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REPORT OF THE COMMITTEL ON FISHERIES IN
MADRAS—1929.
INTRODUCTION.

The Government of Madras in (:.0. Mis, No. 1038, Development,
dated 20th June 1928, constituled a Committee to consider the
aims of the I[Yisheries Department, to veview the progress so far
made and to make recommendaiions for its future,

The Committee consisted of the following:—

Chairman.

I. M.R.Ry. Rao Bahadur Sir K. Venkata
Garm, A7,

Reddi Nayudu

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

B.A., B.L., M.IL.C.
3. Dr. I'. H. Gravely, Superintendent, GGovernment Museum.

4. Khan Bahadur S. K. Abdul Razack S8Sahib  Bahadur,
M.L.C.

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

6. M.R.Ry. P. V. Manicka Nayakar Avargal, s, Retired

Superintending Fungineer.

7. R. S. Nayudu, Esquire, Bar.-at-Law, Municipal Chair-
man, Madura,
8. A. McG. (. Tampoe, Esquire, [.C.S,, Mm.1.c.

The Chairman, Sir K. V. Reddi, having been appointed Member
of the Teague of Nations, left Madras for Xurope on 30th July
1928, and returned towards the end of November 1928. Subse-
quenflv, he was appointed Agent to the (Fovernor-General in South
Afrvica. Tle therefore resigned  his C‘hairmanship and M.R.Ryv.
Diwan Bahadur Kumaraswami Reddi Avargal was appointed
(‘harrman.

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-

mendut‘ions :
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(3) in particular, and without prejudice to the enquiry under
the foregoing general heads

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

(1) 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;

({if) to examine the policy and programme of scientific
research and suggest recommendations for the eflicient 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 efticiency 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 7,
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; .

(vi7) 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 orgauization and working of
the fish-curing yards and make recommendations for cheapening
the cost of maintaining the vards and devising a more efficient
method of supply of salt with a view to effecting a reduction in
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? ‘

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

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

3. A questionnaire was issued on 22nd June 1928 to leading
official and non-official gentlemen interested in fisheries or actually
engaged in the fishing industry. The questionnaire is printed in
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Appendix I. Their written evidence was first serutinized and
the gentlemen required to give oral evidence before the Committee
were subsequently selected. A list of witnesses examined by the
Committee is printed in Appendix [1. The Committee commenced
its sittings at Madras on 9th July 1928, Besides Madras, the
Committee examined witnesses at (alicut, Ongole, Cocanada,
Vizagapatam and Mandapaw.  They also vizited the following
institutions, sites, etc,:—
The Fisheries Training Institute at Calicut.
The Fisheries Station and the Public Iish-curing Yard at
Tanur,
The Research Laboratory at West IIill.
The Lish Caunery and the Fisheries School ai Chaliyam.
The Fisheries Office and Fish-curing Yards, the sites for an
Aquarium and a Fisheries Training Tustituie at Vizaga-
patam.
The Research Laboratory ot Krusadai Island, Pamban, and
the proposed site for the Aquarium at Rameswaram.
The Trawler Lady Goschen.
The Committee took every opportunity to acquaiut themselves with
the social and economic condition of the fishermen and general
state of the fishing industry on the East and West Coasts,

4. In the report thai 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 1.
AIMS AND HISTORY OF THE DEPARTMENT.

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

5. From before 1870 onwards, Mr. H. S. Thomas, a Madras
Civilian, and Dr. Day of the Madras Medieal Service, subse-
quently Inspector-General of Fisheries in India, had urged the
importance of developing the fishery resources of India as an
important source of food-supply. Sir I'. A. Nicholson in an official
note of 1899 on the desirability of developing the Agricultural
Department, proposed that a Bureau 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 period of two vears to investi-
gate the fishery industry in the Madras Presidency and study the
fishing methods and practice in Europe.

6. Sir F. A. Nicholson visited fishing villages on the East and

West Coasts and made a tour of ten weeks in Japan in 1906 and a
further tour in Europe, America and Japan in 1907. Tn his
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teports he brought together a large fund of information on the
economic and industrial sides of the industry, prevalent fishing and
curing methods, apparatus, customs, the relation of 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. ;‘Iichc.)l-
son’s proposals for the initiation of a small Bureau of Fisheries
for Madras for the following reasons:—

(1) every civilised country possessed a Fishery Department;

(2) the fishing industry is of third importance in the
Country; s . , .

(3) the primitive and ineflicient 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. 176—5—200.

2 Sub-Assistants on s, H50—5—T5 each.
1 Clerk and Typist on Rs. 0.

3 Clerks on Rs. 20 each.

4 Peons on Rs. 8 each.

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

(a) experiments at a marine experimental station on capture
and preservation of fish and the development of by-mdust'rles
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 counected with
(@), (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 o

(3) the deputation of three students to Japan for training in
catching, curing and pisciculture, to provide the expert stafl
required at the sea fisheries station and at the carp hatchery.
Government in April 1907, approved of his Proposals (1) a'nd (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 given. Pro-
posals (1) and (2), the station at Tellwherry and the carp culture
experiment at Madras, also did not materialize. At this stage,
a departure was made from the original plan of gradually training
Indians in deep-sea fishing and fresh water pisciculture as .t_hey
involve highly technical operations for which facilities were entirely

5

wanting in India. In addition to himself as Honorary Director, .
Sir ¥. A. Nicholson found that two European 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 mnecessary enquiries,
will translate into definite methods and experiments the policy
and Iines of action sanctioned by the Divecetor, 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 varjous directions is reviewed below under appropriate
heads.

SECTION II.—MARINE FISHERIES.

The first suggestion for improving the indigenous fishing boats .
and gear is contained in paragraph 188 of Sir I'rederick Nicholson's
note on ** Fisheries in Jupan.” Here he stated ** it will be the
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 (0 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. Yor, 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 stuy 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 fleels of drift nets and miles of long lines, and to keep their
catches in such condition, whether in wells or salt holds, as shall
make them muarketable goods even weeks after capture. In Japan,
the improvement of boats for deep-sea and distant fishing 1s 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 necessary-—
to build such boats can follow on the demonstration.’’

In 1908, he reported as follows:— Except possibly for one

‘experimental trawler drifter (and inspection and research boat) I

hope to.work from the bottom, by very gradually improving local
and indigenous hoats and methods. In the matter of catching, it

is a question for discussion whether Government will plunge

direct into large enterprise, such as that of fitting out a trawler-

drifter for a quantitative exploration of the waters outside of
[ J
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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 KEnnur Experimental Station was opened with a
view inter alia to experiment with large boats and powerful nets
in catching fish. No experiments were however done at Ennur.
The experiments were transferred to Cannanore. Two boats, cne
a sailing vessel, Sutherland (named after the Chairman of the
Seottish Board by whose courtesy it was designed) of 12 tons and
the other u 15 h.p. motor vessel T'wrbinella of 25 tons built of
Arklew design, were constructed and fishing experiments beyond
the wsual yunge of the Toeal hoats were conducted till 191011,
The Sutherland, thongh it caught a much larger quantity of fish
{han local vessels, was found too slow for the light winds of the
Fast Coust.  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 ocrasion required, in unkiown and hitherto untried
conditions in purely experimental work, necessariby somewhat diff-
erent from their own.

European Master-fisherman.—Hence it was proposed, and
(Government sanctioned the proposal, to obtain a pra(rti(sal instruc-
tor from the Kast of Scotland who would experiment mainly in
drift nets and line fishing and in the exploitation of coastal
fisheries in areas hitherto untouched, yet probably well within
the 100-fathom limit. In 1912-14 no advance was made. In
1914 two excellent men were selected for appointment as Master-
fisherman and Mate, but the outbreak of War cut short the nego-
tintions, as both men were trained mine sweepers and were taken
by the Admiralty. The motor hout Twurbinelle was required at
Tuticorin for use as a swrvey and drvedging bhaat in connexion with
pearl and chank fisheries and was sent there. She conducted a
few fishing experiments at Tuticorin and attracted attention by
the wnusual catehing powers of her nets (set of nets ohtained from
Fngland). These nets, though small and insufficient, caught a
fair quantity of ‘““seer.”” The local fishermen at Tuticorin bor-
rowed these nets on a quarter shave hasis, hut owing to the
amallness of their boats were not able to use them effectively.

Simultaneonsly  with the construction of the aforesaid two
hoats, chartered Ratnagin 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 usual
limits of Malabar canoes. They brought in large quantities of
medium seer, small seer (varian), pomfret, dorab (ralai), small
charks, ete. 1,600 Ih, for one night's work was the largest eatch.
These boats enabled Sir Trederick Nicholson to ascertain—(1) the
character of the fish available in the ahove zone; (2) the ability of
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existing boats to catch such fish with the existing appliances; (3)
the quantities, value and profits of catches of such boats; (4) the
possibility of keeping fish fresh till they reach the shore. The quan-
tities captured were as follows: —‘“ In 48 nights of the two months—
they did not fish when the moon is near the full—the two boats
caught and delivered about 38,000 Ib. of fish, by far the larger
part being prime; this excludes fish taken by the crews for food
and fish rejected as tainted: one hoat moreover only fished for 38
nights. Hence each boat (almht on an average at the rate of ten
tons for the two months: the vilue, as paid by a local fish-curer
and continued by me, was about Rs. 1,600 or Rs. 800 per boat
with six men, plus the fish used as food, etc. No hire was paid
for the boats, but I agreed to take and they to give their catches
at the settled rates which were some 20 to 25 per cent helow bheach
rates.”’

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

“In 1914 the Assistant Director was deputed to Ratnagiri
(Bombay Presidency) to persuade the fishermen to come to South
Malabar with their drifters (Machwwas) with a view to demon-
strate to the local fishermen their efficiency but without success.
The Ratnagiri deep-sea boats refused to be hired owing to the
improved fishery conditions in Bombay. Pending the introduction
of the motor boats and an European Master-fisherman, the Govern-
ment sanctioned in 1915-16, the purchase of two Ratnagiri boats
with nets for experiments at a cost not exceeding Rs. 2,000 for
use with Malabar trained crew (1) to explore to some extent the
deeper waters up to the 100-fathom limit; (2) to obtain a supply
of larger sorts of fish for the cannery and curing vards; (3) to pay
special attention to the whereabouts of shoal fish (sardine,
mackerel, ete.) when not found in shoal; (4) to experiment in the
better treatment, temporary preservation, ete., of fish on board:
(5) to engage in other miscellaneous duties, such as those of
earriers. From 1916—20 the experiments with TRatnaeiri
Machuwas continued with varving success. The experiment had
however to he abandoned finallv in 1922, as in the case of the
Sutherland previously, because the erew did mot work pmperly
and secured on]_v verv poor catches of fish,
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One more experiment at introducing well-known and effective
implements from one locality to another was made. From 1917
to 1921 experiments were tried to demonstrate the.possibility of
using the bigger Malabar canoes and nets on the East Coast, at
Madras and Negapatam. The superiority of the Malabar canoes
and nets over the fishing craft (catamarans) of the East Coast
was at best doubtful, and owing to the innate conservatism of the
East Coast fishermen they refused to adopt these methods except
on conditions which could not be accepted. These experiments
were finally abandoned.

A T'isueries InspEctioN Boart.

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 necessary to live on the
sea at shoaling time, and to ascertain the existence, movements,
etc., of shoals, so as to direct and stimulate deep-sea work

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

18 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 ﬁshlng, a vast number of our fishes are surface
or mid-water swimmers, especially shoalers, and for catchlng 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-
thmg of the fish food (plankton) capacity of our waters and this
can only be tested at sea Finally, the inspection boat is
required for experimental use as a carrier I shall there-
fore eventually have to propoqe a power hoat as a necessary part
of our equipment

“ The Margarita (the pearl fishery inspection steamer) is not
a very satisfactory paddle boat, is hardly suitable ” (for trawling
and drifting experiment) ¢ fmd 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 hauhng heavy nets and lines, together with accom-
modation for the experimenter or ohqerver I enquired
of many firms in Great Britain on my recent visit and alag

2

Madras
Fisheries,
Bal. No. |
p- 117,
para. 43

Madras
Fisheries,
Bul. No. 1
p. lley
para. 48

Madras
Fisheries,
Bul. No. 3,
p. 142
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- ® .
consulted the Ir1§h and Scottish Official authorities and if Govern-
ment c}(l?ose t,o incur the expense, a very useful full-rigged boat
with a ““Dan’’ or other kerosene engine as auxiliary, and suitable

for all fish f i
£§’Uz:m.”s ery work, could be obtained fully fitted for about

The purchase of an inspection boat
_ The of ! was deferred
Margarita. was utilized for inspection and experimental ?;ivl;im
(1}1r111.g the year. In 1908 Mr. Hornell conducted a preliminar{ir
t1'f1W11;'1g‘ cruise alopg‘ the ‘Malabar Coast and the Laccadive Islands
\\~1th S.8. Margarita. His conclusions were that stream trawline
would not bfe remunerative within the 30-fathom line, where th:
bottom consists of mud. But a zone roughly 25 miles wide, of
grey sand beyond this line which extends from Cochin to COOJI’lda-
?OO}I;I may] prtove 1proﬁtuble. The Margarita was too small and
eeble a hoat and otherwise quite wunsuitable fo ‘men
. ‘ : suits T exper

’cravsihng1 and 11118{))ect10n and concluded that a trial witﬁelaflrll)e‘él’éz::
equipped vessel should he made. S.S. Wargarit i ‘
, > made. N.S. Hargarita was sold i
;(:;V Ii;q 12,t0_00 an}il enquiries were made for the constru(‘ti;)rrll }30::

spection schooner of the best class suitahl I ;
T pestion s f :lass suitable for all classes of
Indu By "1“ ork tn take the place of the Margarita.  Orders
e ally placed with Messrs. Burn & Co., C

e schooner Lady Nicholson with the followi

supplied by them in October 1913:— g specifications wan

Tounage

150 ton
Speed 8.
Indicated hm’;ﬂ.-pow,:.‘-. 8'14 knots.
Length . 75t0 95 BH.P.
Breadth . o 07 et
Dralt, {X?:ward 2‘;3 »
»
0il fuel consamution T,
ot monsm'r.x})tlon .. 11'06 gallung,

.. Rs. 997381,

March 1914, owing to
mn the Royal Indian Ma{iine

" ({,‘arger Research Vessel (Trarwler).—In
f()i t}1’fficulty of .prmturing a vessel fro.
bor t e an_nu‘ul mspection of the Laccadive sk 1

nt considered the advisability g ool e

would be sui . \ of purchasing | .
year he gt?l}:zﬂgil:pforlth; tin*‘lpectmn and would f(tfn'qth‘;eizlt “;'h::;lh
X > Sposal ¢ he FlSh : 0 e
that it was ; P eries Department :
vense] frv; as |~1tnpnsmble for that (1epartm£lf 10 e v_rlihey bel.leved
larger thqm t1hs present 'ﬂeet and that the addilti pvice @ suitable
of iL an | e Lady Nicholson would be des; on of a .Stenmer
f the department. desirable in the interests

‘The suggestion was acce i

ep e L was ace pted by Sir Frederic i

gertajntvtii?e;o:?:ium enable the department tokdggﬁl}:l(g?on,"?}?

groum{s: pne the. m;): {md character not merely of our f'r‘:l 31

wise of the whole of 05’7‘7?[)01'fant question of the richness o “ﬂ:’n'ﬂ
T deep waters in fish generally to;q.ef};e: Wlft’i;

rh b HE o, « ‘
l e eSt Seasons 1]19 ( IS\SSGS 0‘ :ﬁih availlab e Q e ei‘ means
',”’ (,‘apl ur ln'h(, ' lle[l[ l‘, rom fh() el X 1‘ 1 1 o nd 1h d }) b1t g

ience gained till 1914, the

aleutta, in 1912. !
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Lonorary Director agreed with Government that a better and more
powertul steam vessel with proper gear and more accommodation
than originally asked for by him in 1903 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 probubly necessary
before any conclusions could be drawn with certainty upon our
potentiul deep-sea fisheries. The wmere capture of fish was only
one point for enquiry among muny others including the important
ones of preserving the catches, bringing them {o port and the vital
one of the market, prices and profits obtainable.  For the preser-
vation of fish, a refrigerating plant and holds were required. All
these questions he stated could only be settled by thorough and
skilled experiments under proper superintendence by an experi-
enced and expert staff for which the specially fitted boat was
necessary. He conceded that it was unlikely that the Indian fish-
ing industry would jump at a bound from the catamaran or canoe
to the steam trawler and that the value of catches in the present
state of the industry and market might not recoup the investment
on u large boat of this description. It was suggested that the boat
was not to serve as a model or example for comumercial work, but
was solely intended and is a necessity lo enable the department
to make the researches upon which futuwre marine fishery develop-
ments may be founded. The knowledge required was what the
fshable 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 fucts 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 using boats,
dredges, etc.), capable of working in all seas and in all ordinary
weather and provided with proper accommodation for the technical
staff: (2) an intelligent and trustworthy sea-going staft (Master-
fisherman, Mate and Engineer) accustomed to such boats and
capable of using the gear to the best advantage; and (3) :1.staff
for superintending, observing and recording the data obtained.

According to the Homnorary 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
jndustrial work, but for exploration and research without which
the deep-sea industry cannot develop.

. &ir Frederick Nicholson, Mr. Hornell and Commander Huddle-
sh\ met in conference at Coonoor ou 14th May 1914 and drew
up,speciﬁoutions for an efficient research steamer at an approximate
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f‘oa‘xt of £8,500. The type of vessel recommended by them was g
arge modern twinscrew steam trawler. But Government decided
to postpone the comstruction of the vessel til] after the War

In 1919 Mr. Hornell revived the pr i
) ‘ proposal, but complie i
b_y suggesting that the ship should undertake trawling ml: L:)‘tflige;t
clal lines and stated that o profit of Rs. 70,000 (30?11(1 be mude-

4 = .
The _(xovel'nment appointed another Committee 1, consider th
question with reference to the following : — o °

m Coxce i P

(1) .lhe uses to which the proposeq steamer should be pui:
‘ (2) in the event of an attempt being made to estal lis} , 1,
‘lng as a comnlel"cl.al industry, the manuer i which %;lgll,({ﬁf;i tl‘i“’}’ g
as the supply of ice, unloading at the port, terminal o 1l e
and transport by rail could be overcome - oo slorage

(3) whether a subsidiary steas

. : v steamer | i
carrying catches to port, for l)ringing i(:e,si(;::ll(.l be provided for
) (4) ple;lns and  specification ’
steatners, the fuel to be used f

. > Place of construct
question whether tenders should be cull-ed) foLrO-nStl Hotio

’

(9) estimates of the initial and i
t recur roC
and of the scheme proposed by the Cm;‘;;’;&{:’ ?OSt of the steamer

(6) the department to be primaril
tenance of the steamer or

(7) the distributio

n of charges am
' e ong
would use the steamer ; whether the initi;l

)
of the pProposed stegmer or

n and the

Y responsible for i
Steamons | 1 or the wmain-

the 1departments which
on account of the steamer should 1, itod to (ho g charges
: E e deb 5 B
?]llle (lepar"cnlent in the first instance, oth(;rﬁ;;l :fnﬁheteshm?tes of
e use of the steamer when required at so nﬁuch o d Paying for
event, the rate to be charged was to e estimate( b8y i i that
d.
The Committee recom:
‘ A nended that ¢} i :
s-tel?]mer 'f‘or Lcommercial trawling shoylq b: -1q1)l«IeStlwIl of Using the
cable. Their main reasons were— thandoned as tupracti-

a) ““The fact t

nerati(ve), a most elaﬁ«l)nrt, ke such w
t:ml((l1 distribution is inev
cold storage depots an ice-maki

e'astablishmgernt ofpretail s(zlal((a) f(lellggtfldl‘lllg
15 considered necessary
England in the scheme he has :
E:atche.s: of the fleet of trawlers that Le ;
in ,Iu'd'la where the fish-trade 1s still ixe
condition the need for such (lish‘il)utl'
more imperative.’’ l

ate and expenasi

Itable, and wust comprise the e

ve and unorganizged

NE orgunization iy ingﬁnitel;

) . .

“ (b) “The difficulties of landing
» the only two ports convenient tobt

Cape Comorin, At Tuticorin g vessel de cl.uef trawl grounds off
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the hurbour, and at Cochin, while a steamer of this draft can get
in in good weather, this, 1 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 difficulty of
disposing of our catches would be small. The demaud from the
big passenger liners touching at Colombo would be sufficient to
account for all the fish that one trawler could bring to port. But
to use Colombo as a base of operations can hardly be contemplated
so long us Ceylon is under a different administration from Madras."

(d) “ Finally, and most cogent reason of all, the fact that as
the steumer would be utilized for a considerable portion of each
year for other purposes than commercial trawling (e.g., ilnspection
of the Laccadives, special fishery investigations other than trawl-
ing, ete.), and that for a couple of years at least she would be
employed on trawl ground survey extending from South Kanara on
the West to Gunjam on the Kast, 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 commercial manner, as the creation of cold
storage and ice plants would be an indefensible procedure unless
regular and large supplies of fish can be guarantéed.”

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 (plankton) of the sea. This last is an
extremely important matter, for plankton is the ultimate source of
the food-supply of the larger fishes and in it are found the eggs
and larvee of these fishes. ** Uunless all this be accurately recorded
they stated ‘‘we shall Iurgely be wasting our time and money.
Impertfect data are almost sure to lead to wrong conclusions and it
is 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 commercial trawls . . . We must trawl for fish
. and the catch must be sorted into species, and these must
be identified completely aund 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 tl‘awlin_g as a
business proposition.’”’
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' ‘ o f ‘ing uses for the inspection
They therefore suggested the following uses for tl pec
trawler : —
(¢) *“Survey of the sea-bottom and the fish found there
. . from inshore to 100-fathom line.
(b) General off-shore fishery investigations other than .tmw[
ing, e.g., the migration of food fishes . . ., .the exteusmlil. 0
fishing operations into off-shore waters for shoaling and surface
fish, plankton and general oceanographic research.
(¢) The annual inspection of the Laccadive Islands.
. : .,
() Lighthouse inspection.

