con‘iﬁ;cg:lmi’n fﬁr‘;t i;:m ggzl‘a ‘:){Fiilg(iiol;%__were thek results of the experiments
{(n) in fish-curing,
() in oil extraction,
(¢) in guano preparation, and
(&) manufacture of fish meal,
by fishermen and businessmen in the trade?

VIIT. Ixtaxp Fisanies.
75. What is the present line of operation?
76. What is the policy of Government?

77. What, in your opinion, is the relative import i i
. . n
and sea fisheries in this Presit’lency? portance of inland fisheries

78, What is the work hitherto done to improve the rearing of fish in
(a) rivers,
(b) tanks,
(¢) fresh-water lakes, and
() reservoirs?

79. Are an
these sources?

80. Are any figures availahle
sionally snpanyg EUIES busine&g’to show the number of fishermen profes-

81. Is any research work d i H g . .
these waters with greatest fﬂcﬂnil:;, in finding out what kind of fish grow in

¥ statistics available to show the extent of fish supply from
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82. How many tanks a1e taken over from local boards and in how many
districts P : -

83. What is the annual compensation paid to these locul boards?

84, What is the revenue realized from leases?

835. Is the expenditure justified? How tuch does it amount to?

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 the methods of working?

89. How far is the. department empowered effectively to prevent the
indiscriminate destruction of fish in inland waters stocked by the department?

00. Under whose charge is each farm at present?

91. 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,
suy, under a specialist to be appointed, to take their places in the various
ﬁah farms conducting minor researches pertaining to particular classes of
fish? .

93. In how many places are larvicidal fish reared and at what expense?
94. What use has been made.of these fish?

93. How far is the expenditure justified by results?

96. Can you suggest any methods of improvement?

IX. Kixps or FisH.
97. What are the kinds of fish/ that are of economic importance in your
district which, in your opinion, d&uld receive attention?
98. Have you any problem which you consider should be solved by the
Tisherics Department in connexion with fish or fisheries?
X. Peary FISHERIES.

99. Can you give us a history, us briefly as pussible, of the pearl fisheries

in this province?
" 100. Can you tell us the more important problems connected with this

industry P

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 pear] fishing?

105. Tor instance, can mechanical appliances be utilized, thereby dis-
pensing with diving? ) )

106. Should the department continue te manage pear] fisheries directly?

107. Is it desirable or profitable to lease out the fishing rights to
contractors?

108, What are the labour problems connected with pearl fishing?

109. Can you make any suggestions to improve labour supply or labour
conditions? '

110. Is any resesrch work done in connexion with pearl fisheries?

111. If not, would you recommend any research?

XI. CrANE F1sHERIES.

112. Can you give us a listory, as briefly as possible, of the chank
fisheries in this province?

113. Can you tell us the more impor
industry ?

tant problems connected with this
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114. Are the operations so far conducted effective and eflicacious?

115. Can you suggest any improvements in these operations?

116. Cun the present cost of working be reduced ?

117. Can you suggest any improved methods of catching chanks?

118. For instance, ean mechanical appliances be utilized for catching,
thereby dispensing with diving?

119. Should the department continue te manage chank fisheries directlyp

120, Ts it desirable or profitable to leuse out the f[ishing rights to
contractors?

12k, How far is it, in your opinion, a legitimatle function of the depurt-
ment to work, on lease. fisheries which are not the property of Government?

122, Does it amount to interference with private enterprise or com-
petition ?

123. What arc the labour problems connected with chank fishing?

124. Can you make any suggestions to improve lubour supply or lubour
conditions?

125. Is any research work done in connexion with chanks?
126. 1f not. would you recommend any research?

XII. Reseanch,
127, What section of the staff is capable of doing research work at
preseut?

128. What is the kind of work they have Leen doing till now und with
what result?

129. Are the results of such research published und, if so, on what
subjects ?

. LISO?. Has the investigation of any particular kind of fish been under-
aken

131. If so, in what cases and with what resulis?
132. How far is equipment provided?

133. Is it a fact that Sardine and Mackerel have disappeared altogether
on the West Coast and, if so, in what places?

11;4. Is it not a fact that they appear enly in purticulur seasons of the
year

135. Have they disappeared to any large extent in recent years?

136. Do you consider this abnormal?

137. If so, what investigation or research has heen made to find out the
cguses ?

138. Are they capable of investigation?

139. What other kinds of fish in your opmion require investigation m
tus line? .

140. Is the present research staff sufficient for this purpose?

; 1%1. 1f not, what recommendations would you make for increasing the
sta

142. What is the policy and programme of the existing rescarch section?

143. Hus any researck been condacted in exploring further fshing
grounds ?
. 144. Did the problem of exploring fishing grounds heyond the 100 futhom
Timit arise?