They estimated ils cost at £30,000, but the Naval Al'(;llitecivs
estimated the cost at £409,000 in the year 1920.  As the cost was
prohibitive, the Government abandoned the proposal to construet
or purchase a trawler.

When the purchase of a trawler was abandoned, Ml Horugll
recommended and Government sanctioned the purchase of a Danish
motor culter 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.—DMr. Hornell visited Denmark
in 1920 and found that the methods of fishing found in Denmark
were the ones which would serve his purposes in the develol‘):nenl
of the coastal fisheries of Madras. e reported as follows : —*“The
Danes have devoted their energies to the thorough exploitation of
Home waters within at least 100 miles from port . . . \\'ouder;
ful progress had been achieved . . . quite a m\}nber of
freezing works, cold storage installations u‘nd (:iml.lerleslv;iellt.
springing up, with miles of new docks and quays where muc 10,'.i
and sand banks existed not six years ago. This it is tha
encourages me to press for development of methpds and upparutu.:
that have been found so ewminently successful undfn- relatec
conditions in Denmark. The cost of a new (Danish seine) net 1
Rs. 375 to 450. Fairly smooth bottom is necessary for good result:
and such we have in plenty on both our Madras coasts. Among
the advantages possessed by this net are—(1) the fact thf.t i
does not damage or crush the fish caught, as does the trav;' ﬂm(w
often ; (2) the capital required . . . is not one-tenth fo' Ed‘
required for a . . . steam trawler ; (3) use by boats o fd truz;
small enough to enter the harbours where seven to eight fee o
water is all that is available and (4) low upkeep and running cos
compared with a steamer ; four hands are enough to man onedo
these motor cutters.” Instead of a Danish cutter recomme}il le](
by Mr. Hornell a powerful sea-going launch Sea Seout availabl
with Messrs. Thornycroft, 48' 6" long, 9’ beam 3’ draft WItll} i
three-ton fishhold and 30 horse-power motor engine, a haf\iu 1;;5
winch and rope coiler to be worked off the engine, was finall]

purchased by Government for £2,250 in 1922.
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Lilr. Allan (Assistant Director, Marine) died on 22nd September
1922 and negotiations were made tor the engagement of an Knglish
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 Seca Scout arvived
in India in October 1923 and Captain Cribb attempted fishing oft
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 experimenis had to be terminated in March 1924,
The failure of the experiments was solely due to the dofects of
the launch and not to any inherent nnsuitability 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, bhut were
negatived by (fovernment,

With the bifurcation of the old Salt and Abkari Depariments
from Ist April 1924, all the public fish-curing "vards were {rans-
ferred to the Fisheries Department. (overnment in April 1924,
asked the Director of Fisheries to submit a veport on 1he feasibility
of making the fish-curing vards self-supporting.  The main item
of expenditure in the fish-curing yard budget was Its. 1,99,000
(1924-25) for the purchase and transport of salt. In the absence
of salt factories on the West Coast all the required salt (210,000
maunds on an average) were annually transported in xailing craft
by a contractor. As by sea transport salt invarfably failed n
reach the yards in time, on an average, about 60,000 maunds of
salt used to be sent by rail from the Kast Coast. The delay and
inconvenience and loss of salt in sea transport by sailing vessels
were considerable. The loss of revenue by depletion of salt in
yards was appreciable and the cost of the subsidiary transport on
the West Coast from ports and railway stations to fish-curine
vards was disproportionately high. The Director, therefore, N’:
commended the purchase of a second-hand steam trawler then
available at £2,000 or less, both for inspection and research and
for towage of salt to fish-curing vards on the West Coast and
calculated the resultant monetary benefit to Government in the
fish-curing vard budget after meeting all charges at half a lakh
of rupees. In 1924 the Government however

‘ ] ; vetoed the scheme
and terminated Captain Cribb’s engagement,

But in 1925 the proposals were revived by s B

J ixcelleney the
(tovernor and the trawler was ordered. [n 1920 when a fyll-

sized trawler cauld not be purchased owing to high cost, Mr, Hornell
advocated the introduction of the Danish seine net and motor
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cutter as the most economic and suitable means for the develop-
ment of the Madras Coastal Fisheries. The advantages of a seine
net over the trawl are mainly financial in nature. The cutter-
rigged seine net boats are much smaller than trawlers requiring
far less in outlay and upkeep. But in India we have yet to test
the suitability of all the available modern methods of fishing and
the Danish seine net was only one of such methods. The proposal
is novel and entirely in the experimental stage, where economy
in working is not the main consideration, but should yield place
to unfettered experiment till the most suitable methods are deter-
mined. An 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 monsoon
weather and affording facilities and comforts to officers and experts
was essential for marine fishery research and marine fishery
development and that the absence of such a vessel and expert staff
was largely responsible for the failure of the department to
introduce 1mprovements in fishing tackle, gear and methods

employed by Madras fishermen. A trawler, it was felt by virtue

of its size and sea-worthiness, would furnish the necessary facili-
ties for deep-sea work. Unlike a Danish cutter or small drifter
which could employ only a Danish seine or a drift n.et, a trawler
could trawl, conduct the seine net fishing Wlth 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 the?efore chosen as the best
all-round fishery vessel for pioneer work in Madras waters. Tt was
also decided to re-entertain Captain Cribb as Assistant Director
(Marine). :

Accordingly a second-hand Admiralty Trawler T.R. 8 was
purchased and re-conditioned at a cost of £5,699 and she. arrived
in India on the 2lst 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
to make her fit to undertake the journey from England to India.
The intention was that the remaining alterations necessary for the
vessel should be executed in India. The vessel was inspected before
purchase by the Naval Architects attached to the India Office and
Mr. Bracken and Captain Cribb approved of the purchase.
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The alterations and additions that were to be executed in India

were-—

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

(d) a refrigerator and cold store on board.

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

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

On 18th December 1926, on her maiden voyage to the West
Coast, boiler troubles started by one tube splitting. This was
repaired and she conducted experiments in deep-sea fishing off
(‘alicut, but the engine crew struck work and left the vessel. On
24th May they rejoined and further experimental work was done
in the night of the 24th. On the 28th January 1927, on her way
back to Tuticorin, a few more boiler tubes burst and she arrived at
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
sxamined 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
wld. 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,
wnd 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
ilterations and additions was examined and an estimate was
sbtained from Messrs, Hutson & Co., Colombo,

3
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M She was brought to Madras on 16th May 1927, as the S.-W
0111130011 had commenced and as Tuticorin did not provide a éafe.:
alnc. orage for her. In the experiments in deep-sea fishin con
(ucteld off C;ahc\it ‘an(ll) Manapad, the trawl gear supplied wi%h the
vessel was found to be of very inferior. quali .

would not si_nk in water and th)e nets x:tzl‘e(l;((l)(l)lf}, the otterbourd:

The trawler was in Madras Ha i
to the 13th September 1927. The r\lr);):.:le;l fr\?'?s t)}:'iun-llll%dlteo O\ff L;[ay
to_carry on deep-sea fishing experiments and to ezfg:amine }‘;W;Lae
and estimate the alterations and additions to her. No ﬁrh' y
experiments, however, could be undertaken till 14th Se tes 11:15
1‘927', as most of the crew resigned soon after the vessel 'u'f' n(; e:
Madras and as there was dificulty in securing the s; fess o
suitable men and the otter boards and nets requirved re :':.1?95 "
?’:;f&r' T{\‘;) ;fv;r otter l)g;n'ds had to be ordered at the %n(llll:jst:;:i
" er’s Workshops at Madras, a y i
industrlial Enogh(iueerpon 12th Sep%en?l()le:h]é;g;ve‘l?r(?:ll nlrzlgldtl;yé)ltlﬁ
;Ep]t&::];:q l,gaé,t}titzeti:;w]‘lir (ll)ul lllalfda dwien experimental cruises
off Madras, b se had to be closed as the inexperienced engin
room crew were unable to raise sufficient ste: Son
T o™ a \ steam pressure to wo
of the sea-bottom lilnﬂ;ﬁaiiic};isplwf):;fl.pom oving 1o the rocky natllllé.

The crew had to be discharge

obtained from Ceylon and Tuticogir?. ﬁ]g::geeﬁng(}tilll g:wtecr%w ane
14th October 1927, the Trawler was slipped at Madras allild “ming
repairs to the engine were carried out at Messrs. Binny’ Work
?Photl‘)s. ‘On the advent of the N.-E. Monsoor; the vltizlgl sl:go;k
uticorin on 22nd October 1927, arriving on 31 .
'1927._ Frf)m this date up to 26th April 1’9;;%. :}lllirie::ll 3\1:6 OCtObe'
;rllas.xp}(l)rmg trawl grou}lds off Tuticorin and Cape‘ Com(:riex?iug:‘
ma 1!‘(‘:;“{; qa(r)lfdﬂtranspor?mg salt at intervals. A detailed re or.‘;s:
be'qh()rﬂk bv e trawling experiments has been drawn u 'il:ld ﬁ
ﬂls(; o aLy :{1 fnntted to Government. During this perio‘zl ‘she vv‘:r;
. viewgtf ;‘1 ndo.r a period of ten days in dredging opemtionq w’tls
" Slew to fin ing out \&'lletller pearl ovsters existed hevo ‘d 1‘11 l
May por vesq;;lup, to wl'!m:h alolne naked diving is possil)le’.‘ i\)l 1 le.
regardin Aepth i asts\lpped in Colombq and the data rollu -ltngl
regare sﬁqtiog ,r“,l {131 ure of bottom, ete., were charted at K 96 ie(
Thand st (;md E ff( 'I(‘r.edg:mg and trawling were (rm}tinue’] oeth
Tubcorm and (iqoqmphen'dm' She left for Bomba 1( n&rth “
Dockvard' all;ﬁ/h().‘;:’ fm_‘ lnSpe?tion by the Royal I};ldian ‘L; lfw
for alterations ':'1(;65 dw}tp "t ey to fhe preparation Ofn mate
in Nover;xl)er 162118 ah fitions to her. On her return to ';St?naf?
i epomher 1923, she conducted trawling experiment‘ ff“ lconn
galore from 17th November to 10th De(-emb:ro i

26th Pecember to 30
week of March l(;)Qg.th December 1928, Trom Tth

dives.

T and from
she was . . January to 1at
After return frnmwat;:nﬁ"ﬂg‘*d in the inspection of Tacea-

* Laccadive Islands, she conducted

19

experimental trawling off the following places during the periods
noted against each:—
0Off Cape Comorin 9th March to 20th March 1929.
Off Tuticorin .. . 20th March to 2nd April 1929.
Off Calicut . .. 6th April to Lith April 1929-
off Tiruchendur  and 3rd May to 13th May 1929,
Manapad.

Reports on the above experimenls as well as those conducted oft
alicut and Mangalore in November last with conuected charts are
nder preparation. Ny

The statement below gives Jetails of experimental hauls made
nd fish caught aud sold:— :

——e——————————
\

Dat Place of fishin No. of l Quantity | oo disposed of fglm\:;::gh
ave shing. | paunls, | caught. P 1 old

RS A. P
M- 1-1927 ..1 Off Calicut . 3 About 1|Sold fresh .. 82 0 0

. ton.

3- ¢-1927 ..| Off Manapad 1 175 fish Do. P B T
14— 9-1927 and ;
16~ 9-1927; - 3 111
Lo 8 na | OFF Madres - 6 8351b. .| Do .]oer
23- 9-1927 ‘
30-10-1927 to of M nnapad, 60 27,683 1h, 2036 b sold | 420 0 4

Cape Comorin fresh and the

and Calicut. rest cured.

28 4-1928
17-11-1828 to ]
10-12-1928; Off Calicut and B0 | 22,8121D. Fish partly cured 210 16 0

26-12-1928 to Mangalore. and partly sold

30-12-1928 ! fresh.

9- 8-1929 to Off Cape Como- ‘ ‘ 0
o0- 31020 R 17 p2sy .| Cuwed 116 0
30- 3-1938te } off Tuticorin .- 5 1987 .. |SoMfresh .| 020 0
6- 4-1929 to i . g

94— +-1929 OFf Caliont .. | 13 10829 D: . .zt 14 ((:

(> Jomo- | 29 wred .. .-
3- 51929 to OE l'a.rpg h(,oglm‘ ‘ 28 7477 0T 7
13- 5-1929 n, Trichendur .
and Manapad, i

. The trawling grounds and  iheir fisheries are being studied
systematically in all their aspects. The fish caught are sorted,
identified and listed with weights, und measurements. An exami-
nation of their stomuach contents, gonads and so forth by dissectios
has not been possible in the absence of u labotatory 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 correlated or studied.



21

20

-apwm Su1eq 2194 SUOLI¥AILEGO AT

4 s3utSud a(pt YII4 vesije £q Suipue)s sea (05824 8y} SUNY AY3 SPRIOUT J0TU SIOP 9197 PIJOU SIBOY JO zeqUY YT, L
‘putss ou st 9197} uaya jdaoxa ramod JO 30INOS UTYUT 9} 0% phs [1es 0} AIeI[rXns 81 %0sj0oyoLNT Apv Jo suiBus oqf, .

e 0 Z1 069 |0 32T 069 paguatp f1a3s1dwioo st aye sv yiom fiuv sof pabvbus 1047 . puvILIYING
“ g9fo ¥L0 [T TTHECT[0 ST 0Z8 | TTGLENT |¥v &% " . g greoe ¥ o [0 I8 (v v g
“ gelo FLT {9 OT662°E|0 G 398'T]8 €T 093 S &IL|6 9 28T §{T ¥ [T T ZI8'T|€ €¥1'C ;08 0T3°1|"" 4 #a4007
“ zglo g & |1 T 891°2)0 6 838 | ¥ 9 321 T %9 |6 1 48t |¢ L6 jo o0 o0g99'r{0 0%6'T (0 16 {°° 4 3028 vOg
soud -4 {0 ¥ L |6 ST 2L3'9l0 0T 64| 0 6 98T € L9 |0 0T O3 [0 00T [6 2 92'T|0 98¥'T | ST #IT | " o wospoysty fipoy
a4 v 'BE)tacY sm | 'd 'V sm a-v csu [sjog spen| d v 'ex |sjog sepla v e ['spog cspep rsuny m1g
. !
«.%mw%wm nmmsww« . L i0) . ‘1o Sur . ; ) . wm.”mwo .
2ad dmwmm 70 7500 (3o, o 1590 ane A -jeolIqng an[e A o133 wﬂ?.P UIS02Y] s1moq o B[35S3 A
oduieay | oSvieay _ Joqurn N\

as employed

——

The subjoined statement shows how the vessel w

from 21st April 1926 to 28th May 1929

« ‘ l
BENad °
D e 5 ow — 0D D
~® o Lo . LX)
mV.ZV. = - cre
P=0o & 83
Fut &
=5 1
SN % s - o
A8 Hedm~ ©oHO
~Z B2RPER NORD -
8,80 ga N .
2528 & Ekc
© 3
| TN b4
. Sy
=®  re c
aSSS 5 oI N
et 2pew [ .
mv.que g% o .
233§ 5%
Rs™ 3 P
g W
2848 °
aNZES o o
g ® 2 P LR
8309 g8 - -
r.pco...u Ud
Rad = 4
I La e
&
X g
- - R
um LI I T~
e 2
rmtv @
~e% .., .58
EEQ o « o o
© o0 -
[T =
nh.ﬂ b M
— g e o =3
a? g @
B“WW. oo
HE o8 m ©
$widn ool
SXEEERLT
D..lr_l.mv.oa
oEc EAEAZ
O & R Q
@ o ee&na
AH A==

*auop YIoM JO 8In0Y JO IaqUInU Y} Os[e pue
QzET ISNSNY SuipUe SYITOTI 9A]am) I} SULILP AAID JO sofem PUE poTIUSUGD 90 JO onjes PUE JUNOTWE oY) SUIMoys juswojesy

“Judupunda(y 82343Yysty 3y} f0 8195894 SO YL



22
SECTION I1LI.—INLAND FISHERIES.

Sir Frederick Nicholson in his note on Fisheries in Japan,
paragraphs 196—212, suggested certain inland piscicultural methods
(carp culture, hatcheries, etc.) as capable of being copied from
Japan. ‘‘Jupan,’”’ he stated, ‘‘suggests certain cheap and imme-
diately possible methods, open 1o 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 b,
in three years; in the waurmer parts of the United States, 9 b,
in two years; while in China, carp attained 4 lb. in the first year
and 25 Ib. to 30 1b. at maturity in five years. Mr. H. S, Thomas’s
experinient in the Vallam pond of 4 or 5 acres proved that, after

stocking at a cost of Rs. 2 the {ry of local carp yielded 4,000 1b.

weight of fish annually after the first 12 months, without any
artificial feeding of fish or care bestowed on the ponds. Sir
Yrederick 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
ippointed Piscicultural Kxpert in November 1907, on Rs. 500—
10—750 in lieu of the Assistant on Rs. 176—5—200 to study inland
isheries, to experiment with the culture of carp and other fresh
vater fish and train Indian students in pisciculture.

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

(1) The Nilgiri Trout Fisheries, and the conservancy of the
3havani and Moyar Rivers.

(%) The establishment of fish farms al suitable centres for
ish breeding and rearing of fry for distribution annually to tanks
nd channels to reinforce their nalural stock of fish.

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

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

(5) Experiments to devise methods and implements for fish-
ing 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.

(6) Other piscicultural schemes, such as Hilsa breeding.
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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 to 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. [ridius) from New Zealand, successfully hatched the eggs
and stocked all suitable streams on the Nilgiris. The trout fishery
was thrown open to auglers about the end of August 1911 and
subsequently every vear.

Subsequent to 1909-10 My, Wilson’s activity extended to the
waters of the plains and in consequence he had to he away from
the Nilgiris for considerable time. His continued absence from
the Hills necessitated 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 tanks and channels to reinforce their
nataral stock of fish.

SUNKEsuLa Fisu Fara.

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 canal, 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 anicut, whence the Kurnool-Cuddapah eanal commen-
ces. The farm was intended for breeding and rearing suitable fish
frv for stocking the canal and connected tanks, as a 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 ohtained 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 he about three acres divided into 12
ponds.
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In 1918 the difficulty in obtaining water reached a climax when
unprecedented troubles were experienced in obtaining an ade-
quate supply even for the few small ponds which were then utilized.
In view of this and because of the restricted area of the ponds
available and the high cost entailed by the pumping operations
necessary to keep the ponds properly supplied with fresh water
during the hot weather, the question of transferring the fish farm
to another site where operationa could be carried on more exten-
sively and economically, was considered and sites were finally
gelected at Mahanandi and Praema, near Nandyal. A scheme
for locating the farm at Mahanaudi was drawn up, but owing
to religious opposition by the Mahanandi temple authorities it
had to be abandoned. The alternative site at Praema with much
smaller springs where there were already two small ponds for
larvicides, was then carefully examined and four additional ponds
for food-fish were constructed at Praema at a capital cost of
Rs. 5,350. The ponds came into use from the end of June 1927.
Gourami and Etroplus breeders were transferred from the Sun-
kesula fish farm to the Praema farm thus relieving to some extent
the congestion felt for years at Sunkesula. The spring at Praema
is a small one and any considerable increase in ponds here is not
feasible. The whole of the operations at Sunkesula cannot be
transferred to Praema. The pumping engine at Sunkesula had
become old and Government in March 1928, sanctioned the purchase
of an oil engine at an aggregate cost of Rs. 4,500.

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 foold
they require. To turn murrel fry into a natural shallow swamp
with abundant vegetation, insect larvie and crustacea 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
murrel to the Kurnool market at seasons of the vear 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 mnot being known, the earliest
experiments to breed the fish proved abortive. It was 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
scale through the medium of fish farms for stocking tunks 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
specimens from Mauritius in the same year. A few Gourami from
these consignments were sent to the Sunkesula farm. They bred
in 1917-18 and the rvesultant frv were transferred to specially
prepared ponds at Ippur. The fish continues to breed freely twice
a vear. These fish are specially adapted for pisciculture, but no
experiments at intensive cultivation have been made, due to the
limited accommodation available in the Sunkesula fish farm,

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

Tench.—The tench is a much better food-fish than the carp
and grows well on the Nilgiris where il was introduced years ago
from England. TIn June 1914, the Government approved of =a
scheme snbmitted 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 platean in Febru-
ary 1913 and placing the fish in Jeejur and Mattigiri tanks. In
February 1914, a further consignment of tench was brought down
from the Nilgiris and placed in ponds in the Sunkesula farm.
In September 1921, after seven vears the fish bred for the first
time indicating the success of the acclimatization experiment.
Unfartunately the fish and their offspring were lost in 1923. A
fresh batch was again introduced in 1923. These bred in 1926
and are thriving well. But owing to the cramped space available
in the farm, both this and the English carp ave accommodated
in a single pond. They will shortly be transferred to the fish
farm at Praema where conditions ave 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 tench for acclimatization. These fish have not bred
so far though they have grown and are in fine condition.

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

1912, that a live fish market should be tried by 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 advautages 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 absolutely fresh and
wholesome condition to the consumer instead of as often stale and
semi-putrid;

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

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

(5) the experiment was to be an ohject-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, But it was reopened from July 1917
to January 1918, a season when fish is scarce in Kurnool and
'was run this time by a contractor who was supplied with 884 1b.
of murrel from the farm. Two ponds for storing live fish pending
sale were constructed at Kurnool. That the idea succeeded 1s
shown by the fuct that the contract for 1919-20 was let at rates
vearly double those paid in 1918-19, thus indicating increasing
appreciation by the public of the convenience of getting fish at
times when usually none are available. The value of murrel, carp
and other fish sold from 1918-19 was as follows:—

Year. Value.

RS.

1918-19 ... 208
]919"20 ooe (N1 LERY LA e "o 334

1920-21 ... " . . e . 206
1921-22 ... . o - . : 338
1922-23 ., ‘oo e o - Ve 500
1923-24 ... . . . . e 145
1924-25 ... . .. - .. . 325
1925-26 ., e - . on vee 123

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

Irrur Fisu Farum.

In paragraph 210 of Sir Frederick Nicholson's note on Iisheries
in Jupan, 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 u site in the
Ippur Kamini tank for the establishment of o fish furm. The
Government sanctioned the I'ppur fish farm at an estimated capital
cost of Rs, 26,000 and annual running charges of Rs. 2,400. The
fishery rights in the Ippur Kamini and Puduparti tanks which
came within the gperation of the scheme were tuken over by
Government from the Nellore Distriel Board., This farm was estab-
lished for the following purposes: —

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

(%) to breed the most highly esteemed and valuable fish, such
as Gowrami, Etroplus, Tench, ete., for stocking irrigation tanks
and for market purposes;
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he farm was Rs. 400. There are only three pouds in the com-
pound: one, a small fresh water pond of 10,HG square feet and two
long ponds of brackish water.

The objects of the scheme were—
(1) to acelimatize certain salt water fish to fresh water, and

() to hreed larvicides and sporting fish for stocking purposes.

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

Ecperiments  and Results—Btroplus  suratensis~—The  first
experiments with the buckwater perech Ktroplus now extensively
used hy the Fisheries Department for stocking, were conducted
at this farm in 1916, Megalops cyprinoids. a sporting species
and u large nwmber of larvicidal fish were also introduced inw
the farm, but the limited space in the ponds precluded further
experiments with sporting fish which are of a predaceous nature.
Many tunks in the neighbourhoed are annually stocked with the
acclimatized Etroplus from this farm. The himited area of the
ponds has restricted operations and often supplies for the Fort
Mouat and rivers are annually indented on, for stocking tauks of
the C(hingleput district.

Gowrani.—The consignnments of Gowrami obtained from Mauri-
tius and Java, were kept in the fresh water pond as a resting-place
(after their long jowrney) before their distribution to other fish
farms. The small stock of Gewrami left in this pond breeds
1'egulau'ly and is one of the places where Gourami thrives well.

Propused Transfer of the Farm to Chetput.—Recently  the
Military authorities desired that the land and building used by
the department at Perambur should be paid for. The liwited
water area and costly water-supply were addifional reasons for
which it was considered desirable to shift operations to another
more suitable site.  Proposals were made in 1921 for the acquisi-
tion of the extensive borrow pits in the abandoned CGovernment
Brickfields at Chetput some of which hold permancut water. The
Public Works Department refused to vonsider these proposals as
they entertained hopes of sandAilling the pits and selling the lands
as house sites for a handsome price. The Health Department also
al 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
Departent vesulted in Government finally abandoning the scheme
for selling the sites. The Director of Public Health also withdrew
his objection to the retention of the ditches as fish-ponds. The

€)=

Government in October 1927, approved of the transfer und plaos
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and estimates amounting to Rs. 21,000 for remodelling the pits in
the Brickfields into fish-ponds have been submitied to Government
on 10th December 1927. The extensive water area available at
Chetput compared with Perambur will enable the department to
carry on cultural operations on an efficient and enlarged scale ude
quate to the preseut needs of the department. '

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

ln 1912-13 at the instance of the Health Department Mr.
Wilson made o series of investigations at the Sunkesula fish farw
with South Indian species of larvicidal fish to ascertain the best
ones for the control of malaria. The effectiveness of fish breeding
to destroy mosquito larvee in tanks, ponds and wells was demou-
strated by him to the medical profession, local bodies and the
public and a practical paper giving detailed instructions abou
kinds of fish larvicides suitable for fresh, salt and brackish watere
and the manner of employing them was read by him at the * All-
India Malarial Conference ’ held in Madras. 1

"These anti-malarial operations form a considerable and valuable
part of the department’s work and consist of three separate phases,
1z, —

(¢) the breeding and distribution of mosquito larvicidal fishe:
to municipalities and other public bodies;

(b) the periodical stocking of pools in specially malariou
localities with larvicidal fish;

(¢) the vonversion of mosquito infested sheets of water into
fish-breeding ponds which also serve the purpose of fish distribu-
{ion centres for the stocking of irrigation tanks with young fish.

(@) The department is able to supply specially selected
larvicides in large numbers at a nominal cost of Rs. 10 per thou.
sand. The Madras Corporation in 1915, the Cannanore Muunici-
pality in 1916 and the Bellary Municipality in 1917 applied t
this department for help and advice in stocking their ponds and
wells with larvicidal fish. Several thousands of larvieidal fish
were supplied from the Tppur fish farm and Perambur to Munici-
palities and local bodies till 1923-41 when the demand for them
from 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 matier
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 matter was investigated by the department and a
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complete report was submitted to Government. The investigations
in Madras and in other places went to prove that the failure of
the larvicidal operations conducted hy local bodies without refer-
ence to the Iisheries Department was chiefly due to the procuring
of unsuitable fish locally.

(b) The second form of operation is more directly in the
power of the department to organize and consequently greater
progress has been made in this method of ﬁghtingu malaria,
Inadequacy of staff and want of funds alone seem to have restricted
operations.  Up to now mosquito breeding water holes, ponds and
streams in several localities in" the Cuddapah district and in the
whole of the Nallamalai region in the Kurnool district have been
treated annually with hundreds of thousands of larvae eating fish,
Appreciable decrease in the incidence of malaria is reported hy
Forest Officers from the Nallamalais.

(¢) The third line of attack on malarious waters is perhaps
even more important. Two schemes have already been completed,
viz., the conversion of the I'ort 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 fo mosquito
larvie,  As a consequence malaria was endemic within both the
Forts, an extremely serious condition seeing that a Jarge Reforma-
'tm'x for hoys is located within the Chingleput Fort whilst a Police
Training School is similarly located within that of Vellore. The
moats have now ceased to harbour mosquito larve and have con-
currently become fish-hreeding ponds whence supplies of fry are
available for stocking a large number of tanks in the districts of

Chingleput and Nellore.

Verrore Fort Moat Fisim Fara.

In December 1916, the Sanitary Commissioner to the Govern-
ment of Madras reported that, if the Vellore Fort Moat could not
he kept free of weeds and stocked with larvicidal fish it ought to
be drained. The draining of the moat was then found to be a
difficult and expensive proposal as a large area of the moat is 9 feet
below the level of the drainage channel and about 31 million cubic
feet of water could only be removed by pumping. Sir Frederick
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 Fort 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 Fort. 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, Tater some improvements to supply channel
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were executed at a cost of Rs, 340. The moat now receives an
adequate supply of water and incidentally benefits the town as it
ensures a permanent supply of water in wells throughout the town,

Exrperiments 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 public of
Vellore accustomed to the coarse and bonv 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 Gowrami in 192324

Al L [ . ’
The fish bred successfully in 1926-27. Nearly a dozen nests were
recenlly obser i fourami secti i of
y observed in the Gowrami section. 'The heavy growth of

water lilies whose leaves are eaten hy this fish provides good
feeding. °

' J['u]'l(’,l-?.—-In the ln.st week of January 1923, mullet fry three
inches in length were introduced into the Vellore Fort Moat. In
the last wee;k of March 1924—after 14 months—they were found
1o have attained a length of one foot. This experiment has demon.)
strated that a suitable variety of mullet fry thrive in fresh wate?'
and grow to marketable size in about a year, even so far interior
as Vellore, Tn Egypt an extensive trade in the cultivation of
mullets obtained as fry from estuaries and backwaters has developed
within recent years. The fry heing abundant along the Coast
afford necessary material for stocking tanks in the sea-board of the

Presidency.

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

With a view {o demonstrate to the public the profits in tank
stocking and hreeding of fish on a commercial seale, an experiment
with the north Indian carp (catla) was carried out in one of the
sections of the moat during 1926-27. Four hundred and fifty catla
fry obtained in the (odavari River were stocked in one of the
sections of the moat in September 1926. The total cost of capture
and transport, including supervision charges, was only Rs. 85, In
the course of eight months the fish had grown to a length of two
feet. The fish in this section of the moat were sold for Rs. 800,

(mINGLEPUr Fort Moat Fanra.

A scheme 1o combgt malaria in the TReformatory School at
Chingleput by 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 (capital charges)
and Rs. 800 (running charges) prepared hy the Fisheries 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 guoat is kept free of mosquitos with a large stock of
larvicides and there has been practically no malaria in the Refor-
matory School.

E.rperiments 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 Advar 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
%“he maximum growth of muwllets in the Chingleput waters.

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

(4) Gradual acquisition of the fisheries of irrigation
tanks and other inland waters on payment of compensation
to local bodies with a view to annually stock t}{)em 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 local hoavds following the precedent of
Bengal probably to provide a convenient source of revenue to
augment their then scanty funds.

After the formation of a technical Department of Fisheries, the
first inland fish farm was established at Sunkesula in 1909-11.
Mr. Wilson submitted proposals for the acquisition of the fisheries
of the Daroji tank in the Bellary district and the Cumbum tank in
the Kurnool district. The proposals were sanctioned in Octobar
1910. TIn 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

h)
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the expert officers of the I'isheries Department, the GGovernment
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 aud the Colercon
were likely to increase as a result of the Hilsa ogerations 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 gift on the part of Government
and since the district 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 pay-
ment of compensation. He further added that, in any case, whatever
they might be entitled to on account of the original grant they:
were not entitled to any unearned increment such as was ther
rapidly accruing, partly by the reason of the ggneral econonie
rise, partly by the direct action of Government in the Fisheries
Department and other departments. Government accepted 1‘he
proposals and adopted the policy of gradually acquiring ﬂ_w 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 (@) and Ra. 5,578 respectively
as compensation for the loss of the income that they had been
enjoying till then from these fisheries.

Similarly in 1916, the Government directed that the fisheries
in the Cauvery and its tributaries within the limits of the Salem
ar.d Coimbatore districts be credited to Provineial Revenues from
191617 and that the District Boards of Salem and Coimbatore he
paid fixed annual assignments of Rs. 2,198 (b) and Rs. 2,360 (¢) a
compensation for the loss of the income which they had deriveﬁh
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 be

(a) Subsequently reduced to Rs. 23,031.
(b) Subsequently reduced to Rs. 656
() Subsequently raised to Rs. 2,865.

[
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paid a fixed annual assignment of Rs. 1,893 as compensation in

. respect of these fisheries.

In 1922 the Government sanctioned the provincialization of the
fisheries of the Amaravati river within the Trichinopoly district
and the North Rajan and Vadavar irrigation channel and other
branches relating to the Lower Anicut system and directed that
the District Boards of Trichinopoly and South Arcot be paid an
annual assignment of Rs. Y12 and 3,177 respectively as compensa-
tion for loss of fishery rentals.

Thus the total compensation now paid to the District Boards
of South Arcot, Tanjore, Trichinopoly, Salem and Coimbatore on
account of the loss of Cauvery and Coleroon fishery rentals s
Rs. 40,906, while the average renfal for the last five years ending
192728 from the same fisheries is Rs. 77,009. The average
increase of rentals over the total compensation paid to district
bourds is Rs. 36,603, viz., about 8)-5 per cent in five years.

() Canal 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 Cuddapabh 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 Kuwrnool and Cuddapah are paid fixed
annual assignments of Rs. 2,222-14-0 and Rs. 321 respectively as
compensation. In 1914 the fisheries of three irrigation tanks in
the Salem district which are fed by the same supply channel as
the Barur tank were taken over on payment of a fixed assignmeat
of Rs. 20 per annum. In 1916 the fisheries of three more tanks
in the Kurnool district were acquired on payment of a fixed assigu-
ment of Rs. 16 per annum.

1u 1916 proposals were made for tuking 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 ... ... 3,789
Chittoor ... 200
Anantapur Lo 11T
Nellore ... 185
Chingleput ... ... 2,803

7,094
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It was in June 1919, h
It w : . > owever, that definjt . sals for
Zc-qﬁl_sn.l'on and Systematic stocking of all sulitfabIlnopmSdlb f({l t'he
)t 1stlllct, Was inaugurated. Al] the maj s of 1 et
ut a ‘e distri e
}:‘)01- : ;elf)e;ill(:l:hd}ftr‘wts were accordingly surveyed and a sch
por d natull.alé'wufl.l ‘ﬁ‘sl‘lenes, by annual stocking \\'itil .\'uit'i;)bleefl:'le
oo satural \tl L;e? as well us fish farms, way fol'llllll‘lt(;l le
Draposals for ]11e0 dLQlllSlt]lO]l and organization on a )E' "(.I( ‘1?
o ok o Chin(depf::n(ll?tfgu:)d suitable in the Nellu‘re l(I;;iI:itl uxllild
the D { gleput :1_10 » Were sanctioned hy (Jover i,
‘le ‘llstu‘(,‘.u Boards of (,hlng]‘eput and Nellor )w" o ernment 'd”d
annual assignments of Ry, 7 00 and R 2300 rerno e
colpensation for loss of fishery rent‘al; s respectively as
Subsequently the (4 .
‘ overnment approv
o 1L e ( approved the propos ‘anst
o this depurtment 13 mope tanks in the Uhingll(ejgzzald'mt t'“:uStell‘
Istrict ane

granted an additiony] com sut] i
Dty s pensation of Rs. 175 to the Chingleput

The Nellore : "
of its kimf IOthdHf? '( hl}lgleput tank stocking scheme s ) fir
and Chinel € tinancial results of tank ki e he firgt
.fn( “hangleput districts for the five venm .1 1 1n the Nellore
ollows : — years ending 1926_27 are 4

C/lfuyh'put tan/ .\'l,()('A'l'Il(/ scheme

—

1925-28, 192827, Total.
|
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—_— 1922-23, { 1993-2¢ 1924-25
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Nellore tant: stocking scheme
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RS, 4, RS, A,

10,827 11 | 68,819 3

The receipts for the £

ne : Wt five years fy i
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rain in two out of five
' Years and non-eo.. ;
villagers and lessees in 1925_2¢, Ilfeni(;(zn?:;?f)lfo I;e(li!t1 o th;arzi o
: 8 1n the first

r tanks of the Chingle-
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five years that the scheme has worked over compensation is about
37 per cent.

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

Government.

(5). Experiments to devise methods and implements
for fishing perennial deep water tanks throughout the year,
as such methods are wholly wanting and the fish from such
sources 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 und full the fishermen are unable to fish it and pereu-
nial water tanks are hardly ever fished. With regard to others
the usual practice is to wait till the tank is about 1o 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 nel;

(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 putretaction 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 Dbe turned to
advantage if not for agriculture, for piscicultural purposes.

To remedy these defects experiments were initiated at Chemba-
raumbakam 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 run dry annually, the experiment was not made.
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Morap Fisa Farm.

A somewhat similar scheme was evolved for developing the.

fishery of the new irrigation reservoir at Mopad, Nellore district,
in 1918. This great sheet of water formed by damming the riverv
Manneru impounds a large body of permanent water. The objects
of the scheme were—

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

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

(3) to experiment in fishing with boats, nets and other
implements throughout the year, to thin out the stock in the
reservoir and to 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 (h.nnes of Rs. 2,500. The Govern-
ment sanctioned a further sum of Rs. 2 ,600 for rectifying defects
in the construction of the furm. The deep water tank experiments
orlgmally proposed to be conducted at Kunigiri are now carried on
in the Mopad reservoir, where the necessary facilities exist.  The
cultural operations in the fish-ponds 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 ... 126
partly to stocking and partly to | 1922-23 ... 422

some improvements in methods } 1923-24 .. 758
of capture. The latter aspect is] 1924-25 ... co e 182
however capable of further deve- | 1925-26 ... 721
lopment. 1926-27 ... . s 761
L1927-28 . . 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
may be utilizing the knowledge acquired from the department, in
a way detrimental to the department’s immediate interests, it is
nevertheless a matter for gratification that the department’s
demonstration has been effective.

The aim of providing a constant supply of fresh fish at cheap
rates to the people in the neighbourhood has also been realized in
a considerable measure in recent years, with the progress made in
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fishing the tank regularly. The fish caught are regularly supplied

all round the year, to the markets at K‘lnl"‘ll‘l and Udayagiri and
sold locally at a fixed price.

(6) Other piscicultural schemes.

Ihisa breeding.—Ililsa is u large and highly esteemed fish of
the herring family which ascends rivers as does the salmon, for
breeding in fresh water. The (auvery in the south and the Blstlm
and (Jrodd\dll in the north, ave the chief vivers in this Presidency
which are visited during the south-west monsoon by shoals of
breeding Hilsa. ]ﬁ\(enslw and valnable fisheries exist in these
rivers.  (onsequent on Dr. Day's report on the disastrous effects
of anicuts which obstruct the free ascent of fish to their natural
breeding grounds and facilitate their capture and destruction by
fishermen in enormous numbers, (Government have been taking
steps since 1869 to safeguard the Iilsa fisheries from possible
extermination.  The suggestion of Dr, Day to construct fish passes
acrosz anteuls was tried in his time at the T.ower Anicut, but were
found ineffective as Hilsa would not ascend them. Tn 1909 the
yuestion was revived by Sir Frederick Nicholson. After an
»xhaustive enquiry fish passes as a protective measure had to be
inally abandoned.  The proposal for the construction of a Hilsa
natehery at Lower Anicut on the Coleroon rviver as the only satis-
‘actory solution of the problem was approved hy Government. An
>xpenditure of Rs. 3,910 to meet the capital cost and the ruoning
wpenses was sanctioned in 1909-10.

The proposal was (1) to establish a hatchery at Lower Anicut
‘Coleroomn) to strip fish, artificially fertilize und hateh the eggs
nd (2) to rear the frv in suitable growing ground before liberat-
ng them into the river. Mr. Wilson succeeded in fecundating a
few eggs in earthen pots, but for some reason or other, the hatching
f eggs in the hatchery since its construction in 1909 was not
mecessful.  Tn 1915 the present Dirvector took charge of the experi-
nents. By 1921 the details of the method of impregnating Hilsa
wes, their subsequent treaiment and hatehing on a large scale
vere all successfully worked out.  The hatching of HMilsa eggs
naving been successfully accomplished, the equally difficult
woblem of rearing the frv till they are of sufficient size before
iberating them into the river, remains to be solved. The fry,
vhen hatched, are mouthless hardly 3 mm. long, float belly
ipwards when resting and swim at intervals by rapid corkscrew
novements of the hody. Thev 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 thev grow to sufficient size to go to sea. There are no
suitable rearing grounds at T.ower Anicut. The Collair lake in
the vicinity of the Kistna and the Godavari appeared to afford the
necessary facilities for the work, Pmpnsnls for instifuting further
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experix'nents in the Collair lake were therefore submitted to Govern-
ment in 1925 and a sum of Rs. 500 was sanctioned. A small
experimental hatchery with one McDonald jar and an iron over-
head tank was fitted up in the office of the Assistant Industrial
Englneer,.Bezwada, in 1926-27. There were ripe fish avaiLabie
almost daily that season, but the difficulty was to secure the fish
before death. On the few occasions live female fish with e\:udil‘nw
eggs were obtained, live males were not available. At the“Im\'e:'
Anicut as ?h.e fishery is controlled by a single lessee th/ere: ‘ll;(‘
grater facilities in securing fish alive. Also the method of lﬁs:hin";
,at Lower Anicut by means of a hand net when the river ik fu"ri
and the drag net when the river is low, enables fish to be kle )tsql'\‘lt-"
f9r some time after capture and there is every facility t(I) a 1I 1
live fish, male and female, required for hatching operations BeTel( ‘
fishing at the Bezwada Anicut is free to all and ea(fh’ ﬁqlh' .1"
fishes whenever and wherever he pleases and carries aw:ll erl};}-“;
he r:atc}'les without reference to others. TFishing is dlnne By . a']
net which is allowed to drift with the (:urren? and thle }f;:}t il;u
u_su}ally taken long after they have been straneled to death lGre'(t)
difficulty was therefore experienced in sevurir;l(r ripe fish .'lli\'e A"lf
Bezwada. However, a few fish were procured :;nd theill' eo-‘u-\' w .

hatched in November 1927. RET WO

Hilsa is absent from West Coast 1ivers which appear admirably
adapted for this anadromous fish being uninterrupted b‘v 'm't )t}
full of fish-food and having excellent hreeding grm{ndq' i‘l(tlll *
study of conditions in West Coast rivers igs necessarv,‘ .befo:'l(: ‘tll(:'

experiments in transplanting Hilsa to the West Coast is done with
any chance of success,

SECTION IV.~—FISHERY INDUSTRIES

- L NI . .
Sir {‘redemlx Nicholson in his mnote on Fisheries in Japan
) ¥ . s h ey . W n
proposed an experimental station for developing Marine I°
on the model of Jupanese institutions W ’
!1e has defined the aimgs and lines of work
is an abstract:— ‘

isheries
In paragraphs 186-194
of which the following

““ The first suggestion relates to the
least one seq fishery Experimental Station. MThe peculinr hi tory
and work of the Jupanese Stations as described ul)luve ‘;l '“:}m:“
practical value; they arve * peculiar’ in the sense t‘h;tm“ lwk"
th.ose of f)the{‘ countries, their origin and Pri'marvlo,b"e(-f 'iq "lllllllls'e
trial; primarily they are not biological obserlvato{?ieq ;’ﬂ]lllfl;)‘lt:
t.hough these are, but they are places where the )m(‘e:e,see nf(the;
industry and the requirements of the trade are prczzctiétzllll' experi-
mented upon and developed, e.g., in the building of bett"ir .I;gats,

. early necessily for at
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! the use of new nets and methods of capture, in the better curing
ad preserving of fish and in new modes of preservation, in intro-
ucing goods into the market whether by exhibition or otherwise,
1 various methods of pisciculture, and in educating the people
1 these processes, whether in practical schools or by advice and
cample.  They serve secondarily, however, as places of experi-
lent and research in special matters, and as centres of that
1quiry and observation so essential where (Fovernment desires to
nprove an industry or a community by methods based on exact
nowledge of conditions and facts. In like manner, we need
gperimental stations on these coasts as a means, in the first place,
[ ascertaining experimentally the boats and nets, the catching
nd curing methods and processes, ete., suitable to these waters
nd climates, and of estimating quantitatively the chances of
ctended fisheries; in the second place, of demonstrating and teach-
ig those found to be of real practical value; and in the third
lace, of obtaining knowledge by close scientific obser ation of the
haracter of the waters and of the habits and characteristics of
heir fauna and flora.”