145, 1s the problem pressing just now?

146. Do you think it is worth the while of the department to investignte
the possibility of discovering new fishing grounds and of determining

i,yiq%l)Le craft and gear that will enable fishermen to o beyond their present
inits !
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147. Whal, in your opinion, is the exact stope of research to be under-

taken by the departient, say within the next ten yowrs, und what research
staff and cquipment do you comsider necessary for that purpose?

148. Arve you acuainted with ti vorki awler ¢
Goschen ™ 1 le working of the trawler *“Lady

149, Was any research work done by her? 1f so, with what results?
150. How far is she equipped for research work?

. 151. What other equipment is needed om bourd the trawler for such
investigation P

152. Is any marine biclogical research carried on at present?

153. If so, how far has this a bearing on the guestion of—
(vr) marine fisheries,
(&) pearl fisheries, and
{¢) chank fisheries?
. 154. Tn what other directions, if any, would you recommend that marine
biological research should be undertaken?

155, Which line of marine biological research do you consider of greatest
urgency at present?

(«) Research on Inland Fisheries.

156, On what lines has research been undertaken with regard to Inland
Fisheries ?
157. Do you consider that ail or any of these can be dropped for the
present? Are there any others of greater importance?
158, Do you consider the present staff enough for the work involved?
159, If not, what recommeundations would you make?

(b) Technological research.
160. What do you consider is the relative importance of technological
research and biological research in connexion with fisheries?
161, How far is this proportion borne out by existing stafl und work?
162. What altecations, if any, would you supgest?
163. What work has hitherte been done in effecting improvements in
hoats, nets and methods of capturing fish?
164, How fur do you consider this work should be continued?
165. What improvements over existg methods are, in your opinion,
necessury in the keeping, landing and otherwise handling catches?
166. What rescarch has hitherte been done in connexion with—
(r) 0il contents of various classes of fish, N
() refinement of ovil, medicinal value thercol,
(¢} fish meal,

)y guano, . .
((c)) l%ygicnic methods of fsh-curing,

nning, and ) ) n . '
(({f;)) ?)l:,her 1gnctllods of fish preservation including refrigeralion?
(¢) dguarium.
167. Do you consider an aquarium 8 necessary adjunct to marino bio-
logicul research? .
168. Besides research, do you consider that an aquar
means of providing populat education ? _ ’
169. Do you think the aquarium ab present at Madras should be deve-
i Y 3 - 114 H ?
ed and, if so, in what directions ‘ - .
IODWO D;) vou ’cunsider that more awquaria should be ostablished in other
places and, it so, where?

jium will be tho
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X1I[. Traxsponr.
171. What transport facilitics do you consuder necessary for the deve-
lopment of the fishing industry?

172. How fur are they already available and what imprevements would
you suggest?

XIV.—Socio-Ecoxoamie Wonk.

(a) Ce-operation,
173. To what extent is the co-operative movement introduced among
fishermen and in the fishing industry?

154. Would you suggest any modification in oiganization, extent or other
development ?

175. Have any lenefits accrued or are they likely to acerue from the
present arrangement by which officers of the Fisheries Department assist
those of the Co-operative Department?

176. Would you suggest any modification?
177. What attempts have hitherto been maude to organize co-operative
sociefies of fishermen—
(«) for catching fish, and
(b) for sale of fish caught®

178. What success has attended such attempts?

179. Would you make any suggestion for development in those direc:
tions?

180. Do you consider that special concessions in the form of hounties or
advances are necessary for the purpose of promoting co-operative socicties,
cither cacthing socictics or selling socicties?

181, Ts it a fact that the work of the Fisheries Department with co-
operative socictics has up to the present heen confined to the West Coust?