< . . the Madras fishing industry . . . leaves
Imost everything to be desired in the methods of capture, preserva-
‘on and distribution . . . however backward the West Coast
1y be, it is, I consider, in advance of the FEast Coast in the
latter of fisheries and since this important industry is waiting
or development, and there is no one to begin it, Government must
how the way; the Japanese (Fovernment, notwithstanding consi-
erable private enterprise, have found it necessary to act in this
ay, viz., in establishing Experimental Stations, and I suggest
hat the Madras Government shall begin work by establishing as
son as circumstances permit a first station on the West Coast,
robably at Tellicherry with the following initial objects:—

¢ Pirst, it will be the earliest business of the station to
wild or cause to be built on its designs small (5 to 10-ton) sea-
oing fishing boats (sailers) suitable to local requirements within
he means of many local fishermen, safe, roomy and comfortable
nough to shelter a crew for a week or more, and to house their
atches in saltholds or in wells or live chests .. . In Japan
he improvement of boats for deep sea and distant fishing is a
onstant anxiety and subject of experiment and our experimental
tation should take the lead in demonstrating the best build and
ig, and the cost; measures for assisting fishermen—if necessary—
o build such baats can follow on the demonstration.”

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

e adopted . . N
6
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‘“ The third object of the station will be to experiment in
bringing fish to shore or into the curing yard in better condition
than at present, even when salt is not used on board; to learn and
to teach, the better treatment of.the fish, alive or dead, so as to
minimise the chances ot taint before reaching the market or the
suring yard . . "

““ The fourth . . . object of the station should he
. . . to teach the method of rapid collection at sea and
transport to shore.”’ :

‘“ The fifth object iy 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.

. . . 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 davs only; preparations, such as shark flesh and
other pastes of Japan or the dried cod meal of America; goods put

up in cans for indefinite preservation and, if necessary, for export.”_

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

““ The seventh immediate object of the station will ble
observational. The station will be utilized as a minor marine
laboratory for studying questions of importance relating to the
food-fishes of the Coast. We know practically nothing accurate
at present of tha habits, food, habitat, spawning periods andd
places, ete., 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 he able to
utilize and control the statistics now  furnished regarding the
catches, appearance and disappearance, ete., of fish by the fish-
curing yard returns . J

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 1938, Siv
Frederick Nicholson obtained sanction to a station at Ennur intende(l
for the following purposes:—

(7)) 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; ‘

LA
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(/7)) to experiment with the best methods of preseiving
and bringing fish fresh to shore and putting it cheaply on the
market free from taint; :

(¢¢1) to experiment with a swift carrier boat with live
chests and wells for collecting fish from fishing boats and landing
them without delay;

(1v) to effect improvements in indigenous methods of cure
and introduce improved methods, such as smoking, wet pickling,
mealing, canning and refrigeration;

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

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

The bulk 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 arve
summarized below :—

A—CurinG.

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

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

Miscellaneous other experiments.—A beginning was made in
investigating the proper treatment of fresh (not cured) fish on the
way to market or to the consumer, so as to ensure—(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 from 70° I'. to 100° F.

with slight variations on either side and yet poor, both in the,

material assets which simplified the question in the West, such os
wealth and high prices, cheap ice and coal, short journeys and
rapid transport and also in the moral assets, such as business enter-
prise, technical knowledge, educated public taste and opinion,
sanitary regulations and so forth. The problem was how to get
wholesome, untainted fresh fish to murket without ice, us a rule,
at low cost, and in large quantity. It was, however, proved by
numerous experiments that fish well cleaned and soaked for a few

minutes in weak brine with a slight admixture of boric preser-

vative would keep perfectly up to at least 24 hours without the use
of ice even in March, especially if wrapped in special paper, such
as 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 dryvness, though they had received
no salt, ice or presercalive whatsoever; flies entirely abstained from
touching them when wrapped in butter paper or vegetuble parch-
ment; the fish kept perfectly good for days. .

The Chlorine process of steeping fish in electrolysed sea water,

ras 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 Cannanove as Ennur was foun
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 wapidity
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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market for cured fish, but realized, in several cases considerably
bigher prices than ordinary local cured fish.

A parcel of dry saltfish samples—cod, haddock, ling, etc.—
was obtained from England and was a revelation to curers in
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 salt, the strength being kept up by loose salt; this gave
a Dbetter swrface to lightly smoked fish. Owing to the impurities
of the salt from the salipans, KEnglish salt had to be largely used
tor experiments.

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

1910-11.

Kxperiments in the preparation of dried saltfish of superior
quality were continued. IFurther experiments in washing salt in
a sieve, in a tub of semi-saturated brine to get rid of dust, mud,
sand, small shells, ete., 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 sodimmn chloride. Other
experiments tried were the following: —

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

Old Dbrine, 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 fltered
through sand and charcoal or latterly boiled. An addition of one-
third further salt brought the brine back to saturation.

Form,c'zl de hyde and Chlorine.—Though sterilizing fresh fish,
guited, split and washed proved 1o be a success, vet sterilizing
good-sized whole fish when merely gutted was found to keep good
only for short periods. Five or ten minutes steeping in strong
brine made sterilization by the Hislaire process u certain success,
while a very small addition of boric preservative to the brine wus
found to ensure preservation for several days.

Tanur Station.—As towards the close of 1910-11 the Govern-
ment sanctioned the {ransference of the oil and guano operations
from Cannanore to Tanur, the curing work also, to facilitate easy
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supervision, was shifted in 1912 to the latter station which had

more fishing boats than any other fishing centre in Malabar and
landed a much greater weight of fish.

The following experiments were made at the Tanur Station:—

1911-12.

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

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

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

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

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

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

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

(4) the greater range of culinary possibilities;
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(5) the fish, when out in barrels, were not liable to the attacks
of insects, mildew, etc., a common trouble with dried fish especially
vhen stored in bulk;

(6) wet curing is independent of weather.

The disadvantages were—

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

(2) the larger quantity of salt required;

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

There was a notable visit of enquiry by an official deputation
‘rom Eastern Bengal and Assam to study these methods,

1912-13.

By the commencement of the year the Tanur Experimental
station had two curing sheds, dryers, smoking hoxes, 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 vear wus on Pilchardizing
m the same lines as practised in Cornwall, viz., in placing the
angutted cat fish (Pilchards) in heavy salt in 1 to 3 for a week or
two, removing them to barrels with loose staved hottoms and
subjecting them to pressure; the result, after two or three days
moderate but increasing pressure, was a firm solid mass of moist
pickled fish, and a considerable quantity of good and pure oil
Umost 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 vear 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 ta find some mode of drying them,
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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 4
a product suitable for the best tables and kept perfectly good for
months. The special features with the semi-dried prawns were—
(1) they retained the original prawn flavour; and (2) they were
easy for cooking and for digestion. These products were tried
scores of times with invariable success and great appreciation by
consumers.

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

1914-15.

The year was extremely unfavourable; there were no shoals of
cat fish, few large fish, extremely few ‘mackerel and an extra-
ordinary shortage of sardines. No new departures were made
except in the construction of a new drier and in improving the
semi-dried cure of prawns. These were well established as an
excellent product for which there was a large demand. Tive
pounds of fresh prawns 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 vear to take charge of the Tanur Station.

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

1915-16. N

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

Pickled Mackerel.—The new experiment was tried in pickling
mackerel, but these were too few for serious treatment. Mackerel,
pickled with salt like Scotch and English pickled herrings and
-sold moist, were favourably received, Fxperiments in pickling
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mackerel with vinegar (a strong antiseptic) and spices were started.
The difficulty with this process was to get water-tight wooden
containers or double lacquered kerosine tins.

1916-17.

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

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

1918 24,

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

Fish Amounts for which

Year. oured. sold. Rewarks.
LEs. RS,

1918-19 .. | 90,269 3,878 Bardine though abundant was
swall.

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

1920-21 .. 97,724 6,802 Sardines secarce, but mackerel were
in fairly large quantities.

1921-22 .. | 100,817 5,917 Bardines soarce, but the fishing was

slightly better for mackerel and
some of the larger kinds of fish.
1922-23 .. | 249,293 |Not eeparately given.| Fishingseason favourable. Bardine
Larg» supplies of cured| and mackerel abundant, though
fish to jails amounted| large fish were scarce.

to Rs. 6,401,
1923-2¢ .. | 92,031 [ Not separately given . }Seagon disuppointing. Sardinesand
wackerels tearce.

192¢-25 . 83,813 Do. . Do. do.

1925-26 .. 83,284 Do. .. Do. do,

1026-27 .. | 78,764 Do. .. | Season poorest of the four years,
inolufing 1926-27.

1927-28 .. | 81,870 Do. .. | Bardine soarce.

1924-25.

In July 1925, the Government ordered that the accounts of the
Tanur Station should be maintained on commercial lines,

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

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

Saline excrescence in dried prawns.—The occurrence of salt
excrescence was found to be connected with the length of time for
which the prawns were cooked; by limiting the cooking to an
absolute minimum, the defect was found not to appear for a con-
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 a view to augmenting the manufacture of
semi-dried prawns for which there was always a high demand, and
to extending and demonstrating prawn curing methods 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.

19256-26.

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

1926-27.

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

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

The manufacture of Bonito will be one of the chief items of
research and experiment at the fish-curing yard in Laecadive
Islands recently sanctioned by Government,

51

Experiments in sterilization were renewed. Big galvanized tins
were used as containers. A consignment of fish was sent to Vellore
where the fish arrived in sound condition. The contents were sold
and the tin returned; but the container was subsequently found
unserviceable owing to the bolts getting rusty and developing
leaks which could not be soldered. A suitable container is to be
devised for future experiments.

Experiments in electrolysing salt water for preserving fresh
fish were 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 hypochlorite 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 to trans-
port fish in sodium hypochlorite solution. The need of the services
of an Engineer and Bio-chemist who could devote their undivided
attention to the work is keenly felt. The modern tendency is to
eliminate all preservatives and antiseptics (such as boric acid)
even in infinitesimal quantities, in the preparation of foodstuffs
(vide “Report by the British Depurtment 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
salt to be issued for curing shelled prawns and Mullan (Equula)
in wet and dry weather and for mackerel under Ratnagiri cure in
the public fish-curing yards. The proportions fixed were the
following : —

Wet Dry

weather. weather,
Shelled prawns o 1:4 1:5
Mullan . w. 1:6 1:8

'Mackerels under Ratna?;iri cure, 1:6, 1:12, 1:19 on the first,
geoond and third days,

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

Special attention was directed to the reduction and standardisa-
tion of working costs by organizing labour. The coolies engaged
on daily wages were dispensed with and contract rates for piece-
work were introduced resulting in a great amount of saving.
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_ Fish-curing is an age-old industry in India, but the methods
Ll:e Iiltsinaizégfxlle:al:i pfinmtive and susceptible of great imbrove-
' rard to the flavour, appearance, cleanli 3 i
quality of the product. The chigfpindi;;!eli);;ex‘ﬁgtllllfsbi:ntd keftp 1tlllxg
hsh., usually for one night, followed by sun-drying I(A)sa 1
patient endeavour to ascertain improvements in ?neé:h. d (:Ilig a'nd
inexpensive to adopt, has been made by the de urtU N t Py
cularly at 1t§ experimental station at Tanur 'l‘hz Tmen' SI')aI:tl-
has a}ccomp‘hshefl much in determining the .correct ii‘llm t't‘mm;
i?]lcfpftzg cillllrlil;g', implrove((} ﬁethods of cure, including Il;giozfl(llﬁoge

ngland and America. It : i
fo t}:‘ws'e of the:‘bazua.r (karwvad). To isntP;I(‘)(:](ilI::(:stl?: einflag‘)ll.‘oi'l;ﬁf:ut),r
;z(ifl::ﬁ:gtﬁ)tnla;;:‘ into 'ﬁz}de paréicularly in regard to clea:nlinlész

. , per salting and drying, si

curing yar‘ds.were. transferre(% tempora{;l; ’frstilxn (g};): egzllltlelll; —
1§1en@ to “° Fisheries ’ in 1917. 1In 1924 all the yards iflp?l;t_
l)x:esulenc_y were transterred to the control of this departmente
Progress in lmprovement in public fish-curing yards has been slo“;
:mrangiobo;fitgzu?eo;;lIlqttg and i\%x}()ll-zlllt conservatism of the curers

. fa Josttion. — With  patience these obstacles ar
gel.n% gyelc}flne. N(.)w there is a notable improvement onttlille“\V:el‘:

oast in the cleanliness of the products of these yvards but hb
produce is not yet up to the mark. The work in {h E, " ot
yards cpmmenced only four years ago and refor the ot Coust
more difficult than on the West Coust chiefl on acemt
extreme poverty of the Bast Coast cur,ers
has been made. h

are even
Y on account of the
A begmnmg however

B—Cannixg,

Aug.llst 190 ‘0 '111 i p

I £ 8, (l veril Ilellt Sun(}tl()“(‘(l (jall“il] 3 . 1 i []le“‘ﬂ

' n ’ , . . . 4 b“ exper

at dq Sultdble »» eSt (Joas . ¢ .;lon- Sll‘ I“l‘edel'ick h icll()ls();, W 111.|10
1 g and on (lep {¢] n 909, pllrcllﬂse(l al alltocl 1ve fOl

1n l,[[ l l ||'a‘| 11 1 I v1e .

canning experiments. During 191011 a suitable building was

rented at Cannanore and the plant was set up ther By th
: e. y (-]

courtesy of Messrs. T. Stanes & C

; ' s. T. s 0. of Coimbator ; is

:uelie: trall}ed at thelr'Coffee Works in the makin ‘(:F’ ‘t“O s
ch as tin plates, oil, etc., were also obtained § o cans. Stores,

191112,

When the Cannanore E i
] “xperimental Stati '
;1;?11.1' thel Canning Branch was shifted z;olqgaﬁ::ithmrl?fle”ed tlo
o g}ng plant was sup[gemented by several necessal: ° sn}al
rdine tins of usual “ quarter ’ “and ¢ haif 0 o Y accessories.
round tins of any depth were made. size a3 well as

Mackerel, sardines and prawns
mackerel and sardines, were canned

and fish pastes generally of
with encouraging results, In

_ standards for each class of product.
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sole experiments the success was marked, but in others Oniy
partial. The failures were chiefly due to—
(¢) the inferior oil obtainable in India;
() inexperience in condimental additions;
(¢) 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, etec.

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

could be obtained.
1912-13.

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

On account of this success, Government permitted Sir Frederick
Nicholson to obtain a superior can-making plant of a character
determined by his enquiries in England in 1912. The factory was
expected to become a place of instruction in canning where the
co-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 Lngland in
1912 over the Trade name Sardines ’’ was examined and Sir
Frederick Nicholson decided on calling the Madras fish ‘¢ Indian
Saidines.””

1913-14.

"he experiments were further impro
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.

ved. As the plant was still
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The new solderless plant trom England arrived during the year
and the new cunning factory buildings were in the bcourse of
construction at Chaliyam which had the advantage of supplies
from both the sea and the estuary while even the ?leep 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 plunts, Rs. 11,092.

1914-15.

The manufacture this year was cousiderable, 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
man'lly of sardines (plain, cured and in oil) 13,020, of mack);rel
(plul}l 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 lo the public during the vear for
Rs. 7,298 which worked up to Rs. 3 per dozen. ° d

The new cannery at Chaliyam was put up; the new canning
plant produced solid-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
bettex'- 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. V

Sir Frederic.k Nicholson while in England in 1914 attempted
to persuade British firms to 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. For lack of the true oil sardines\
(Clupea longiceps or Nalla Mathi) the ‘Chala Mathi’ (C. fm- v
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
?‘f vinegar and of prawn flesh, etc., led to various experiments.
Double lacquering ”’ inside of tins with a stove was found 1o 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 a *° Solar oven.”” In this the heat could not rise above 300° F.,

the maximum permissible for soldered tins, and the heat was
obtained with no cost. But unfortunately this experiment was
unsuited for the West Coast owing to a long south-west monsoon,
frequent clouds and a moist atmosphere which absorbed and lowered
direct heat.

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

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

Other fish (seer, pomfret, ete.) were also canned in some quantity
ind 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 connt, canning
ywas for a time suspended. Mackerel were comparatively scarce
and only 9,716 cans were packed notwithstanding all exertions and
at the end of the year there was no stock left on hand. Prawns
were also very scarce, and only 2,030 cans of whole prawns were
packed and disposed of. During the year 80,267 tins of all sorts
were manufactured; 62,095 tins were sold. -

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

‘An experiment in canning sardines rather more salted than
ysual, in large tins in oil, was tried with success; a shopman could
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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 3260 F. and cans were lacquered with it.

1919-20.

Mr. Hornell proposed to Government the appoir}tment 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 prevent 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, m!f(?r.tu.
nately, very few were available and those only at prohtbitive
prices.

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

1920-21.

The year was a complete failure for Bnr(]ine; but, on the nthezr
hand, mackerel was abundant. New ex:perlments carried out this
year were canning soles, mackerel in oil and ma?kerel p}lt up as
tamarind fish. To add to the difficulties the price of tin plates
rose to an extraordinary degree. Besides, the q\m‘h'fy of ﬂ‘\e 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;

(3\ the sweeping reduction in the number of Tnglish troops
stationed in India, and

(4) the withdrawal, hy the South Indian Railway Company,
of the concession enjoyed during previous years of sending cnpned
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,
Ffforts were made to give a wide publicity to canned goods by
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means of samples in local exhibitions, advertisement, a new price
list, new and attractive labels registered with the Madras Chamber
of Commerce.

To achieve better results, Mr. Hornell suggested—

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

(R) the establishment of reliable selling agencies,

1921-22.

Mackerel were more numerous relatively to sardines which were
again abnormally scarce. Prawns were scarce at Chaliyam and, to
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-
Assistant.

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 British Empire Exhibition and
found a ready sale.

8
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Burma and the Straits Settlem t
ents were ascertain
probal')l.e markets for canned goods since they were imp:)rfi(lll t;)arb:
quantities from America. American shipments of sardinesg’(o tﬁe
Straits Settlements showed an enormous increase in 1923 )

%g 13323 Y .. . «e . 2,653,813 lb.
e U Gossaor

The consul report also stated that there was in those years an

unprecedented demand throughout M 1 . .
among the Europeans and -thegChinese, alaya for sardines from

Gs)v'ernment sanctioned the deputation of an agent, Mr, Alf
0. Ginivan, to introduce the department’s goods into h’falar. d
canvass sales. _ Seeing that there was a demand for sardi);fe i
tomato sauce in the Straits, a sample consignment was pre a 13
and sent to the agent, to ascertain possihilities, T prepare

Messrs. Bradley & Burch, T.td., London, from whom the

f Ctlve (lle@ were ) y ( 5 b
(le e b ‘)] ta]ned ]) ‘he H'"h omi
nissioner ‘!ll('"e‘;(e
« ol Lok <] d

The defective dies after trial by the Industrial Engineer were.

sent to the firm for repairs.

Owing to a large stock held in of i
a . oil sardines and other lj
Government decided that the Cannery should suspend manu;aca::

of such ds, fr :
redoed, FO00e from 15t April 1925, The staft were accordingly

Mr. Ginivan left for the Straits on ¢
the Strait: th November
og the 16th of Dgcember 1924.  Except for a small order th
:hout Rs. 700, his deputation was g failure. He report dW;:);l
ere was a good market for cured products and nnt‘pf : ”
goods owing to keen American competition or canned

and returned

The statement below shows the opening stock, numher of tins

manufactured, number sold and i i
closing stock for ten years ending ;)g;r_glg? Uisposed of and the

—_—

Year. Opening I

_ Egtock. Manutactared, Tinasold | Tins written Cloging
. off. Stock.
1018-19 .| 19611 | g0 eroen | ] T
1 % A ¥ 67 . 8

et Do A | gl | am
1921-92 Sl 82162 67,624 35,092 5o bz,311
1922 23 | 1188 70,610 81,243 2,001 82,162
93320 | ngaeg | 1041 48,285 L781 | 118658
102425 1 170n 14,113 27'331 ¥ 148,246
192625 Sl 1me0s 42,617 33'88¢ 10602 | 170426
1926-27 e |9 26,76 12'208 171,408
1927-28 oo | 1310048 ((3) 3 908 11,497 ‘316 PHIH
' (3) 8,228 ; ©s 107:156 2§v:§g 131,043
, 318

-

(a) Sales returns; R
eturned from Ey,
gland, (¢) Excess in
stook,
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1925-26.

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

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

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

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

(3) Reconsider the methods of sale. :

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

(5) Widen the lines of production in the direction of cheaper
gouds for the musses.

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

(7) Change the location of the cannery to a more useful
centre, even at some expense and loss since betler supplies of raw
material, publicity, ready supervision, technical help, the attrac-
tion of students and other benefits will thereby be assured and
moreover the sale of the cammnery, 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 capacity and make such training
attractive and thorough.”

tfe offered his services to run the cunnery on return from
England which the Government accepted. DBut later, on account
of ill-health he was unuble to undertake the work,

1926-27.

The defective die sent to England for repairs was received back

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

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

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

(3) Tht 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
fill up 1dle time at the cannery.

(5) The purchase of its Europe stores should be exempt from
the stores purchase rules and full tiberty should be given for the
purchase of machinery, tin-plate, etc., from the cheapest markets,

SCHEME FOR DEVELOPMENT oF TRaADE.

Realizing from the experience of the previous year thut, if the -

fish-curing 1ndustry and trade were to be seriously deveioped,
business knowledge and business organtzation wele necessaly pre-
liminaries, in 1909-10 the Personal Assistant, Mr. V. Govindan,
was seil 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 Irederick Nicholson sug-
gested to Government the need for State pioneership, as in the new
catching and curing methods, in the matter of actually developing
a trade and markets which did not then exist and would not exist
till so developed. For this he proposed that it would be necessary
for (overnment to take one or two particular localities, open a shop
at each locality and keep it supptied with really good products.
During 191011 also Sir Krederick 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 ot
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

8l

in the trade with the Federated Mulay States. Un conferring with
all the fish merchants in the Presidency, it was found that they
were eager to secure advantageous sales in the Ifederated 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
of 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 suflicient knowledge of Tanur to Singapore.
The scheme has not so fur wmaterialized owing to the fotlowing
ditficulties ; —

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

(2) Parties wunted the stuff on comsignment Dbasis. 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 1920-26 Government appointed two travelling salesmen for
the disposal of canned goods. These failed to do appreciable
business as there was littie scope for the disposal of the goous within
the Presidency. The services of the two travelling sulesmen for
Tamil and Telugu districts were consequently terminated on 24th
February 1920 and 2ith March 1926, respectively. In Apru 1929,
the Government sanctioned the appointment of one M. C. Madha-
van as Sules Agent. Since he wus unable to produce the necessary
security, the agency could not be granted to nim.

C—O1L anp Guano,
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 putrefaction of a mass of sardines contained in u woin out
and filthy dug-out cance. 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 so dry them in the sun. This had two drawbacks—large quan-
tities of valuable oil, of no manurial value, were wasted and the
product became so highly impregnated with sand that analysis not
infrequently showed the. resultant mass to contain as much as 40
per cent of this useless adulterant.

In 1908 the Government approved of Sir ¥rederick Nicholson’s
proposal to obtain a small oil and fertilizer plant such as would
be suitable for very small capitalists or even fisherfolk. This was
intended to be worked in the Cannanore Experimental Station but
pending examination of suitable plant by the Homnorary Director
in England the opening of the station was kept in abeyance. In
the meanwhile, one private person, Mr. M. C. Choyi of Cannanore,
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erected a small wooden press on the direct suggestion of the theit
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
remunerative 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 oil of good
quality 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 getting 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 *’
cn the example of the American farmers, and demonstration of the
same te 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 murketable
product while the fish (tissues and bones) were reduced to a friable
mass one-fifth of the weight of raw fish and readily assimilable as
manure, while the process was absolutely inoffensive aud 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
varied year by year as it was found that the fish differed largely
in fat contents in different seasons, e.g., while in 1909 the very
fattest were obtained in March, those of March 1910 were almost
useless as ail producers,

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

With a view to extending the market, specimens of fish oil
used by 11 jute mills in Calcutta were obtained and it was found
that they were very similar to Malabar ordinary brown oil but
costlier.

It was wholly the action of Government that initiated the new
industry of which the propaganda began in 1907, but more parti-
cularly in 1908 and it is gratifying to remember that the industry
meant, at 1ts 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 counld 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 setting up of the new and in the transfer of the old
plant, little was done during 1911-12.

A powerful English press capable of taking charge of half a
ton and a steam-driven centrifugal were set up; the 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 to 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 Calcutta). The Tanur Station
put up plants to secure only light coloured oil, to separate the oil
and stearine by a filter press and to refine the oil, a special labo-
ratory pIant was obtained for experiments in deodorizing. Some
of the best oil was supplied gratis to local medical men to test its

therapeautic value,



1912-13.

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 Teather 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 conduet 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 hy sea of fish guano during the year 1912-13: —

1910-11, 1911-12, ! 1912-13,
Quantity. Value. Quantity. ’ Value. [ Quantity. Value.
TONS, BS. TONS. RS, 10NS. BS.

188 13,648 267 17,866 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 : —
Rupres per

ton hagged,
f.or,

(1) Fish guano, guaranteed 8 to 9 per cent N and
7 to 8 per cent phosphoricTacid .. .. 100

(2) Fish manure (beach-dried fish withont
guarantee) ., . ‘e . 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 guano 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 to the absence of the oil in the fish, experiments in the
methods of drying lean fish without boiling them were tried. Two
methods were adopted, namely—(a) that of light and brief salting
followed by sun-drying; (b) that of artificial drying. In both cases
the object was to avoid the loss of several days of drying without
salt on the beach where putrefaction, loss by soakage, birds, insects,
etc., caused great loss of mitrogen and of actual material besides
being a nuisance to the public. Great loss was often caused by
rain on the drying material. It was found that one hour in salt
was a sufficient protection.

1913-14.

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

On requisition from the Collectors of Malabar and South Kanara
several private factories were visited by the Honorary Director and
the Assistant Director and a set of tentative rules liable to altera-
tion on 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 ﬁf;l.lery and
g0 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 examination, by
hardening experts and to others for medical use, while the lower
grades and stearine were made into soap. The Oil Cherplst was
employed on various analyses and experiments on ﬁsh-m.l. The
good effect of ordinary caustic lime on the effluent water in place
of the expensive chloride of lime was partly demonstrated.

9
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1915-16.

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

1916-17.

The sardine fishery this year was better than in the previous year
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 gold at Rs. 81 per ton. The oil yield was only 4 per
cent whereas the normal rate should be double this. During the
year a great quantity of oil was supplied for the Munition Boards,
mainly by purchase from the private factories, which reached 358

in 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
685 gallons of oil and 441 tons of guano, both of which realized
Rs. 4,568, leaving a stock on hand valued at Rs, 656. The highest
price realized for guano was Rs. 115 per ton ex factory, Tanur.

A considerable quantity of fish-oil of a superior grade was
supp‘hed 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 663. It
was estimated that 2,400 tons of guano valued at Rs. 100 per %on,
f.o.r. were manufactured during the season; most of it was exported
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« 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, etc., were framed
and issued. Adulteration of guano with sand or mud was unfortu-
nately a universal practice; in some samples 25 per cent of sand
was detected.

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

1920-21.

The operations were restricted owing to the dearth of sardines.
Only 27-4 tous of fresh fish were purchased as against 260 tons in
the previous year and 337 gallons of oil and 4-8 tons of guano were
manufactured. The operations though very small were fairly
remunerative ; the cost of the fish was Rs. 406 while sales and stock
in hand amounted to Rs. 603. The highest rate for guano 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-
nient Chemical Examiner and the result was as noted below:—

Specific gravity .. .. .. .. 0927
lodine value - .o ‘e .. 161
Saponification value .. .. 196

Free fatty acid (as oleio acid) . . .. .. 05 per cent,

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

The set of rules framed for the guidance of the factory owners
to check insanitation was approved in July 1920, and the local
boards were empowered to enforce them. Government also sanc-
tioned the appointment of an Inspector of oil and guano factories
and a fitter, to instruct factory owners in the method of manufac-
ture. A thorough inspection of all factories was made and advices
to remedy the defects wherever noted, were also given. The
number of private factories rose to 640, but on account of the
scarcity of sardines very few worked and that too only for a short
period. The total output over the whole Coast was estimated at
1,500 tons as against 2,400 tons in the previous year. On account
of adulteration of the guano with sand in previous years, there was
little demand for it and in some cases buyers actually preferred
beach-dried sardine manure to guano and even paid higher prices
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than for guano. Likewise the Malabar fish-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 41 tons of oil
and 83 tons of guano were obtuined. 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 coufirm 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 au artificial dryer capable of dealing with large quanti-
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 bad the
objection of a high initial cost and running expenses in fuel.
Eventually, taking into consideration the smallness of the capital
at the compand of the vast majority of the guano manufacturers
and the state of the post-monsoon couditions, 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 privale
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,
g0 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 Re. 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. )

A demonstration plant was taken during the year, to some_
villuges where this industry was not yet estublished and the method
explained.

1922-23.

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

The total quantity of surdines treated at the Tanur Station was
417,053 1b. (186 tons) purchased at a cost of Rs. 1,459-56-6; the
average price per ton was Rs. 8-4-3 as compared with Rs. G-5-0
during 1921-22. There were 68,901 1b. (31 tons) of sardine offal
resulting from the curing operations which was also converted into
oil or guano.

The totul output of guuno was 84,720 1b. (38 tons), the price
per ton f.o.r. Tanur was Rs. 95 as against Rs. 140 in the previous
year. The proportion of oil varied from 2:2 to 7-7 per cent except

~in the case of a small batch on 385 1b. which yielded a pheno-
menally large percentage (19-7 per cent) on 7th November 1922.
The outturn of superior grade oil was only 815 gallons, of which
300 gallons had an acidity below 1 per cent and the rest up to 2-5
per cent. Most of this oil was supplied to the Cannery. The
second grade oil (pressed oil) about 1,350 gallons were sold to the
Controller of Contracts, Simla.

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

Sardine shouls were abundant in the inshore waters along the
whole coust, but they were lean and poor in oil-content. So,
although many factories were ut 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 Coust
for the year, was 32,000 tons and that of oil 12,000 tons; the
average price per ton of gunano was Rs. 75 und of oil Rs. 100. Most
of the guano was exported to Ceylon, but 2,000 tons were shipped
direct to Japan; the oil was sent mostly to Calcutta. Towards the
close of the season owing 1o 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 647.

Municipalities and Taluk Boards levied Rs. 2 to Rs. 15 as
{icence fees on each factory.



There were three Sanitary Inspectors in South Kanara and two
in Malabar employed by the taluk boards for the inspection of
the private factories. The Iisheries Inspector and the fitter were
retained for a further period of two years, from 18th 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 lb. at a
cost of Rs. 808 against 417,053 lb. at a cost of Rs. 1,459 during
the previous year. :

The output of guano was only 8,398 lb. 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 lb. of Podimeen were purchased and these yielded 313
gallons of oil, 297 1b. 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 oil, 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 H0)
gallons of A-1 edible oil were prepared.

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

There were only 463 private factories during 1925-26; 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 oil and 1,000 tons of fish manure
valued at Rs. 7,560,000, Rs. 8,50,000 and Rs. 70,000 respectively.

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

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

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

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

Sardines were 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—25 tons at Rs. 23 per ton the
previous year : the higher price being due to the fish heing mackerel
instead of sardines. The total output was 27,566 1b. of fish meal,
5,663 Ib. 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 } in sardine oil. Four hundred and seventy oil an(} 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, a_tt,en.lp'ts were made to
extract oil and guano from this fish. The oil yield was very poor,
but the guano and manure manufactured were four.ld to have high
manurial value, equal to, if not higher than, sardn_le 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 1"each.ed
by runners, fresh sea fish does not reach the marl.(ets in the interior
as the climate and lack of speedy communication prevent trans-
port. A large potential market for fresh fish, exists in t}le 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 m}ltable
preservatives. Fish 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 th.e 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
communicated further improvements made by him. In this method
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f refrigeration the details differed largely from the ordinary
‘reezing and packing in ice. It was tried in 1912-13 in an
mperfect way—imperfect for want of correct plant—but the
"esults were fairly satisfactory; the cost as carried out, was unduly
high, since ice at six pies per pound had to be substituted for
nechanical refrigeration, but the results showed that frozen fish
‘ould be despatched without ice and yet kept perfectly good even
m the plains for three days. These experiments were continued
p 1913-14 with much success, but were not carried out in their
ntirety, as the refrigerating plant was only received in March,
‘00 late for being set up during the season.

While in England in 1914, Sir Frederick Nicholson made
mquiries regarding the Irench Audiffren-Sangrun refrigerator;
nachines of this make were found installed in the Government
House, Madras, and Pasteur Institute, Coonoor. '

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

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

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

In 1919-20 an experiment in the sharp freezing and chilling
f fish was carried out, but it was not a commercial success, owing
o the large quantity of ice required and its exorbitant price.

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

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

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

E—Orier Mi1sceELLANEOUS EXPERIMENTS.

Manufacture of Fish Meal.—From enquiries in England and
from a perusal of agricultural reports, it was realized that fish
meal was largely used in Western countries as food for cattle,
peultry, 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
shnals.

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

In 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
the front rapidly in Western countries, notably in England and
America, increased attention was given to it during the year.
Both sardines and mackerel were utilized; the meul 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 Bardine
meal, meal,
‘Moisture . 875 774
Ash 490 1750
Crude Protein v 7744 5929
Ether Extractive ... . 880 13:45
TTnestimated 011 2:02

10000 100-00

With improved pressing a considerable reduction in the percentage
of oil was effected.

The Manager of the Government Cattle Farm at Chintaladevi
on trial 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 Ib. (32 tons) of sardines
and 1,200 1h. of horse mackerel and ribbon fish costing in all
Rs. 342-13-0. This yielded about 10,300 Ib. of fish meal. Tts 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.

-~
{0

The meul was mainly sold to European owners of .cattle
farms, piggeries and to poultry breeders, us well as the Govern-
ment caitle farm. The number of customers increased.

The quantity of fish meal prepared in 192324 was more than
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 « ton and the Carnatic Mills
Madras, took 3 cwts. a month. ,

Sardines and other fish were scarce in 1924-25 and only
10,348 1b. of fish meal were manufactured this year. Iixperiments
at the Hosur cattle farm showed that small quantities, such as
two ounces a day, had such bone building and fattening proper-
ties that a bull-calf and heifer fed on this meal grew up steadily,
attained maturity and started breeding ut the second year.

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

papers.

During 1925-26¢ fish-meal operations were continued and the
cutput was 12,972% 1. There were enquiries from Kenya and the
gales in India and Burma increased.

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

\

Fish 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 at
about Rs. 80 u ton, the same quantity of fish meal sells at Rs. 250,
But so far Tanur has not succeeded in reducing fat in sardine meal
to the required minimum of 2 to 3 per cent. The methods for
reduction of fat are—(l) mechanical pressure; and (2) use of

‘solvents. Both require study by a qualified whole-time Iisheries

Chemist.

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, two 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 perfectly
fresh, the fat can be reduced even to 1 per cent of the dry weight
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of ,thg 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 prawu shell meal
and shark meal. Both found favour with customers, the former
for its cheapness (1 anna per pound) and the latter for its low fat
content (5:24 per cent) and white colour.

Studies on remodelling of the manufacturing plant, to reduce
ceolie labour, fuel, etc., 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 sardiqe 18 a matter of great
technical difficulty and the services of a skilled ¥isheries Engineer
were keenly felt. The Industrial Engineer and the Director with
their very limited leisure have pushed the investigation as far ag
possible and a suitable plant is receiving consideration.

Utilization of Waste.—Experiments have been tried since
1909-10. Pits were dug at one end of the Tanur yard and lined
with wood, mats, etc. These were gradually filled with offal from
the gutted fish, the products of failed experiments, elc., 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.

Soap.—The OQil 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 ut'the
Agricultural College, Coimbatore. His work was however mainly
on research connected with soap manufacture.

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

In 1915-16 fish oil inseéticidal soaps were made to the amount
of about 28 tons, of which nearly 25 tons were sold; the greater
proportion was a 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 tons of fish oil were converted into -soap
and sold when there was a decrease in demand due to diminution
of insect pests on consumers’ estades.

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

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

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

Iish 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,
but, owing to various reasons, sufficient attention could not be
paid to this line of research. Meuantime the Industries Department
took up {he research, but gave it up as an uneconomical
proposition.

SECTLUN 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 ure Government monopolies, with a view both
t ensure the prosperity of the fishermen who engage in these
fisheries, to the exclusion of the middlemen, and to safeguarding

v the revenues {o the Stute.

The chank fisheries of Madras are worked off the six southern
maritime districts on the Kast Coast. The important ones are
those of Tinnevelly and Ramnad. The former yields from 11 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 2L lakhs of shells a year. But the
lease of the Ramnad chank fisheries from the Raja of Rammnad
ended with June 1928. The smaller fisheries of Tanjore, South
Arcot, Chingleput and Nellore are leased to contractors.
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All the importaut peurl banks lie off the Tinnevelly and
Ramnad Coasts. From causes still obscure, the pearl banks are
seldom productive. While chagk fisheries are unnual, the pearl
fisheries are intermittent.

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

From 1801-1877 the chank fisheries were leased out to iwo
cotton merchants of Tuticorin, Mr. Cocq and Mr. Barter, who
undertook the entire oraganisation and conduct of the fisheries.
Difficulties with the renters and the belief that direct management
of the fishery would result both in increased profits to Government
and improvement in the condition under which the divers worked,
led the authorities to abandon the renting system in 1876. Thence-
forward the Port Officer of Tuticorin was Superintendent of these
fisheries and organised and worked them departmentally. The
anticipations of Gfovernment were justified. Against the annual
rent of Rs. 7,566 realised during the 33 years prior to the resump-
tion in 1876, Ls. 10,521, very nearly one and a half times the
revenue, was realized from the chank fisheries during the subse-
quent 33 years up to 1908-09.

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

I—PEary Fisuery.

After the transfer of the Pearl Fisheries to the Fisheries
Department, Mr. Hornell conducted a small pearl fishery off Tondi
in 1914. It was however in 192223 that pearl oysters appeared
in great abundunce on the majority of banks off the Tinnevelly
Coast. Two inspections were made-in the Spring and Autumn of
1923-24 and the oysters were found growing rapidly in size and
weight. The oysters on some of the banks were found crushed by
the stone anchors 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
theft of oysters and pearls.

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

_Gross

income,

. RS,
Spring of 1926 v 225,455
- Autumn of 1626 e .- .. 51387
Spring of 1927 o 2,04497
Autumn of 1927 . 195039
Spring of 1928 e 2,02,675
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, ete., 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—Crank TFISHERIES.

The sub-joined statement shows the number of full-sized
chanks fished in the Tinnevelly district and the gross revenue
realised by the sale of these chanks for 20 years ending 1928-29,
during which the fishery was administered by the Tisheries
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 Fisheries.

Number of
full-sized , Qross revenue
Beason. chanks Rate per 1,000, realizsd.
fished.
R8. A. P, RS.
1889-90 .. .. .. .. . 56,639 8t 6 11 4,698
1890-91 .. . e .. 343,726 79 8 0 27,328 .
St
wree oo cfeess{l 800 e B
1803-0¢ .. . .. .. .. 86,474 57 8 0 4972 £8
180495 .. .. e s . 201,693 62 4 10 12,880 & o
1896-96 .. .. . . .- 186,641 8L 6 3 15,100y 23
1803-97 .. .. .. .. .. 209,801 77 6 3 16,237 { + s ™
1897-98 .. .. .. .. .| 18764l 81 8 0 | 15303| &3
1898-99 .. v . . .. 147,900 8716 9 13,013 | -t
1899-1:00 .. e . . . 118,618 112 11 0 13370 ¢ R.°
1900-01 .. .. .. .. . 206,671 118 1 0 23,258 &
190102 .. .. e e . 386,008 83°10 9 28,190 | Ag
1902-03 .. .. .. .. .. 102,817 6370 0 6,4771 &S
1903-0¢ .. .. . .- . 136,067 154 13 4 200131 &2
1904-06 .. - e 118,63¢ 121 0 6 14,358 | 2%
1905-06 . . .. 86,726 10¢ 6 11 9,067 | < 2
1906-07 .. .. er . .. 118,580 167 4 7 19,837 8
1907-08 .. .. .. .. .. 163,671 99 8 8 16,202 P
1908-09 .. .. e . 272,841 99 9 7 27,176 |
1009-10 .. ., o e . 804,275 121 9 9 37,0037
1910-11 .. .. .. .. . 281,330 110 0 o0 30,916
1911-12 .., e . . 166,144 110 0 0 18276 «
1912-13 .. . . . 136,542 110 0 0 15,020 | .-
1013-14¢ .. . . . . 236,205 121 0 0 28,460 | 8 3
1014-16 .. e e e .. 129,437 121 0 0 16,662 | S+
101618 .. .. .. .. . 205,043 121 0 0 35,700 | & ™
1016-17 .. .. .. e 166,841 191 0 0 20,188 1 4 & .3
1718 .. 0 . .. .| 127,153 121 0 0 | 15386 | §
le18-19 .., ., .. .. | 145285 3256 0 0 | 47,218 4°H
1919-20 [, . . . 168,941 39 0 0 51,666 [ S &
192-21 ., 0, . 109,43t 325 0 0 35,566 g*a&
1921-22 . o .. . 69,070 210 0 0 14,898 | S48A
1922-28 ,, . .. .. . 311,826 210 0 0 65,483 | 09
1928-2¢ .. ., . .. .. 276,488 230 0 0 63,502 | 5+
192¢-26 ., .. . e . 97,001 230 0 0 22,322 r3
1926-2¢ |, v . .. .. 46,688 350 0 0 16,306 | 7 &
1926-27 . . .. o e 54,046 350 0 0 189161 B
1927-28 . .. .. . 93,172 400 0 0 37,209
1928-29 ..(T . -l 423,62‘.; 400 0 0 | 1,689,419
otal up to 26th May 1929
when the fishery olo};ed.)

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. 37,955, 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
of 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 no longer under perpetual debt to capitalist ‘ muda-
lalis,” but are independent wage-earning labourers, to whom
advances for boats and equipment are made by Government on
easy terms. The consumers, the chank workers of Bengal, have
been assigned the monopoly for the purchase of shells, on highly
favourable terms, thus cutting out the middlemen who fleeced
them almost to the point of extinction. The pearl fisheries have
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 for the first time within the living
memory of pearl merchants.

BecHE-DE-MER TISHERY.

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 GGovernment and sanction was received from Government in
1915-16 to open an experimental Ifolothurian curing factory at
Tirupalakudi where the problems of successful treatment might be
investigated. The work of curing Beche-de-mer continued on a
small seale 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 receipts and expenditure is given
below : —

Year. Receipts. Expenditure,
RS RS,

1916-~17 . . - . 1,075 656
1917-18 . .o - . 658 688
1918-19 .. .. . .. ‘e Not avail-
) able.
1919-20 . ‘e .. .. . .
1920-21 . ‘e . . 59 234
1921-22 .. . . .. 439 398
1922-23 - .o . . 360 466
1923-24 - .. .e .. 896 610
1924-25 .. .. . - 700 620
1925-26 a e .« L x e 471 467
1926-27 .- . . .o 709 434
1927-28 - . . .. ee 969

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

v

11
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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.