182. If so, do you recommend that this work should be extende
East Coust as well? be extended to the

by Education,

183. How far is the present general system of clemeniary education in

the country suited to the needs of the fisher-folk and how far has it influen-
ced them?

184. Do you consider that a modificd sys on s reauire
6his commtinity ? d system of education is required for

185. If so, how should it he dirceted and controlied and by uh-om?
ben}s?i% o‘fVlil;;:E flisbhg;?fo}l]??mber of separate schools now maintained for the

187, How far have they served their purpose?

188. Should the system he continued and developed P

189. Should it e extended to the East Coast?

190. What recommendation are you prepar ¢ i
ot oo you prepared to make 131

(b) the staff, .

(¢) the equipment, and

(d) means of providing the staff for these schools ?
191. Do you consider that the fishing industry

to require technological instructi nd hasg developed sufficiently
branches of the inclustrs p ction and training of apprentices in the several

192. Tf s0. what mean

S Wi { | .
propose for such work? ould you suggest and what centres would you
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XV.—Zooroc1cAL SPrCTMEN Syrrry.
193. Do you consider there is need for the supplying of Indian hiological
specimens to schools, colleges, ete.?
194, Tf so, should this work he undertaken hy the Fisheries Department
and, if not, by whom should it he undertaken?
195. Have you any suggestions to make in connection with this work?

XVI.—SrAFF.

196. How far can the various experts required on the research staff of
the Fisheries Department be combined?

197. How far is fisheries research dependent on the administrative duties
now performed by the department?

198, How far, in your opinion, can administrative officers be entrusted
with research work_‘?

199, Tq vylmt extent can the expert officers in the dopartment be relieved
from administrative duties?

f2f(;0 Is there any need for modification of the existing administrative
staft?

201. If so, what modifications would you recommend?

202, Is there any possibility of retrenchment in staff?

203. Is the staff, research and administrative at present working, suffi-
cient for the present requirement? Does it require any additions under
the modifications which you may recommend?

204. Do you consider that the present pay and allowances are attractive
enough? If not, what modification would you suggest?

203. Assuming that you recommend the appointment of a Specialist, for
instance g Bio Chemist, would you have him as a permanent officer of the
department or would you recommend his engagement on a high salary for
a limited period? What facilities in such a case would you recommend
for training Indians under such an officer?

XVI[. FINANCE.

9206. What are the total receipts and expenditure of the department
under the main heads?

907. What is the expenditure on the staff including pay and allowances
and on stores, stationery and office expenses?

208. What is the expenditure on sen fishing and research?

209. What is the expenditure on inland fishing and research?

210. Do you consider that the expenditure on research in comparison
with other heads is sufficient? )

911. What is the expenditure now incurred on technological research?

212. What is the expenditurve incurved by the department on the eduea-
tion of the fisher-folk?

213. What is the expenditure now incurved by the depariment on fish-
curing yards?

214, What is the annual expenditure on the Chalivam Cannery?

915. What is the expenditure on the Tanur experimental station?

916. What is the expenditure on the acquarium?

917. What is the anumal expenditure in connection with the supply of
hiclogical specimens? .

218, What s the annual oxpenditure on pearl fisheries?

'919. What is the annual expenditure on clhank fisheries?

220, Is any expenditure incurred by the department at presont on

co-operation among the fisher-folk? - ' '
In answering the above questions, please give the corresponding receipts
also. The lntest figures available for any year may he given.
Plense also give the avernpe figures for the last five years,

- —
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APPEXNDIX II.

LIST OF WITNESSES EXAMINED.
¢1) M.RR.Ry. M. Annaya Avargal, Merchant and Honorary Magistrate,
) Malpe.

@ » Diwan Bahadur R. N. Arograswami Mudalivar Avargal,
M.L.C., Madras, .

(3) Rev. A. T. Coldman, Chairman of the Malabar Welfare Committes,
Calicut.

(4) Capt. T. G. Cribb, Assistant Director of Fisheries (Marine).
(3) ML.R.Ry. Vasupalli Dasud of Waltair.

(6) » Rao Bahadur J. A. Fernandez Avargal, Superintendent,
Pearl and Chank Fisheries, Tuticorin,

(7) v M. Girivappa Avargal, B.A,, Deputy Registrar of Co-
operative Societies, Coimbatore.

® C. Gopala Menon Avargal, M.L.c., Madras,
9) " M. V. Gopalan, Health Inspector, Wynaad,
10) ’ M. C. Govindan Avargal, Merchant, Cannanaore,

(11) ’ Rao Bahadur V. Govindan Avargal, B.A., Retired Assistant
Director of Fisheries, Calicut.

(12) s Achanta Kameswara Rao Pantulu, Retired Sub-Assistant
Tnspector of Schools, Vizagapatam.
ay ., U. Karunakara Menon Avargal, Assistant Director of

Fisheries, Coast.

{14) 2 Sodipalli Kasamma of Uppada, East Godavari district.
(15) ' D. . Krishnamurthi Nayudu Garu, n.a.,
Municipal Council, Cocanada.

(16) 'y M. P. Krishnan, Merchant, Calicut.
1rn . P. Lakshmanaswami Garu of Cocanada.

(18) 1 K. Lakshmi Narayan, Headmaster, Labour school, Metla-
palin, Cocanada.

(19) Dr. B. S. Mallayya, m.L.c,, Madras. .
(20) M.R.Ry. P. Manikkavelu Chettivar Avargal of Rayapuram, Madras.

B.L., Chairman,

21) ,, 8. T. Moses, Research Assistant, Krusadai Island.
(22) " Chintakayalu Mutyalu of Kuppirivanipeta.
@y Ch. Appala Narasayya, Schoolmaster at Vizagapatam,
24) . C. Natesa Mudaliyar Avargal, 1.M.8., Councillor, Corpora-
tion of Madras.
(25) ’s M. Othenan Avargal, trader in fish oil and fish guano,
Cannanore.
(26) s T. K. Rajaram Rao Avargal, Proprietor, The Indian Elec-
- tric and Engineering Company, Mount Road, Madras.
27) , E. Raman Menon, Headmaster, Fisheri ‘nini i=
) tato Olicnt. ’ » Fisheries Training TInsti
(28) v M. Ramaswami Nayudu, Inspector of Fisheries on hoard
the trawler,

(29) M’:"J.m.{l.1 L. P. Roche Victoria, Chairman, Municipal Council, Tuti-

(30) Mr. J. A. Saldanha, sm.1.c.

(31) Mr. M. Samuel, Retired Teleg

. raphist and -
First-class Bench, Vizngapnt]:tm. # Magistrato of the

"
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(32) M.R.Ry. Satyaraju, helonging to the fishermen community, Coecn-

nada.
(33 . Nollu Satyaraju of Sreerangapuram in Vizagapatam district,
(34) 's Soma Marakala, a member of the fishermen community and
owner of a ﬁsh-cmmg wvard at Calicut,
(35) ’ Ummidi Somulu of Moolapalem in Vizagapatam district.

36) " T. V. Subba Rao Nayudu Garu, Proprietor. The East Coast
Fisheries, Guntur.

(37 K. Subbayz Bhat, Excise Sub-Inspector, Kasaragod,
(38) Dr B Sundara Raj, aa., Pr.D., Divector of Fisheries.

(39) M.R.Ry. R, Surynnamyana Rao Garu, Member of the Servants of
India Society, Calicut.

(40) ' Mylapalli Swamulu of Mulapeta in East Godavari district.
(41) ' Polisetti Tatayya of Waltair.

(42) " Venkataratnam, belonging to the fishermen community,
Cocanada.

(43) »r M. Viswanath Avargal, Melchant Commission Agent and
Contractor. Calicut,

44) »s Vasipalli Yellamma of Konapapapeta in East Godavari
district.