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 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 him, under the peculiar caste system prevalent in India,
but his welfare is just as important as that of the consumer. Tt
was felt that it was not an absolutely new industry that was to
be introduced, to which anyone in the country may and will resort,
but the development of an ancient and indigenous one employing
vast numbers of people forming an exclusive caste with imme.
morial interests and customs, who ought to develop in the same
proportion as the industry, in status, intelligence, independencs
and 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
school was also started in 1913 at Tanur. Gradually the number
of co-operative societies, schools and temperance societies, started
under the auspices of the department increased. Dut 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 community. The proposals were, that GGovernment
permit the department to organize the development of the fisher-
folk as a primary duty of a special department—(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 educated 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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inculcating thrift, temperance and self-help, in serving as advisers -
and arbiters in cases of difficulty; in inquiring into the condition,
indebtedness, etc., of the villagers and assisting Government in
combating or removing such indebtedness; in ascertaining the need
and security for loans, in establishing schools and regulating the
hours and subjects of study, to suit the convenience and require-
ments of fisher children,
Epucarion.

All fisher boys above a certain tender age, work on the boats or
are in 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 afternoon
or, if only in attendance on the beach, the boys will have to be
there in the afternoon. 1t 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 unusual 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 class 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 parents and to their immediate work.
The object should be to make them belter fishermen, more intelli-
gent, more adaptive, capable of understanding and applying better
methods of fishing and handling fish and Dbetter able to keep to
themselves the major portion of 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 [nstitute—As o first step towards the
starting of special schools for fishermen on a large scale, the
Government sanctioned in 1919 the opening of o Traiming 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 Ifisheries 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 focd-fish, their habits, life history,
food, 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 modein developments; a survey
of fish industries, especially the principles and practice of fish-
curing, canning, refrigeration, manufacture of fish oil, guano sad



84

fish meal and other minor marine products; elements of navigation
and seamanship, such as the use ot the mariner's compass, baro-
meter, signalling, steering and sailing boats, chart reading, taking
cross bearings, testing depths and bottom, making and repairing
canoes, sails, vars 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 given
actual training in working and sailing different kinds of boats, in
making and repairing canoes, oars and other appurtenances, in
spinning and net-making, in the use of nets, line, etc., in catching,
and in curing and canning 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 fishermnen co-operative 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 iustruction in the 3 R’s,
nature study, etc., to their requirements, and correlaling 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 namber
of teachers employed for the eight years ending with 1927-28.
The expenditure on these schools is also given for a period of five

years. |

Number
of sohools, Strength. Number )
Year of Expenditure,
’ " teachers.
Day. | Night. Boys. Girls,
s RS,
0-21 15 13 1, 109 . 286 61 } epz\m(.e . figures
1331—25 18 9 1,533 | Separate figures of 69 not available.
boys T and , girls 53 14027
- . 1,761 not available. . .
iggg_gf 2(15 6 1 197 504 69 | Fignres not avail-
’ , able.
1924-26 | 27 b 1,769 691 8¢ 26,068
1925-26 27 6 1,681 613 83 28,419
192627 30 4 1,737 703 89 29,889
1927-28 | 83 ¢ 1,672 868 107 42,886
+ -
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Co-operation.—Probably there is no community or class in India
which needs more and appreciates less the benefits of co-operation
than the fishing classes of the Presidency. Though a large com-
munity they do not thrive as well as they might, because the
profits of their calling are uncertain, and occasionally it happens
that catches are very meagre for two or three years in succession.
A good fishing season lasts for about nine months in a year and
no fishing is carried on during the monsoon. The profits made
in a good season would certainly be sufficient to carry the fisher-
man and his family over the non-fishing months, but by a long-
standing habit, the fishermen do not save. During the fishing
months, they spend all that they eurn, 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,
i the course of very few vears, have to surrender their boats and
nets to the middlemen, whose servants they then become.

For these and other reasons, unusual difficulties are experienced
in the formation and working of co-operative societies among
fishermen. Very few of them possess any immovable property.
Their entire worldly belongings of any value consist, in most cases
of their boats and nets. As these are not recognised as assets, on
the security of which banks could advance loans, the fishermen
co-operative societies have found it impossible to raise loans, from
the District and Urban Banks for the formation of their initial
and working capital.  Until as recently as 1926 every one of these
societies had to provide their own working capital, by means of
share capital accumulated by monthly contributions from the
members.  To a people naturally averse to thrifty and saving
habits, the compulsory saving necessitated by this condition, has
served as a deterrent to their combining into co-operative organi-
sations. Further, as the fishermen arve 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 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. Further, supervisors are
generally of higher caste thun fishermen and have no facilities for
staying in a fishing village. Thus inspecting agents of the
Co-operative Department have uneither the 1n(=ln.1utmu nor facili-
ties for working the fishermen sccieties. Very little progress was
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{herefore made in co-operative work among fishermen till about
the year 1914, when the officers of the Fisheries Department at the
instance and in collaboration with the (‘o-operalive 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. For reasons stated
the regular co-operative supervising and inspecting staff was unable
to do anything to improve their condition. The fishery officers
who were available in the years previous to 1917, were so few in
nuiber that they could make but little progress with the work
that had to be done. Irom 1917, however, when the I'isheries
Department took over a few of the fish-curing yards, and with them
the staft of those yards, the officers in charge of these yards were
utilized to help in the management of the societies and the collec-
tion of arrears, and conditions began to improve. From 1919 with
the opening of fishery elementary schools the staff of these schools
also helped in forming and supervising fishermen co-operative
societies. When in 1924 the rest of the yards in the Presidency
came under the control of the 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 1924-25, in consultation with the Assistant
Registrar of Co-operative Societies, South Kanara, a system of
group examiners was tried and 13 societies were brought under it.
It was found that the group examiners had no sufficient influence
to improve the condition of the societies. The Co-operative Societies
in the Ponnani taluk appealed to the District Co-operative Bank,
for the organization of a union for the better supervision of fisher-
men co-operative societies. The idea did 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 Fisheries Department. In recognition of the fact that fishery
officers are in the best position to supervise co-operative work
among fishermen, the Inspectors of Tisheries on the West .Co.ast
have been invested with powers to inspect the hooks of the societies,
and recently the Assistant Director (Coast) has been invested with
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powers under sections 17 (8), 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.

Several societies have already Dbeen rescued from a state of
collapse and put on a satisfactory tooting by the exertions of the
fshery officers. Some societies continue to exist solely owing to
the encouragement and supervision they have from these officers.
ihe 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:—

Membership ) Loans | Loans for | Loans

_I‘,o:ms for prior| industrial |for other
disbursed.
debts. | purposes. |purposes,

Number |__ Paid-up
Yoar. of share
sooieties. | Male, | Female. | ca;ital.

RS RS, RS. RS, RS,
1921-22 60 3,128 463 | R1,702 | 253,303 | 44,6165 99,634 | 21,608
1622-23 63 | 2,068 300 | 85,016 | 8,14,101 | 60,206 | 1,20,033 | 6,533
1923-24 57 | 2,647 335 | 81,670 | 3,11,302 | 75499 91,662 | 10,802
1924-26 | 56 | 2632 249 174576 | 3,11,377 | 81.673 £1,618 | 13,397
1023-26 65 |2,673 260 | 75.102 | 2,314,668 | 48,313 814,686 | 7,697
1926-27 57 | 2,464 318 | 62.848 84,138 | 36,397 27912 | 19,829

1627-28 8 | 2,351 219 58,6£6 83,309 | 41,691 23,322 | 18,308

Ffforts were made to wean the fishermen from the thraldom of
middlemen capitalists hy granting loans on the securities of their
boats and nets. In 1926, at the instance of the I'isheries 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 he 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. 80 (29th May 1929)

in spite of successive adverse fishing seasons.

Other socio-economic work.—The officers of the TFisheries
Department are doing a great deal of social service among the
fisherfolk. As officers issuing cheap salt for fish-curing, they
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exercise great influence in the fishing villages. This influence, as
well as reasoned advice, is being employed to wean 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 heen constantly_prom.oted by the
officers of the Fisheries Department. KEven gocml 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 neighhour-
hood.

The staff available to do this work is, as already stated, »ery
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 when? 1].19, bulk of the work
has been done, and the social and economic improvement among
the fishermen, directly due to the work of the Ilisheries 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 improverf\ent in temperance among
the younger generation. The marked improvement even 1n remote
villages 1s significant.

SECTION VII.—OTHER MINOR ACTIVITIES.
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 ix consumed only by the lower classes of the
population and by Furopeans and Anglo-Indians.

Tt has been found, as a result of experiments conducted, that
edible oysters can bhe 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 .apd
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 calearious rock consisting of old comminuted oyster shells.
1f left unchecked, this may result in the destruction of the oyster
fishery of these Coasts in the near future. Measures to reserve
some of these heds against indiscriminate fishing and destruction
by shell contractors have receutly been adopted in a few localities
near Madras.

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

Year, Number of oveters
sold,
1919-20 ... . 133,459
1920-21 ... .. .. . .. 167,000
1921-22 ... 95,875
1922-28 ... .. .. .. .. 184,350
1923-24 .. 203,592
1924-25 ... .. ... .. .. 256810

1925‘26 ) tee ves (X1) “un 150,675
1926-27 ... 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
erroneous ideas that had heen entertained in the past regarding
the optimum salinities required by the edible oyster. While the
oyster in England fattens and hreeds when there is a rise in
salinity, the Indian oyster seems to flourish only in low salinities.
The freshes in rivers, far from damaging them, as was supposed
before on the analogy of the European oyster, provides the most
favourable conditions for spawning and development of the Indian
oyster. The research has also thrown considerable light on the
early stages and development of the Indian oyster. A paper on
the results of this research is under preparation and will he pub-
lished shortly in the Department’s Bulletins,

12
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B-—BroroGicAL SPECIMEN SUPPLY. "The financial statement with regard to this section is given

About 1910-11 Mr. Hornell sent some biological specimens below: . . .
obtained in the course of chank diving operations to various insti- Yeur, Reooipts, Hcpenditure.
tutions and persons, such as the British Museum and Indian RS. A. P. RS. 4. P
Museum. 1916-17 576 0 0 258 0 0
1917-18 ... .. 73511 0 302 11 11
In 1911-12 a scheme for the erection at Madras of a suitable 1918-19 . 125734 6 363 4 8
Marine Aquarium and a Marine Biological Station was submitted 1919-20 Not available.
to GGovernment, one of the objects heing the supply of hiological 1923-21 .o 313111 0 2,974 156 9
specimens for educational institutions. 1921-22 e 254 0 0 2,567 0 0
- 1922-23 . 4698 0 0 5379 0 @
From 1912 to 1914 no further development occurred. 1923-24 e 5392 9 0 4957 111
In 1914-15 supply of Biological specimens to educational and 1924-25 ‘13591 g g i,zg}} g 1(1)

scientific institutions was commenced with the followine staff sane- 1925-26 e F 610 o A
tioned in August 1914, for work in the Pamban I’em'f Farm; 1926-27 e 3,988 11 0 5,622 6 l.
gust 1914, ¢ in the Pamb: arm i — 192728 .. .. 510515 0 5,099 4 4

BS.
One senior operator ... e D0—5—-TH

Oue lascar or peon ... ... 10

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

From 1917 to 1920 the supply of Zoological specimens pro-
gressed. In 1920 the appointment of a Marine Biologist was made
and the supply section was placed under his control. A hand-
book entitled The Common Molluscs of South India was published et e
by Mr. Hornell. Tn 192122 the Marine Biologist’s post was
abolished and the Biological supply section had to be transferred
from Tuticorin to Ennur, to he placed under the direct supervision
of the Director of I'isheries. In 1922-23 a suggestion was made
to Glovernment to move the Government of India to sanction a
subsidy to this section which was more or less educational and
was not therefore self-supporting. But this suggestion was not
adopted by Government who ordered that the matter of making
the section self-supporting should be examined by the Director.

In 192425 identification of marine biological specimens and
formation 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 brought up to date in 1927.
A special catalogue of specimens suitable for Secondary Schools
was published in 1929.
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CHAFPTER 1I.
ABSTRACT OF PURTIONS 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, M.L.c., stated that the department was
organized to conduct research work in its different aspects so as to
augment the sea and inland fisheries, that various ways, means
and devices were on the anvil during the time Sir Irederick
Nicholson was in charge but that, after his retirement, the same
enthusiasm did not appear to have been continued with the result
that the achievements were hardly tangible. He was of opinion
that the department should be manned by officers of good training
in ‘the line of their work to ensure expert knowledge. Success in
research work for which the field was vast would add, he said,
materially to economic welfare.

Mr. T. V. Subba Rao said that the object of the Fisheries
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
(uantities of fish by modern methods, to breed and rear fish in salt
waters as well as in fresh waters, to produce pearls by scientific
br%eding as in Japan and to train fishermen as mariners and
sailors.

Mr. J. L. P. Roche Victoria stated that the object was mainly
to develop the fish-food supply of the Presidency, to improve the
material and moral condition of the fishermen and to promote
scientific research in fisheries. 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 ruus mo(-letl 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 filims 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 ;

(7) improvement of transport and communication facilitiea,

He was also of opinion that the main object of the Departinent
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 iudustries ; and

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

He did not think that any of the above objects had been
uchieved 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
us well. He was of opinion that the main object should be the
promotion of the material and moral condition of the fisher-claas
and the other objects of increase of the food-supply and promotion
of fishing industries should come next.

Mz, S. T. Moses stated that the main objects of the department

- should be scientific investigation, fishery development and socio-
economic work among fisher communities. He was of opinion that

the most important was scientific investigation. The development
of the industries and the elevation of the people could go together.
The practical results of investigations should be demonstrated.

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

Mr. Soma Marakala stated that it should be the bounden duty
of the Fisheries Department to give a thorough elementary educa-

tion to all the boys and girls belonging to the various sections of
the fisher-class.
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Mr. M. P. Krishnan stated that the Fisheries Department was
inaugurated for the purpose of—(1) improving the dietary of fish
among the people aud 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. IHe
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 tuke 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 to be in the clutches of the money-
lenders and middlemen. 1le suggested the following remedies : —

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

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

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

Mr. R. Suryanarayana Rao stated that the aims of the depari-
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 ;

(%) to provide better and more remunerative occupation for
the fisher-folk ;

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

(4) to improve the moral and economic condition of the
fishermen engaged in the fishing industry by undertaking welfare
work.

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 aim should be educutive,
combined with research. :

b,

9
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According to Rao Bahadur V. Govindan 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 demonstrate new 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 (oast was concerned
except the Introduction of fish-0il and guano factories and the
starting of some schools for the children of the fisher-folk.

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

Mr. Karunakara Menon stated that the main ohjects were the
supply of fish-food and scientific research and also socio-economic
work among fishermen. He said that the object was not so much
the increase of fish-food supply as the improvement of the quality
thereof. '

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

(1) to introduce improved methods of fishing ;
(%) to improve methods of manufacture in existing fishing
industries and to introduce new industries ; and ‘
(3) to work for the socio-economic betterment of the fishing

i .

population. ‘

He stated that the objects mentioned above were interdependent
and should be realized similtaneously.

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

1. Half a century ago, Mr. H. S. Thomas and Dr. Dav
urged theé importance of developing fisheries as an important source
of food-supply. Every civilized country has a  Fisheries Depart-
ment or organization which has conferred henefits on the industry
trade and people. A food industry, second only to agriculiure in
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Madras, demands the special attention of (Glovernment esp.ecia.lly
a8 it is in the hands of a backward community in a primitive,
condition, bereft of capital, initiative and knowledge. Therefore,
in 1907, the Government of Madras constituted a small department
of fisheries on the recommendations of Sir F. A. Nicholson, that
a special department which will make fisheries its sole and
continuous business, was absolutely essential to deal with the vast
and important fishery industries of the Presidency. They are not
only an important source of food, but also of manure and require

ears 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 ; _ _

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

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

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

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

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

(7) to improve the material and moral condition of the fisher-?
folk—a backward community to which the industry is relegated
by the prevailing caste system—both in the interests of general
~ welfare and as the best means of infusing life and introducing
organization and initiative for the development of the industry ;
and

(8) in order to provide the only possible sound basis for the
above, to engage continuously in technological and scientific
research (biological, 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 all
its branches in both apparatus and methods and ultimately render
it absolutely up-to-date and efficient.

2, 3 & 4. Most of the ains enumerated above have been partially
achieved by the department—~yide 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. Iishing methods now in vogue have remained
primitive and inefficient. Sea fisheries are carried on all round the
(‘oast with cunoes and catamarans and primitive nets and tackle
and the area fished ix no more than the narrow inshore belt of
5 to 6 miles width. The potentialities of the sea beyond, have
not been explored or ascertained. A great deal of investigation by
experts is needed in surveying grounds and for effecting improve-
ments in fishing gear and methods. Though Sir F. A. Nicholson
has urged the mneed for work in this direction from the very
inception of the department—vide paragraphs 186 to 191 of his
Note on Fisheries in Japan (1907) and his subsequent letters in
Bulletin 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
eatenso in his letter of Sth May 1908—pages 82 to 96, Bulletin
No. 1. He concluded that steam trawlers 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 M argarita 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 hoats. He also conducted a preliminary cruise on the
Malabar Coast and round the Laccadive Island with S.S. Margarita
(Reports Nos. 3 and 4 of Bulletin No. 4). In 1916, two Rainagiri
boats were purchased for further experiments but were abandoned
soon after. Trom 1917 to 1921, experiments were tried on the
East Coast with Malabar canoes and nets, but these also led to
no useful result. It is not surprising that these experiments were
not a practical success and led to no tangible results since there
was no expert master-fisherman to direct them. They did, however
indicate the need for a suitable large power hoat for purposes of,'
inspection and investigation. Tn 1919, the question of building

13
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The proposals to obtain a full-sized trawler {or. msl%z(‘;m;:),r th]p
hi ' ; ain revived in I ,
sea fishing and research were again
following reasons :— 1
(1) New Admiralty trawlers were available at a small cost
e o eperien War:ﬂ sailing bhoats and molor vessels
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! (4) The cost of purchase and upkeep of the tl.lwlg‘l \\tl A }:(
» cost vill be
more than paid for by the transport of salt to the West Coas
curing yards during her research cruises.

: ired the services of an

. In March 1926, the (1epartmen'i acqu e e roont

expert master-fisherman and a fishing vesse ;“f ,‘1191 1. , l(\](i ;

k i ar : 0 exerclse

1 4 3 he Stores Department failec .

of marine fisheries, but t e L i

the necessary care and serutiny and the vessel arrived with defectiy
hoiler and equipment.

Its immediate object is a survey of our coastal seas up t(.) tilm
100-fathom line and the quantitative testing of these w‘ntem'l“»y
trawling, Danish seine netling an.d all other up-to-date gear'.. i :9
work is an enornious omne :111{1 will ta.l\'e many years. 01\7\111;J vn
defective gear, boiler and difficulty in obtaining suitable ore,
serious work commenced only in November ]as}t. The exf.m).‘qnn
submarine plateau of some 40,000 square 1]111(.‘.* in extent, off (‘ilp“
Comorin, being the best know1.1 de.ep sea ﬁshmg ground, was hl'sf
taken up for systematic examination. 'A preliminary survey has
been made and a report will be submitted to Government. The
nature of the bottom so far ascertained has heen mapped. The

laces where abundant fish were caught have been noted.‘ The
obstructions and dangers to traw]-ne@ have heen charted in thg
maps prepared. The same gl_'mm(‘] will have to be fished at al
seasons of the vear bhefore .1‘rs fish contents can be :wuumf(:.lw
ascertained. The grounds will have to be tested by the Dams}J
seine net, the American purse mnet, hy .long lines and full sets o
drift nets, before the quantities and klr}ds of the mid-water anc
surface fish on the bank can be determined. The trawler is no
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equipped with such gear at present, nor has 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 und migrations, their appearatice  and
seasonal abundance have been definitely traced to three important
causes :—

(1) Spawning.
(2) Ieeding.
(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 cousts of Furope and America
almost exclusively for their food consisting of plankton and the
mackerel have been shown to nigrate with the rise or fall of
temperature. 1 need hardly emphasize therefore the importance
of a study of these causes in ascertaining the wherealouts of food-
fish in India also. Everywhere in the world where fishery research
is conducted such data are invariably collected and we ecannot but
follow this lead, if research is to be pursued on sound lines. The
Calicut and the Krusadai stations ure 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, etc.

9. At present, the department has no machinery for the instrue-
tion of the men who are required for its administrative and scientific
duties. We have officers ranging from Rs. 30 (o Rs. 750 per
mmensem, occupying posts of great responsibility and requiring
technical and scientific knowledge besides administrative experi-
euce 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
beneﬁ.t of a thorough grounding in the theory and practice of
fisheries at the start. Such senior men are difficult to duplicate
or replace. Coming to subordinate ranks, the majority have ng
technical knowledge or training worth the name, ahd, I regret to
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say, most of them have not the calibre to cope in their untrained
condition, with the difficulties and problems that beset them when,
as often happens, they have to take respomsible charge of opera-
tions. The following is a list of the present officers with their
pay and qualifications : —

Pay.

Designation Qualifications.

B,
Assistant Direotor (Coast) .. .. 250—26—5u0 B.A., History; has undergone
—-50—1760  co-operative  truining and
possesses  vast udministrative
experieuce.

Assistant Director (Inlund) .. .. 260---25—5600 B.A., History ; has a working
knowledge of fish furms and
tank stocking operations,

Superintendent, Pearl and Chank 200—20--400 Matriculation ; has put in long

Hisheries. years of service in the depart-
ment and has intimate know-
ledge of the conduct of the
pearl and ohank fisheries work.