(15} s Garikina Yellayya of Vizagapatam,

38
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- -38. -39, | 1939-40.
— 1930-31. 193.-32. 1932-33, 1933-3L. 1934-36. 1936-36. |1936 27.] 1937-38 I 1938-3 | i
Fisnxrres
Broxoerer, i . . Aetistant
Fresh Water | Aseistant Biologist, | Assistant Bioles Assistant Second Agsistant ssistant asiatan
and Marine, [ Marine (Madfas).' ist, M;,i:e Biologiat Trawler Biologist B‘;gloglst {h]o[:: ist,|
Research f’.[‘rawjer). (Calicat). and staff, (IS;u%ﬂdal ;m:::ng)a’ (3i7nga—
i nad). 4 A
Beotion, ) ey
Laboratory in Assistant Biolo- Equipment | Assistant
Madras, gist, Inland and Labo-| Biologist,
{Madras.) ratory. Inian
(Mndura). ) . .
One Research | Central Fresh Equipment. | Equipment, Equipment. Eqmpt-
Assistant and ] Water Biolo- ment,
staff. gical Station
(Mndms).
Mate (Lady (Equipment),
Goschen), i
Progressive acquisition and organization of district tank fisheries at an average rate of two districts per year. g,
* Industrial Ficheries-Chemiet
Section. Fisheries
Engineer,
Laboratory
(Egu.ipmenf.
and staff), . R . .
Education | Fisheries Training Fishories Ficheries Fisheries
and Socio. | TInetitute, Calicut, Training Training Training
Economio Institute Institate Institule
Section. (Reorganization.) (Tamil (Telogu (Kararese
nrea), area). aren).

Piogressive increase of Co-operative Staff initially of Co-operative Inspectors and in due course of Assistant Registrars.
Regrading of the [ Creation of

Administra-
tive
Section,

Uniform grnding
of all gazette
officers exoluding
Director as Assist-
wnt Directors.

P.A. to Director
(Nen-expert).

Fish-cunng a Northern
Yard staff, cirele with
an Asgist-
Increase of Esta. | ant Direo
blishment of | torand
Fish-curing staff.
Yards staff.

Progressive conslruction of salt storage sheds in West Const Yards.

Creation of
a Sonthern
Circle
with an
Asgistunt
Director
and staff,
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APPENDIX IV.
FINANCE DEPARTMENT (CENTRAL REVENULS).

NOTIFICATION.
Sarr,
" Simla, the 1st October, 1927,

No. 28.—In exercise of the powers confer
\ powers conferred by clause (b) of
section 7 of the Indian Salt Act, 1882 (XII ofy1882), afld) 1?11

supersession of all previous notifications on the subject, the

Governor-General in Council is pleased to remit the duty ifinposed
under cluuse (@) of the said section on salt manufactured in the
Dresidency of Madras when such salt is used within the said
Presidency for any industrial purpose other than the preparation
of refined salt or as an ingredient or preservative in any article of
food or drink, subject to the following rules:—

1. Any person intending to use salt in an industrial provess
(hereinafter referred to as the manufacturer) and wishing to be
admitted to the concession shall make an application to the Assist-
ant Commissioner of Salt of the division in which his works are
situated (hereinufter referred to as the Assistant Commissioner).
If he wishes the concession to extend to more than one factory or
works, a separate application must be mage for each such factory
or works. Each application shall contain a statement of the esti-
mated monthly quantity of salt required, of the salt factory or
dep6t from which it is desired that it may be issued, and of the
purpose and manner for and in which it is intended to be used, as
well as o declaration that the salt applied for will be used solely
for such purpose and in such manner; and it shall be accompanied
by a fee of Rs. 100: Provided that if the concession is granted
after six months of a financinl year have expired, the fee payable

for the said year shall be Rs. 50 and that if the full annual fee of -

" Rs. 100 has been paid and a concession is surrendered before the
expiry of six months, of a financial year or in the case of a new
grantee within six months of the grant, Rs. 50 shall be refunded.

2. If the Assistant Commissioner is satisfied, from his previous
knowledge of the manufacturer or from inquiries or otherwise, that
he is a person to whom the privilege of the duty-free issue of salt
may be allowed without danger to the revenue, he shall then inspect
the works, or shall depute an Inspector to do so, and shall satisfy
himself that they contuin a secure store-room for the c?tstody of
the salt. If the Assistant Commissioner finaily approves the appli-
cation, he shall requive the applicant and one approved surety fo
execute 2 bond in Form I annexed hereto which he shall forward
to the Collector of Salt Revenue (hereinafter called the Collector)
for signature on behalf of the Secretary of State in Council and
shall at the same time issue an order for the delivery of the salt
from the factory or depdt named by the manufacturer. The conces&
sion shall expire on the 31st March each year, but may be Tenewe
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if the Assistant Commissioner sees no reason to the conirary on
puyment of a fresh fee of Rs. 100 for each financial yeur.

3. When the delivery of the salt is required, the munufucturer
shall give not less thun twenty-four hours’ notice, exclusive of
Sundays and of sanctioned holidays, to the officer-in-charge of such
factory or depdt, at the sume 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 depodt in
gunny bags, to be provided by the manufucturer, and to be approved
by the Collector each of which shall contain two maunds of sull
and shall be sealed by or under the orders of the Collector.

-

5. The manufacturer shall be bound to convey the sult direct
with unbroken seals from the factory or depot to his works. 1le
shall there keep it in a store-room approved by the Assistant
Commissioner in the bags in which it woas removed from the fuctory
or depdt. The bags shall not be opened before the sult 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 III annexed, showing the quantity
of salt received, the quantity expended irom 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 preseribe 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-
misstoner or in unavoidable cirenmstances such as the occurrence
of a fire or the like, sult shall be removed frem 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 maunufacture will be liable to be with-
drawn, and all salt remaining in store will be liable to be destroyed
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under the orders of the Assi i

stant Commissioner, N ' :
made o1 serounnj b Assistnt ioner. No refund w
e 10(;1 .;;wuut uli Lthe price of salt so destruyed. vill be

' . 4§ any sult issued under these r ‘s
for as having heen el for 11 er thlcae‘ rules 1s not duly accounted
o th e purpose and in the manner stat
n the manufacturer’s applicati er stated
d | Pplication, the manufacturer shall

cmutnd&by the Assistant Commissioner, be bound immedi ‘:, 5 (;n
pay to Government duty on all salt A
the rate of duty on salt for e Tevinble Couuted fox ut double

r the time leviable under i
Act, 1882 or sthor Taw £ L ble under the Indian Salt
s < or the t r i ¢ reluti
to the sult’ iy ime being in force and reluting
The ubove condition does n judi i

) ! ot prejudice the liabili
hcun;qe to prosecutions under section 9 (;lf the said Iﬁ:h:llllt{a(l’f :&l::
f)tr '(it ;.11 llluw for the time being in forve reluting to the sult revenue,
it it shall appear thut such salt so unaccounted for has been other-
wise used by him or with his consent or connivance so as 1o defraud
the salt revenue.

. 1L After the Assistant Commissioner has once given permis-
sion for the duty-tree issue of sult to any manufacturer, it shall not
be necessary so long us that permission remains unrevoked for the
manufacturer to uppl).' to the Assistant Commissioner for the issue
of such f'ul'ther supplies as he may require in the conduct of his
business for use for the same purpose and in the same manner in
1h(.e same official year. Itavill be sufficient for him to apply to the
officer-in-chnrge of the factory or depét from which the first issue
was mad?. The munufacturer shall be bound to remove and keep
the sult issued on the second and all subsequent occasions in bags
!)earmg a distinctive mark differing from that borpe by the bags
in which the sult issued on the first or any previous occasion was
issued und 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 any 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
he may, in writing, appoint to receive the
4 under these rules which may then remain
unexpended in the custody of the manufactl'\rer who _shull '_be
entitled to payment therefor at the rate at which ke paid for it,

but to no other payment or compensation whatever.

or to such person as
same, all salt remove

Tony T.
Form of Bond (see Rule 2).
Kxow ALL MEN by these presents that we of - an’d
of are jointly and severally bound to His Majesty's
Council in the sum of Government

Secretary of State for India in
Rupees * to be paid to
Council for which payment we join
and our legal representatives.
* Here enter double duty on the salt allowed to be removed.

o the said Secretary of State in
tly and severally bind ourselves
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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 (bereinafter culled the munufacturer)
having been permifted to remove from time to time from the salt
factory or depot at such quantities of salt as he may require
not exceeding Indian maunds at a time for use in his manu-
factory of at for the purpose and in the munner
below stated without payment of duly under the rules, of which a
copy is hereunto annexed.

Purpose of use, Munner of use.