Inspector of Fisheries, Vizagapataw .. 70—260 B.A., Zoology; has undergone
two years’ course in the Medical
College.
Tnspector of Fisheries (North), West 70—260 Intermedinte ; possesses experi-
Coast. ence in socio-economio work.
Tnspector of Fisheries (Centrul) .. 70—250 B.A., History ; holds a perma.

nent appointment in the Salt
departmment, as Assistant Ins-
pector ; possesses Administru-
tive experience huving worked
in the Reeretariit for some
Cears.
Inspeotor of Fisheries (South) .. 70250 B.5.L.C.; has experience in oan-
ning nnd socio-economio work,
Inspeotor of Fisberies (Inland) . 70—260 Intermediate, one part in B.A.
T2 8ET 0 N ience in peurl
or of Pearl and Chunk Fisheries. 0—2 .8.L C.; has expurience in pear
Inspeotor 0 ' and chank fisheries work und
has nautical experienoe.
Inspeotor of Fisheries, Tiawler .o 70—260 B.A., Zgology‘; has ponsidemblc
experience in #00io=200NONMIC
ans inshore fisning experi-
ments.
Research Assistant, Ennor .. . 70~260 Matrioulution ; bhas undergone
. special training under Mr.
Hornell in the zoolugioul speoi-
men supply work.
Researoh Assistant, Tanur .. .. 70260 B.A., Chemistry; hay undergone
training in the Indian Institute
of Beience, Bangulore, for a

year.
Regearch Assistant, Krusadai . 70--260 M.A., Zoology.
R::eaioh Assistant, West Hill .. 70—260 B.A., Zoology.
Laboratory Assistant, Ennur . 66—4—126 Unpnssed ; exempted ; bus under-

gone training In pivoioulture at
the Ennur Btation. .
Assistant, Aquarium .. 66—4—126 B.B.L,C.; one part in chemistry
Laboratory Assistant, 24 (Inten;edmte); has undergone
training in pisoioulture at the
Tanur Station,

i .o . .. b50—23—100 Unpassed ; exempted; advanoed
Burvey Assistent ¢ druwing’ and puintir;g, eto.
i i —2— trionlntion.
Chank Fishery Supervisor .. .. 50—2—80 Mn L , -
i ; d to .. 40—3—70 Middle School, first-cliss; under-
Assistant Inspector, Headquarters e toaining i levell{us dor
surveying.

-
e
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Designation. Pay. Qualificutions,
RS.
Assistant Inspector, Kurnool .o 40-—-3-70 8.8.L.C. ; has undergone training
in pisciculture at the Ennur
Station,
Do. Vellore .. .. 40—3—-70 Do.
Do. Chingleput .. 40 370 Do.
Do. Nellore ., e 10—-3—70 Do.
Do. Mopad .. .. 40—-3--70 Ungassed ; exempted,
Sob-Tnspectors, Fish-curing yard 35—80 8.8.L.C, men.
(26), West Coast.
Sub-Inspeotor of Fish-ouring yards 35 Unpassed ; exewpted.
(NortEern Circars).
Sub-Inspector, Fish-curing yards under 35 8.8.L.C.
the Superintendent, Pearl and
Chank Fisheries.
Sub-Tnspector, Fish-curing yards under 35 Do.
Assistant Direotor (Inland).
Chank PFishery Overseers (3) .. . 35—-60 Do,
Mechanio, Cannery . .

.. 8hp—3—80 Post held in abeyunce,

Do.  Manur .. .. 36—3—80  Drivers’ test . s

Bub-Assistant Inspectors (2) under 80—1—45 Unpassed ; exem’ptfd.
Asgistant Director (Inlund). : £

Canning Overseer . . .. 30—1-—-45 Post held

Church Island Overseer .. e 30—1—45 Unpassed

Fieldmen (4) under Assistant Director =~ 28--1—35 Unpassed
(Inland).

La@e ance.

LBk

Fieldmen, Ennur . “ e 20—-1-3H Do, %
Luboratory Attendant .. .. 20--1-35 Do.
Petty yard officers (48) .. . 20—4—26 Do,
Keepers, Aquarium (8) ,. . . 23—-1--35 Do.

[ have come {o realize that, if we continue simply T
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 veal 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 hus pussed through the same stage that
this department 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 orgamization specially devised to train
the recruits needed for replacement and extension. The Torest,
Public. Works and  Agricultural departments are instances in
point. They have found this development.necessary in the course
of their evolution and fisheries cannot reasonably be expected to
form an exception to the rule,

We have reached a limit. Future progress in all sections of
the department, dealing as they do with matters varying from
fishing experiments to trade organization, requires wmore and more
expert knowledge and direction. In the initial stuges, for
instance, of fish-curing, canning or manufacturing of ﬁsl?—oi’l and
guano, trade methods and practices, as well as 1'e(~?pes from lm(‘ﬂ(s
have l).een tried, with considerabla 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
immediate 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

goods ;

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

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

(6) the detection ot 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 entively new departure which
will ensure expert attention to all scientific operations und 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 staft for research ; and
(%) administrative officers with their assistants and staff for
“executive duties,

Such a di‘stiucbiou, I find, exists in Iisheries departiuents in
other countries. In Great Britain, for instance, the research
laboz.'utories at Lowestoft, Conway and elsewhere ,zu'e staffed b
qualified biologists, hydrographers, chemists and stutisti(:iun{‘
while executive officers (Superintendents, Inspectors, Water Bailifts
ele.) ave stationed al important centres for administering laws and
1~e'gulatmus relating to fisheries and gathering statistics connected
with .these and allied industries. The latter 31‘0 largely men with
practical experience of fishery work and «rr()un(l?nt; in fisher
sclence, but are not experts in auy branch of that sfieuvo. The
(llstl.n(:(i()ll has perhaps heen unnecessary here in the past, but [
consider thal the time has now arrived when we must muk; it.

. With wtl'lls end.in. view I proposed the re-entertainment of
asgtilslvebi?b as dﬁSI‘I}-“-g expert when the trawler was purchased

Jave | en redesignating the subordinate posts in the depart-
ment according to the nature of their duties. WFor technological
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work at the Chaliyam Cannery and Tanur particularly, as well as
‘or other chemical investigations relating to fisheries and piscicul-
wure, I have submitted proposals for the appointment of a qualified
Fisheries chemist (my letter to Government No. 1471-C/27-2, dated
16th August 1927). The intensive biological investigations
relating to pear] 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
(ualified Diologist with brilliant Western academical degrees in
Natural Science and, if possible, Fishery Science with some
pxperience of biological research work with a knowledge of Indian
Zoology if that could be had, should be carefully selected and
endertained as Fisheries Biologist on a suitable salary which T will
for the present fix at Rs. 750—H0—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 ;
hesides, 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 urgent
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 Ilydrographer when hydrographic operations are
extensively carried on and possibly a Statistician and FEeonomist.

The expert staff of the research section when appointed will
provide the requisite machinery for the training of the rest of the
Tisheries staff from Assistant Directors to Overseers and the
subordinate rvesearch staff at least from Research assistants to
T.aboratory aitendants.

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 the West Coast
fishermen. A scheme for providing such technical education has
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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

Adminastration.

been submitted to Government.

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

Fishing and Sailing Hzpert is now styled Assistant Director
(Marine). Captain Cribb is a specialist in fishing and constitutes
the only expert officer among the present Assistant Directors. His
wide and varied experience in Kuropean and Eastern seas and his
long professionul 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. He is on a short-term contract of three years from 12th
March 1926. Defects in the trawler and difficulties with its crew
delayed serious work till last October. He has only another year
of service. 1 have proposed that his contract should be extended

for another three years.
Q. 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 hiological 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 T.ocal Tlonours B.A. or MAA.;

A Taboratory Assistant;

A Laboratory Attendant ; and

Two peons.
One Assistant Biologist is also required to work on Do
trawler, with the present Inspector and peon under him.

ard the

9. Fisheries Chemist.

Under him there should be a Research Assistant with staff on
the scale indicated in the preceding paragraph, viz.,
Assistant, a laboratory attendant and a peon, He

a Laboratory
can probably
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headquarters of a third Assistant Director on the East (‘oast. The

territorial jurisdiction as well as the duties of the three nﬁu-erﬂ"

should be fixed as follows: —

The jurisdiction of the Assistant Director (Southern Divi-
sion) at pr'esent styled Superintendent, Pearl and Chank Fisheries,
will comprise the districts of Tinnevelly, Ramnad, Madura,

Trichinopoly and Tanjore.

That of the Assistant Director, Northern division (proposed),
will consist of the districts of Northern Circars including Guntur,
(‘oimbatore, Nilgiris, Malabar and South Kanara will form the
Western division under the Assistant Director at Pr.esent.styled
Assistant Director of Fisheries (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 f'X‘P(‘“ﬁ.Ve
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 relaling to marine flisheries, supervision

of the inland fisheries already under the contral of the .(lepm-t-"‘;

ment, the gradual acquisition of fresh-water fisheries in new
districts and anti-malarial operations.

(2) The control of fish-cuving 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 Tast Coast also.

(4) Such special duties pertaining to the different sections ay

the inspection of the oil and guann factories in the Western divi-
sion, the conduct of pearl and chank fisheries and the resuscitation
of the chank bangle industry in the Southern division, deep water
fishing experiments in perennial tanks in the Centval division, and
the development of the Collair Lake prawn fishery and [lilsa
operations in_the Northern division.

The subordinate staffs of the four divisions may remain as,
at present, except for the stall attached {o the fish-curing yavds,
T have submitted to Government a reorganization scheme. Accord-
ing to this, the West Coast would be divided into four sections
under the four Inspectors and ter sub-sections each under a Suly
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-Tnspectors and the
central section ome. AIl peons in charge of yards should he
replaced by Petty Yard Officers. The additional staff should not
only inspect fish-curing yards and collect fisheries statistics more
efficiently than now, but should also at least on the West Coast,
be in charge of socio-economic work and the inspection of oil and
guano factories. Such a revision of the establishment, I have
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shown, could be made without extra cost.  But, for the supervision
of the co-operative societies when their number and scope increases
and for the proper developmeut of sociv-economic work on the
Bast Coust the transfer of which to this department has been
proposed to Government—some further additional staff will be
necessary.

1n the tland section the existing staff is adequate for present
needs.  As the work expands, some additional staft will be needed
for the new fish farms and hatcheries and tank stocking work,
especially in districts where they have not yet been started.

Dirrcror.

The work of the Divector is obvious. e 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-
trial and  sctentific, throughout the world.  These qualifications
will cnable him so to combine the work of the experts and that of
the administrative otficers ax to obiain optimun results.  1le should
shupe and control the general policy and lines of action and
sanction  them in the order of their importance.  He should
co-ordinate, regulate and  eriticize the work of the  different
sections, help the experts and the execntive staff with instructions,
suggestions and advice as required and have suafficient leisure o
discuss the gencral lines of work and, il necessary, the details of
operations with Government and with his subordinate staff.  He
should elaborate new schemes, negotiate with other departments
and hodies, write reports, books and hulletins, 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 1o be in a position {o supervise and control the
work of the experts on the one hand and that of the administrative
officers on the other. 1 burdened as at present with administra-
tive, clerical and account routine, without proper assistance in the
headquarter’s office, and with the entire work down {o the most
petly experiments, scientific and technological, he will gel neither

..time nor opportunity to devote his hest to the more important and
Megitimate duties of the Director. The appointment of the

Kisheries biologist and Fisheries chemist will set the Director free
from the detailed supervision of mosl experiments and research.

It is difficult to supervise the operations from a single centre like

Madras, for they have to be carried out in various places and
require whole-time officers on the spot to deal with them. T refer
to pearl fishery research at Krusadai, the routine and special work
at the research station at Calicut and the laboratory at Ennur,
fish-curing, fish meal and oil experiments at Tanur, details of
canning processes at Chaliyam, etc. So long as [ am Director,
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. . A L ,
Ihe main lines of activity of dhe department at the present
tllne,‘au‘l'ungod in the order of their relative cost and magnitude
are given below -

Budget Kstimates
foe JU28 -2,

RS.
(hH Fish-curing yards L 2L 6T,500
) Deep Sea Fishing and Research U B E 1Y)
(3) Inland Pisciculture and Oyster culture.  1,22,900
(4) Pearl and Chank I'isheries o 69,200
(7) Education and Socio-economic work .. 65,300
(6) Industrial research  at Chalivam and

Tanur 37,500
(7) Binlugivul reseurch and Aqllul'iulll 13,8950
8y Anti-malavial operations and supply of

hiological specimens 0, 304)

flese do not matevially difter from the arrangement proposed
above.

Ltem (1), Fish-curing vards, and (2) Deep sea fishery research,
are the largest ttems of work absorbing the major portion of the
expenditure of the department aud relate to marine food fisheries.
The technological experhuents carried on at Chaliyam and Tanur
(item 6) really form a sub-item of the same major head.

The items (3). (4) and () are in their natural order.  liem (7).
1Yishery Researvch, is not a separate head Dut comprises the
geientific work relating to both marine and fresh-water fisheries
and should be absorbed in these two ifems. .

[tem (8). Anti-malarial operations, and Biological specimens
supply, are petty heads of expenditure, only invidentally connected
with fisheries. They therefore occupy the last place.

Ilowever haphazard the nature of the various developments of
the depurtment nuy have been historically, it will he seen that
{he relative value and degree of concentration on the various lines
of activity pursued are not out of proportion fo the importance of
the subjects with which they deal. 1 am unable o suggest or to
any {otally different arrangement in the velative posi-
tion and im]'un'tum-e of existing zu-tiyiﬁ«-s. The flefe(:ls in
organization and work relate only to delails or subdivisions of the
wajor activities. The most important of these, l (~()1}S|<1e1-, is {he
want of staff and facilities for biological and technological research.
What the depariment desperately needs is a large addition to its
scientific and expert staff so that fisheries research way take t}le
primary place that the development of fisheries demands for itf.
I have dealt with this in reply to question b.

11 due emphasis is laid on research, one important result in all
the major activities of the department would be a corresponding
ijncrease in what may be called unremunerative expenditure which

conceive of
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caunot be set off against receipls in the annual balance-sheets of
the department. 1f the primary place th.ut're‘.seurch should oceupy
in fishery activities is conceded he_re, as 1t Is in ul'l ot!x(?l‘ countries
of the world, the department will become a scientific one and
should not be expected to counterbalance its expe.ndlt.ure by
revenue. Wherever il s possible without subordinating its
primary aims, every effort may however be made 1o secure revenues.
The Finunce Department of Government, as well as the g'enen‘ll
public, have been inclined to gauge the success of the (lulmrhm-l‘nt 3
operations mainly by profits earmed. As a result, an undue fear
of cost has compelled the department to concentrate on the
administrative revenue-yielding aspects of its work and 1’0 negleet
pure research and experiment. As instances, T may refer o the
Retrenchment Committee’s findings, the l)l'()[)(i.\“;l]s l{y M. llurn‘ell
for the abolition of the posts of the Mariie Biologist and M:n:mo:
Assistant, the closure of the cannery within a year and a half of
the commencement of Its work as a mnnnm'«:ml concern, the
enhancement of the issue price of salt in fish-curng vards and t_lm
constant demand for making the ovsier and I)in.lng-u:ul ,x:u‘ppl'\' secfion
self-supporting. Consequently the administrative .sulu (’>I the depart-
ment is fairly well organized while the organization of the research
side has only just heguaw.

SECTION [L— IFISI-FOOD SUPPLY.

Mr. Gopala Menon stated that fish-food supply was seasonal
and uncertain as in the case of paddy and other cervulsv. A.?' an
instance, he quoted the migration of sm"dinos from the West Coast
during the last few years und compluined that no attempt had
been made by the department to induce them to return to the
coastal waters.

Mr. T. K. Rajaram Rao stated that fish, being cheaper than
other noun-vegetarian food, formed the mainstay of the poorer
classes and if, as the result of large-scale operations, the price of
fish could be brought down so as to be within the economic reach
of the half-starved people, it would not only solve one of the
greatest economic problems, but also bring into evulfan.ce a
healthy, robust and sirong race. 1le pointed out that !lle difficulty
of a greater supply lowering the price would not avise, as there
were very large potential and latent markets ln.ull the district and
taluk centres where, with proper facilities, fish .wml(l be made
available without swamping the market and lowering the ge}le.ral
price so low as to make it a (:Ommerciu} failure. He was of opinion
that any quantity of fish could be easily absorhgd provided proper
facilities existed for transport of fish to the various markets.

1

Dr. Natesa Mudaliyar was in favour of treating fisheries as a
national asset and thought that it had not heen sufficiently exploited
in the interest of the nation. As a docior, he was of opinion that
fish-food 1s rich In proteid matfer, is also equal to meat and less
costly than mutton, if available. ITe also stated thatf, in times of
famine when vegetable food was less available, fish went a long
way in relieving the sufferings of poorver classes.

Mr. Subba Rao Nayudu stated that, though fish-food was
cheaper than other kinds of non-vegetarian food and there was
effective demand for more fish-food throughout the year, sufficient
quantity of fish was not caught to serve as food for the people.
In his opinion, greater supply would create greater demand and
he stated from his personal experience {hat any material increase
in the supply was sure fo he ahsorbed.

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

Mr. T, A. Fernandez thought that sufficient fish was caught for
existing demand, hut that it was likely to increase enarmously with
greater improvements and inducements.

Mr. Moses was of opinion {hat sullicient quantity of fish was
not caught for local consumption. e thought that the market
problem would present no difficultios if specdy transport from the
fishing grounds to favourable markets could be provided ; this
would prevent tainting of the fish and elut in the market,

Mr. M. P. Kvishnan considered thai there was an effective
demand for more fish-food in the interior parts, provided it was
supplied cheap and was of opinion that any material increase in
the supply was likely to be absorbed without difficulty.

Mr. Saryanarayana Rao felt that, though ihere wmight be
adequate supply of fixh at present, increase in supply was sure to
increase the demand as fish-food is cheaper than any other non-
vegetarian or vegeturian food. At any vate that would be the case
on the West Coast. where the people are very poor and are econtent
with very cheap food.

Mr. Saldanha observed that fish, cheaper as it is than other
non-vegetarian food, the supply was far helow the demand of the
middle and lower classes.  With greater facilities cveated for
transport, the said fish could however he sold in larger quantities
in the interior.

Rao Bahadur Govindan stated that under normal conditions the
quantity of fish caught was not only sufficient for the consumption
of people living within a radius of eight or ten miles, hut usually
there was a surplus which was salted or dried and sent inio the
interior parts of the conntry or exported to Cevlion. We said that
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there was always a demand for fresh fish from all parts of the
coul‘ltry and the best way to meet this demand was the introduction
of freezing metliods by means of which fish could be sent to far
(.hstunt places. Tf 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 veady market elsewhere
without bringing down the curvent price.

Mr. Gopalan stated that sufficient quantity of fish was not
caught for local consumption 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 davs <o that it might be sent to
up-country markets. Tu his opinion, the insufficient quantiiyv of
fish caught was not due to want of improved methods in (‘nt(-iling'
or to lack of betfer 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 heing very
tasty and nutritious and, at the same time, cheaper than most other
foods. So, the failure of the sardine, he remarvked, affected the
poor more than the failure of the paddy crop sometines,

Mr. Raman Menon said that a material increase in the supply
would tend to lower the price and that would push up the demand.
Tn this case it was the general population that would henefit and
not the fishing classes alone.  But, if improvements in the various
methods of fish preservation kept pace with the incrvease in supply,
lie saw no reason why the fishermen should not also profit heeause
1]191} the surplus fish would he 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 hetter methods
of preservation. Tn other words, refrigeration should he wmade
practicable and, at the same time, sufficiendly cheap for the
lavmen, '

Mr. Andy Sankaran said that the fish caught on the West Coast
was more than sufficient not only for local consumption, but also
for drying and curing and for exportation from the curing vards
of the Coast to Calombo, Arkenam, Villupumm, 'I‘ri(-hinnpnh" and
other places, o
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<. reply to questions Nos. 8 to I2, Dy, Sundara Raj stated as
follows :—
8. No. Also see reply to questions Nos. 10, 11 and 12 helow.

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. TFish
is dear because of—(1) the enormous fluctnations in production (by
capture or cultivation) and (2) the uneven distribution due to lack
of efficient communication and preservatives.

10, 11 & 12. Yex. Apart from any considerations of food or
manure supply to the country which by themselves are weighty
reasons for the development of Asheries, 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
Brahmins arve fish-eaters will eat fish if they can get it. There is
therefore an existing local demand, apart from export trade in fish
and fisheries products for which also there is always a considerable
scope. Please see also reply fo question No. 9. Tn 1925-26,
177,790 maunds of cured fish were exported to Cevion from the
Madras Presidency. )

SECTION ULT.—IMPROVED METHODS OF FISHING.

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. He could think of mno 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 tvpes of nets and suggested as improve-
ments in this direction the supply of better types of boats with

Jive wells and wechanically fitted nets.

Dr. Natesa Mudalivar thought that the fishing methods were a3
old as human knowledge went. He said that the old nets and old
“eatamarans should be replaced hy beiter kinds of hoats and pointed
out that there should be better equipped steam boats, if fishermen
were to go heyond five miles.

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

15
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encourage private associations or persons who undertook the
development 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. TImprovements would vary
according to the nature and situation of the place.

(3) Opening up of communications wherever necessary.

He said that if fisherwen could be provided with a motor launch
to go and return, they could have three or four times the catches
they had at present. He advocated the introduction of night-
fishing with a motor launch by means of electric search lights.

Mr. Roche Vietoria sald that the present methods were not
effective and wanted that (overnment should demonstrate the hest
methods of catching fish and, for this purpose, he did not want
Western wethods to he introduced, but indigenous methods to he
developed.

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

Mr. J. Ternandez stated that the present methods of fishing
were effective so far as the supply was concerned. No improve-
ments had been effected.  Tn his opinion, the fishermen could not
take to improvements on account of their omum‘miu (-nudi_ﬁ(m. TMe
would suggest removal of illiteracy and promotion of thrift among
the fishermen ; with improvements in these directions, he hoped
the fisher-claxs 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 buving power of the fisher-
men in the matter of boats, nets, etc. He suggested the following
improvements :—

(1) Importation of Ratnagiri boats into S. Kanara and
adoption of Tuticorin outrigger for whiffing for seer and ousting
the Cevlon Kulla.

(2) Tmportation of Ratnagiri nets inte S. Kanara, adoption
of long lining in Malabar and adoption of Ennur uethod in hmk’
fishing. ‘ o
(3) Opening up the deep-sea fishing grounds, demonstrating
the fish wealth as has recently been done hy Lady Goschen.

1

Mr. M. P. Krishnan stated that no improvements in the
methods of fishing had so far bheen effected and suggested the
following : —

Indigenous methods of fishing practised at Ratnagiri and
Malpe should he introduced in other places. The noise made by
using “‘Chalavala’’ and “Kolli” in certain seasons must be

‘.
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stopped and as this noise frightened away the shoals out of the
water, it should be made penal; similarly, drift-netting at night
should Dbe stopped from the middle of September to the end of
November as such night fishing prevented the shoals of fish, such
as kora, cat-fish, sardines and mackerels froum coming to the shore
from deep sea.