The condition of this obligation is that if the manufuctuier and
his legal representatives and his or their servants employed in the
said manufactory shall at all times well and truly ohserve und keep
the conditions of the said rules, then this Lond shall be void; other-
wise, the sume shall remain in full force,

Signed on behalf 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 Lzevenue.

Collector of Sult Revenue.

Yoy I1.

Porm of Agreement (see Lule 6).

I of
to be manager of hig
for use in which for the purpose and
oy o L the duty-free issue of salt has been
(:] As.slistant Commissioner of Salt Revenue Division
:]1:101311" ttﬁ« .Fllee?_, a copy whereot is hereunto a:ppemled, do h;l'eb;'
e --("d 1‘; : ‘\ull faithfully observe and keep all the conditions of
sai ules und will, so far as in me Lies, cause all servanis

ewployed under my orders ; sai
vnd boep thaw y orders in the said manufactory so to observe

Purpose of use.

being appointed by
manufactory at
in the munner
permiited by

Manner of yge,

I understand that in the ey i
being used otherwise than efo?e]tlt " aid phortion of the T salt

Inanner, so as to defraud the

connivance or consent, I shall be l

under section 9 of the Indian Salt Alczlble o

law for the time being in

Signed on the day of
19 in the presence of
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Daily account prescribed under Rule 6 of i
; the Rt i-
ture of alt issued duty-free for use in manufaet:resezzl%:)li sud Brponds

Manufactory at
. D l-t,_‘\ )
Reoeipts. Expenditure. g ;‘-:"3;1 2
et ) ]
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N.B .--This ncoount should be olosed nnd the balance of salt in hand be earried forward
to & new account on the 1st day of Apnl in each year,

A, TOTTENRAM,
Jotnl Secy. to the Govt, 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 information called for is furnished below :— ~
(1) Yes. Salt is issued duty-free for industrial purposes,
vide copy of Government of India Notification No. 28, dated 1si
October 1927, sent separately (Appendix ITI).
(2) Yes. Commercial concerns that were supplied with duty-
free salt in 1928-29 were the following :—
(a) Karim Omar, Ahmed Ali Sahib and others, Skin
Merchants of Bezwada. ’
(») Indian Chief Tobaceo Co., Chirana.
(¢) Buckingham Mill,
(d) Carnatic Mill.
e) Chrome Teather Co., Pallavaram.
(f) Modi Abdul Tasur Co.
(g) Stanes & Co., Coimbatore.
(h) Hajee Abdur Rahiman Sahib & Co.
(1) A. S. Rathnamudali & Bros., Chitfoor.
(§) Messrs. Parry & Co., Ltd., Ranipet.
(k) Gordon, Woodroffee & Co. ) .
() M. N. A. V. S. Mubammed Sahib & Co., Tinnevelly.
(m) Ferok Tile & Co., Malabar,
(n) Md. Mian Rowther, Trichy. .
(3) Yes. The Buckingham and Carnatic Mills draw supplies
of duty-free salt from the Madras Depdt at annas 5-6 per maund
exclusive of certain incidental charges for weighing and packing,

€Y 3 m
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APPENDIX V ().

Mds. of [ Cost of | Fetablish-| Dalnte
Year. salt issued.)  salt, ment | QD
chirges. yards.
) (2) & | (B )]
®S, RS. RS,
Progressive gain to Government up to the end of 1895-96.
1896-97 . | 149,026 26,389 33,272 2,711
1897-98 .. 157,722 30,063 33,691 1,456
1898-99 e 138,666 25,413 32,382 3,036
1899-1900 .. | 191,984 36,060 32,866 3,680
1900-01 .. 202,238 34,448 356,226 4,707
1%01-02 .. 248,878 23,728 37,647 4 812
19n2-03 .. | 180,863 26,884 38,658 5,858
1903-0¢ | 192726 | 35906 41,143 7,202
1904-05 .. | 199836 | 95526 ( 39,887 5,244
1905-06 o 157,865 27,246 88,928 5,424
1906-07 .. | 160,824 19,830 39,796 5,744
1907-08 .. | 206276 30,562 40,374 5,638
190809 .| 197186 | s2422 42,298 2,020
1309-10 .. | 179,814 33,666 42 504 7,008
1910-11 e | 222,076 40,870 11 910 6,90¢
191i-12 . 203,835 33,142 41,648 6,367
©1912-18 L2145 84,6230 41,208 5,648
1913-14 .. | 181,301 30,182 | 39,677 5,869
1914-16 . 169,025 23,712 30,147 7,368
1916-16 ‘e 161,297 27,048 38,22 8,299
1916-17 .. | 210,458 | 39800 39,321 6,766
.1¢17-18 . 245,276 48,700 38,802 4,316
1918-19 . | 286,664 38,782 61,378 6,792
1919-20 .e 262,826 “e 62,060 6,773
1920-21 .. | 206,167 67,996 [ 61,808 8,446
1821-29 w | 267,630 68277 74 261 10,72%
1922-23 e | 230,825 49,429 74,780 8,303
1923-2¢ . 279,462 .. 70,66t 8,477
Fasli 192¢-25 . 204,308 29,602 90,454 10,413
years, 1926-26 . 226,289 29,208 96,113 16,312
1926-27 oo | 1,83,626 19,483 97,389 13,621
1927-28 .. | 2,765,308 30,149 | 1,03,608 19,661

All other

charges. ||

59,966
83,277
62,630
60,964
76,269
120,190
76,072
69,762
52,8u8
b¢ 8RO
31,254
66,2883
60,224
56,306
86,021
5,463
86,224
$6,639
64,063
44,444
63,943
95,818
149,310

1,68,642
2,132,463
1,86,389

111,877
1,91,318
+8 669

2,07,682
Al

Total Total .
expendi- | expendi- | | ;: fil::d Profit. Loss.
ture. (ture minus o
col. (B.)
7 (8) {9y (10) (11)
Re. RS. RH, nsa, RSB,
1,22,327 | 1,19,6i8 | 1, 24,327 4,711 .
1,28,487 | 1,27,031 1 29 488 2,457 .
1,183,417 | 1,10,381 | 1,09,077 . 1,30t
1143419 | 1,38889 | 1,62,465 13,666 .
160701 | 1.46,99¢ | 1,680,494 14,500 .-
1,86,277 | 181,465 [ 1,01, ‘602 10,037 .
1,46,372 [ 140,614 1,49 525 9,011 .
1,6¢,012 | 1,468,810 | 1,66,816 10,006 ve
133,466 | 1,28,221 | 1,48,738 20,617 .
1,26 478 | 1,21,06¢ | 1,20,806 . 159
96,823 90,870 | 1,14,414 23,636 .
1,831,768 | 1,26,219 | 1,16,428 .. 9,791
136,963 | 1,3¢,943 [ 1,13,603 .- 21,440
1,939,486 | 1,32,480 | 101,612 .. 30,968
1066706 | 148,801 | 126,211 - 23,540
146,610 1,40,163 1, 16 130 ae 26,023
117,693 | 142,046 | 1,22335 .. 19,710
1,832,287 | 1,206,398 [ 1 04,488 e 21,930
1,24,280 | 1,16912 89,819 . 27,263
1,186,016 | 1,00,717 86,814 e 23,903
1,49 969 | 1,63.20¢ | 1.20690 . 232 614
1,865,735 | 1,82,620 | 142,964 . 39,466
2,486,212 | 2,30.420 | 147,848 . 91.67¢
. - 1,568,018 . v8,721
3,068,787 | 2,908,341 | 1,85,0%y . 1,18,242
3,67,226 | 3 46.604 | 1,860,966 .- 1,865,648
3,18,801 | 3,10,698 | 1,4¢ 481 .. 1,86,137
3,27,000 . 1,74 664 . 1,38,623
242346 | 2,31,933 2,569,938 28,006 .
2,71 949 2,66,637 2,88.476 31,838 .o
2,272,132 | 2,13,611 2,311,499 17,988 ..
3,60,988 | 3,411,437 3.6v,813 9,376 .e

llll+++++++++++++++

Progressive
total,

(1

BB.
+ 9414

14,125

T 16,682
15,278
28 844
13,344
£3,381
82 392
72, 397
42,014
92,765
,16,280
,06,499
"85 059
¢ 091
30, ‘501
5, '478
14, ‘938
36 162
83, "466
87, ‘368
— 1,09, 97J
— 1,;9,438
— 2,41,012
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