My, J. AL Saldanha wanted that the fishermen should be trained
at Mangalore and Malpe in manufacturing Ratnagiri nets already
introduced into S, Kanara.

Ruao Bahadur Govindan said that in some aveas the existing
methods were effective naking allowances of course for weather
and other local conditions,

Mr. Aunavya stated that no mmprovements fuul been effected
- any of the kinds of fishing. The oll 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
wind, no improvements were necessary al present. Ie was of
opinion that any atlempt to introduce new kinds of nels would
not be suitable to a particular locality on account of the rocky
cotditions or the shatlow nature of the sea.

Mr. Othenan stated that the present methods of catehing fish
could not be said {0 be very ineflicient or ineffective, but the chief
difticulties that the fishermen found in catching fish now with their
present implements were that they were not able to go far and
wide in search ‘of the fish nor could they catch the fish even if
they saw them, if the currents and wind were not in their favour.
1f methods could be devised to enable the fishermen to go far and
wide and to tide over the difficulties of adverse currents and winds,
the catch of fish could very much be improved. He said that the
fishing 1mplements remuined 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 oflicers deputed
to the work. He advocated the introduction of small steam and
motor boats in the place of small canoes used by ihe fishermen

ow.

Mr. Raman Menon said that the futwre of the fishing industry
spended upon the use of large boats. A fairly large iype of boat
lapted to the work and 1o the nature of the Coast working with

wind and power, supplemented, whenever necessary, by a small
detachable motor engine mighi prove suitable.

Rao Babhadur Cruz Fernandez stated that the present methods
of catching were effective so far as the demand was concerned.
He was of opinion that the cfforts of the officers of the department
to Introduce Improved wmethods and appliances had not heen
successful 1n the majority of cases tried. This failure was lu]-guly
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attributable to the conservatism of the fisher-folk and the difficuliy
of getiing teachers and demonstrators conversant with the new
methods. Ile suggested the following improvements :—(1) The .
fisher-folk should be taught by actual demonstration as to the
advantages of using improved methods and appliances; (2) a
number of them should be selected and trained ; (3) State-aid
should be treely given to enable them to Dbuild better crafts and
purchase new appliances.

Mr. A. V. Achuthan stated that the methods of fishing in
different puarts ou the Coast varied considerably and the effective-
ness of earh could be tested only by comparison and transferred er
adoption. He was of opinion that time and distance, the main
drawbacks that prevenled the ordinary fisher-folk from catchiug
more fish should cease to be such with the help of science.

Mr. Unni stated that the present methods .of fishing oun the
West Coast were, to o very large extent, e.ﬂ'e(-tl\‘e and sugge?ied
that Government must stop the four destructive m(lith()d.s'of ﬁsh%ng,
viz., Ayila, Chalavala, Mathichalavala and MaEt]nkol]l l')y legislu-
tion as these kinds of fishing made a lot of noise and disturbance
in the sea and consequently mackerel and sardines had begun o
disappear. _ .

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

In veply to questions 13 to 16, Dr. B. Sundara Kaj stated as
Jollows :—
13. The fishing crafts in use are primitive and ineflicient.
The characteristic sea fishing craft, on the Kast Coust, is the
catamaran, a keelless craft formed by lashing together from 3 to b
pieces, occasionally 7 pieces, of light 1'9\1;;}1 hewn wood. A more
primitive contrivance cannot be imagined. The heavy surf on
the Kast Coast prevents small Dboats or canoes being employed
throughout the year. The only boats are the so-called Mast}lal
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 West Coast, the usual fishing vessels are crank canoes
(dug-outs), the largest of which do not exceed 32 feet in length
by 3 feet in width and 2} feet in depth. They hold from 2 to 8
nen.

Y

There is no room in catamarans, canoes or boats for the freel
movements necessary for using nets effectively. Only small nets
could De carried ; and as different nets are required for catching
different kinds of fish, each net has to be necessarily of very §ma!1
dimensions. The cruising distance is very limited ; ordinanily it
does not extend beyond the five-fathom line. The farthest limit
is the ten-fathom contour, at a distance of from 5 to 7 miles fro?u
the Coast. Very often, when only one kind of net is taken out in
the expectation of finding shoals of a particular species of fish and
shoals of another species appear, the fishermen are unable to catch
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any fish at all. Again, owing to the smallness of the boats, the
duration of each trip is short, and ordinarily fishermen never stay
out at sea for more than 24 hours. The time taken to return after
the catches, when a lull or adverse wind prevails aud the absence
of any facility for keeping the fish alive ov fresh, on its way to
the shore, cause it to taint in a tropical climate; and the fish
become quite unfit for consumption. The boats and men are
numerically small, compared with the length of coust, the length
of fishing grounds and the population. Less than 3 per cent of
the population are fishermen, wheveas in Jupan nearly 3 per cent
of the population are engaged in fishing. The crew employed s
often disproportionately large, wrguing inctlicient labour, com-
pared with the size of craft and tackle. For inslance, two crews
of seven men cach in two boats ave required to work a small * idam
(dip net) on the West Coust ; while on the East Coast 12 to 14 men
with four catamarans are required 1o work the “mada valai’ a
rectangular dip net 48 1o 60 feet fong 5 whereas o modern British
steam trawler, with its gigantic trawl or a steam drifter, with a
fleet of nets, miles long has but 11 or 12 men, including  the
eugule TOoOn ¢rew.

The only nets of wny size, which can at all be mentioned in
comparison with the nets used in Western countries, are the Masula
boat net in universal use on the Fast Coast und the Rampini net
iu the South Kanara district ; both shore-seines of some size and
catching powers.  The ordinary nets are small and ineflicient,
compared for instance, with the trawlnet, the Danish seine net,
the American purse “net, ete.  Drift-netting and long-lining in
India, is also done on a very small scale, owing to the limited size
of the fishing boats. The usual length of the long-line is from
100 to GOO fathoms, carrying from 20 to H00 hooks ; whereas
Kuropean long-lines extend from 5 to 6 miles und carry from
5,000 to 7,000 hooks. The drift nets are in extensive use, only in
the Palk Bay, the Gulf of Mannar and the Malabar Coast. The
length of u fleet of nets hardly exceeds 800 feet or 3 & mile as may
be expected from the size of the fishing craft, whereas a fleet of
nets employed by a steam drifter extends to miles.

Vide also replies to questions 2, 3 and 4.

The craft and gear employed by fresh water fishermen ave even
more primitive than those of the sen fishermen. The iniroduction
of improved methods for the continuous fishing of deep permanent
water tanks and rivers, now wholly unworked, will add enormously
to the productivity of our rivers, tanks, ponds and wells. Some
improved methods in fishing inland tanks were tried by the
department at Chembarambakum and Mopad.

14 (a), (b) and (¢) and 15.—Vide answer to uestion 13,
A great deal of investigation by experts is needed in surveying

grounds and for effecting improvements in fishing gear and
methods.  Though Niv F. A, Nicholson has urged the need for
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work in this divection from the very inception of the department
vide paragraphs 186 to 190 of his Note on Fisheries in Jupan (1907.‘1
and his subsequent letters in Bulletin No. 1 page 82 l i
progress could be made in the absence of’ex1)21‘ts~
research vessel.

—1no material
and u proper

16. Future Z)/'uyram/nc—l"'ix/:‘c/'y 4,'/'ui.s(f.y.—Systematiu cruises
should be undertaken by ihe research ship Lady Gosclien, whi h
shoul(l be well equipped to continue and complete the investi :-
1-1'0115‘1111'(%;14[‘\' made on both the Bast and the West Cousts ‘hv'Jé”ld_'
ail 15 to test the suitability of all available modern nl(;til.()d‘i ol;
fishing in Indian waters. The following lines of work k-r‘
suggested : — - -

. Trawling —Systematic trial trawling with otter and heam trawl
in offshove grounds throughout the Coast.

‘ Danish seine net.—1rial netting may be made with the Danish
selne net of.t!le wsual type or with suitable modifications (o meet
Indian conditions.

Drift net, gl net and tramel net.—-A series of experiments
should Dbe conducted with the above as in the Furopean walers to
test possibilities,

dwerican purse seine net.—1In the Last, Japan s the only
(.uulntry’ ‘where the net wus tried and has been adopted on a large
scale.  The net 1 suld (o possess enormous catehing powers and
is \\;ll \\'o.}'th a trial in (he waters of this Presidency.

ony lindiny.—The { : ‘. an Y 1

. g (g —The Tull length of o long line should be given «
trial.
o Survey and charting of banks and fishing grownds.—in ali
cruises, data of catehes, depth, currents, nature of the bot{om,
assemblage of characteristic animals and plants should be kept

for the (3hal'ting of the fishing grounds for the benefit of the fishing
industry. {ﬂ

) Tmr(]lu ﬁtslill"zll‘z:TTlllle experiments contemplated at Mopad should
e conducted till the best methods of fishing perm: ruter
tanks are finally evolved. I pernent wuter

SECTION IV.—-DELKP SEA FISHING.

My Sut?'m-a']'u, of Cocanada, said that their fishermen went
only two miles from the shore und fished in depth of 10 or 20
fathoms. .

Diwan Bahadur Arogyaswami Mudaliyar said that the trawler
should be.made absolutely useful. Tt should De Detter equipped
by providing refrigerating plant, holds for fish and also eahin
accommodation for officers.
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Mr. T. V. Subba Rao Nayudu stated that fishermen usually
went up two to three miles from the shore and they could not go
longer distances for want of hig fishing nets and for want of small
motor launches to provide sufficient accommodation for the catches
and to return in time (o sell their catches,

Mr. Roche Victoria suggested that the department should
maintain some launch which <hould 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. e was for allowing the
trawler to engage in salt transport work only in the intervals when
it had no other work, but not at the saerifice of Hs work of eatehing

fish.

Mr. PP, Lakshmanaswami stated that the longest distance to
which fishermen went in the sea was four or five miles from the
shore,

Mr. P, K. Manikkavelu Chettivar however maintained, that the
fishermen went to a distance of 15 to 20 miles and brought enongh
fish to make a livelihood.

Mr. J. A, Fernandez stated that as regards vessels for deep sea
fishing no retrenchment of expendifure was possible as only the
minimum was incurred.  During the off seasons these were laid up
with skeleton crew.

Mr. ST, Moses stated that, on the West Coust, the fishing
zone was within {he 40 miles Timit, but the five-mile belt with a
depth of ten fathoms was most regularly exploited ; only the deep
sea shark netters and the Ratuagiri men ventured to the uttermost
limit of the zone. The chief reason for fishermen not going bevond
the ordinary line, Mr. Moses stafed, was the unseaworthiness of
{he hoats employed. The greater the distance of the fishing ground
from the shore, the more difficult the question of lrnnspm-ﬁng the
catehes to the markets hefore the fish gol tainted.

Mr. J. A. Saldanha advocated the emplovment of trawlers to
educate the more enterprising section of fishermen. He said that
the process would he slow and gradual, as lavge capitalists were
needed with more experience in joint stock and  co-operative
business. He also suggested the introduction of the methods
emploved 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 conld be considerably reduced and, if this was
done, there would be reduction in expenditure. He also stated that
the Malabar and S. Kanara fishermen had no hoats 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 hoats in which they could live for a number of daya
and thev could therefore go out and stay in the sea for a couple
of weeks if they found it necessary to do so, The Malabar and
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8. Kanara fishermen did not go beyond ten miles, but the Ratna-
giri men went to distances of nearly 100 miles. On the KEast
Coast the catamaran men at times went as far as 25 miles. In his
opinion, the trawler would never be a commercial success and that
research should be conducted in a well-equipped sailing vessel.

Mr. Annayya, Malpe, stated that for fear of not being able to
return to the shore the same day with the fish caught and for fear
of the fish being spoiled, the fishermen did not go far.

Mr. Viswanath stated that if deep sea fishing was attempted
and if it became a success it could only he 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 hecause of
fear lest they should fail to brin’g 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. Tndian fishermen in their small
craft ravely 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 estuarine
regions of the continental shelf weve isolated banks, for instance,
Wadge Bank and Pedro Bank ; the edge of the continental shelf
and the upper part of the continental slope and areas which so far
as present experience went, would prove to be the most prolific
from the point of view of fish-supply and fishing in such areas could
only be done by trawlers or similar 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 snmehow.or other gained
ground that tropical waters, such as those of India are unprolific,
and that the catches that a trawler can make would be small j,
comparison with those made by frmy]m's wm'king-_in sub-tropical
or temperate areas. This view, T believe, to he entirely unfounded
and the average caich of the trawlers that have heen engaged
round Tndia and Cevlon coasts for experimentadd work compared
quite favourahly with the catches made by trawlers working on a
commercial basis in some of {he most prolific regions vound the
coasts of Furope and elsewhere.”

Rao Bahadur Cruz TFernandez 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 been as efficient as
anticipated, '
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In reply 1o queestions 17 10 42, Dr. B. Sundara Raj stated as
follows +—

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

18. Yes. 'The motor vessels Leverett, Sea Scout and Pearl
are maintained for towage of chank canoes to and from Tinnevelly
and Ramnad districts and for the control and supervision of the
fishing operations, such as the return of undersized chanks while
still alive to the sea, the systematic fishing of chank beds and the
prevention of over-fishing of banks, the safeguard of left-handed
chanks whenever they arve fished and the safe landing and storage
of chank shells and so forth. Duving the pearl fisheries, they
subserve a similar function and patrol the pearl banks and pearling
operations. The inspection schooner Lady Nicholson is the only
schooner that provides accommodation to inspecting officers for the
periodic inspection, annual or biennial, of pearl banks and chank
heds, for buoying the heds for fishing and for other scientific work
ronnected with inspections,

19. No reduction in the number of vessels and boafs is imme-
diately possible.  When, however, the trawler Lady Goschen is
equipped with a laboratory and eabins, it might he possible to use
her in the place of Lady Nicholson, provided the Lady Gasclhen
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 October 1926, As she had insufficient
crew and incomplete gear, she could not go to sea. The fishing
gear supplied by the Stores department in England was inadequaie
and the full equipment was obtained only in November 1926, A
minimam crew was sanctioned by Government on 218t December
1926.  Considerable diffienlty was experienced in procuring quali-
fied hands as none of the ports in South India including Madras,
Tuticorin and Cochin are ports of call 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 hefore January 1927 and the trawler
was able to leave for the West C'oast with schooners laden with
13,000 maunds of salt on 12th January 1927. The engine crew
struck work at Calicut and the vessel had to lie idle for a week
on 1his score. She conducted a preliminary survey of the off-shore
fishing grounds at Calicut and a night’s trawling en 24h January
1927.  On her way hack to Tuticorin on 28th January 1927, a few
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of the boiler tubes burst. She could neither be used for sal
transport nor for the pearl fishery which was then about {o begin
The vessel wus, therefore, ordered to proceed immediately
Colombo to have her boiler surveyed by a competent authority anc
to obtain estimates for repairs. The surveyor to the Lloyd”
Registry of Shipping, Colombo, after examining the boiler tube
condemned all the boiler tubes (178 in number) as unsafe anc
wanted that these should he replaced by new tubes. The trawles
returned to Tuticorin after repairs on 2Gth March 1927, and wa
engaged on pearl fisherv work from that date to 30th April 1927
After the pearl fishery, the trawler went to (‘olombo for docking
and coaling on 7th May 1927. As the South-West Monsoon ha¢
commenced she was ordered to come to Madras, for deep sea fishing
experiments. She arrived in Madras on 26th May 1927, The sef
of otter boards supplied with the trawler having proved unservice.
able in the fishing experiments off Calicut, a new set of otter hoard:
had to be manufactured locally.

The crew entertained at Tuticorin proved most unsatisfactory
and had to be dispensed with and new crew entertained about six
times in the course of the last 14 months since the trawler arrived
in India. A suitable Bombay crew was entertained for the engine
room. 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 Depuiy 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, heing the hest 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 heen mapped. The places where abundant fish
were caught have heen noted. 'The obstructions and dangers ta
trawl nets have been charted in the maps prepured. Simultaneously
with experiments in deep sea fishing, the trawler has heen making
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obgservations and collections and noting data regarding tempera-
ture, salinity, plankton and bottom organisms. The trawler hag

been sent to the Royal Indian Marine Dockyard, Bombay, for
alterations.

4. The original purposes for which the trawler was purchased
are—

(1) Exploifation 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,

-
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TFrom the detailed work of trawler referred to in the answer td
yuestion 23, it will be seen that its work has been consistent with
the original purpose for which it was purchased. The main pur-
pose is deep sea fishing experiments and research and during her
long shore trip which the trawler has to make in this connexion,
she 1s utilized for towing schooners laden with salt to West Coast.

25, (¢) From January 1927 to March 1928, six long shore
cruises for fishery research occupying 35 days, she also transported
salt.

(h) She was engaged for about a month in pearl fisheries
in March—-April {927,

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

6. No.  All the scientific observations so far as they relate to
specific stations opposite ports could be carried out simultancously
with deep sea fishing experiments.  But the scientific investiga-
tions, particularly the hydrographical und meteorological data,
should also be gathered along a series of observations taken frowm
south to north or vice cersa, i.e., along shore, for the coast as a
whole, if tangible results are to be obtained within a reasonable
time. The more numerous such long shore trips are, the wmore
couclusive will be the results obtained from such data as they are
not peculiar to any particular spot but are general to the whole
Coast.  Such trips will have to be carried oul independent of
trawling and deep sea fishing, as the latter nust be systematically
done and proceeded with, step by step, according to 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 oblaining coal and
waler every 24 days or so to Colombo. According to the programme
approved by Government, the trawler goes to Colombo {en times
in a vear for coal and water and during the intervening periods
she makes hiological and hydrographical collections and observa-
tions throughout the length of the Coast and transports salf to the
West Coast. The extra five trips which the trawler makes are also
advantageously combined with the transport of salt from Tuticorin.
From the above, it will be seen that the original purpose was not
in any way defeated by the trawler being used for other purposes.

27. Yes. But she will require to be remodelled and eguipped.
Though she is said to have been remodelled to suit tropical condi-
tions, the cabins are too hot for any one to live in. New cabins
for officers and crew are necessarv. A laboratory for fisheries
research must be fitted up on board. Her boiler though certified
and passed by the Stores department proved defective. Several
boiler tubes burst on her maiden vovage to West Coast.  The
surveyor to the Lloyd’s Regisiry of Shipping, Colombg, after
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examining the boiler condemned all the boiler tubes (178 in nuwber)
as uusate They were replaced at a cost of Rs, 8,000. Iven so,
the boiler is not absolutely sound and causes difficulties now and
then. The trawl gear supplied by the Stores department was also
defective. The boards were too light and small and would not
sink. Other equipments such as a fleet of drift nets, long lines
and American Purse nets will be obtained as work develops.

-

28. Please see answer to question 27. The necessary apparatus
for research has been purchased, but could not be fitted on board
the trawler for want of a laboratory room.

29. Both technological and scientific work is expected of the
trawler.

30. Captain Cribb is the expert officer entertained, vide reply
lo question 5, Research Section, Fishing and Sailing expert. The
European crew entertained were disbanded immediately on arrival
in India, in April 1926. A suitable full complement of Indian
crew wus sanctioned by Government in December 1926, but could
not be entertained till October 1927, for reasons stated in my
answer to question 23 supra. Captain Cribb has been trying to
secure a capable, intelligent and educated voung man among the
sea-faring classes as mate on board the Lady Goschien and to train
him in trawling, Danish seine netting and other methods as well
as in net-mending, etc. He has tne(l several, but has not found
one who is either capable or interested. The usual type 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 to 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 Cribb was employed us Assistanl Director (Marine)
on and from 13th March 1926.

32. Two years and three months.
33. He has navigated the trawler oun all her cruises and has
conducted {rawling, dredging of pearl banks and the transport of

salt.

34. Owing {o the difficulty in obtaining suitable crew it cannot
he stated that necessary assistance was offered to Captain Cribb.
The mates appointed were all men with no aptitude for learning
work. .

35. One of the lnspectors, M.R.Ry. Ramaswami Nayudu, who
is a local graduate in /oolmw, was dppomtod Inspector on board
the tra\\lm' with a view to carry out biological research and
incidentally study trawling and fishing methods. The arrange-
ment has  failed to adneve the expecled result. While the
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luspector has done the biological work as far as he was able {o
do, he has not been uble to adapt himself {o the life of sea or to
learn anything of the fishing methods. It is evident that the two
functions (technological and scientific) must be separated. [ have
proposed that an officer with dptitude for navigation and seaman-
ship should be deputed for training to anlm\' on board the
LMMT.S. Dufferin.  An A\sl\tdllt Biologist will be stationed
on board the trawler for carrying out bLlelltlﬁL research.

36. The expenditure for 1926-27 was Rs. 65,671. The budget

estimate for 1928-29 is Rs. 1,30,600. If the tla\\ler was eng: \be(l
throughout, her expenditure will work up to the budget estimalte.

37. Various Governments in India, Ceylon, Burma and Straits
Settlements have attempted deep sea ﬁ\hxnw The investigations
of Gulden Crown in Bengal, William (unu-k m ]301111);1"; and
recently The Violet and Nawtilus in Cevlon have proved the
existence of deep sea fishing grounds whic h vield fairly abundant
catches comparable to those of the best ﬁthu grounds of Kurope.
The few experiments conducted by the LadJ Goschen  have
confirmed these reports.

88. The local fishermen fish the inshore belt extending to five
or six miles from the Coast irrespective of depth.

39. They do mnot go beyond that line for the following
reasons : —

(1) Food and water cannot conveniently be taken especially
on the catamarans or canoes ;

(2) the exposure and confinement in catumaran and dug-out
canoes cannot be borne long ;

(3) much of the work has to be done by rowing or paddling ;

(4) in this climate fish can nowhere and at no season remain
in good condition for more than a few hours after death ; and

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

It is the distance that prevents them.
41. On fishing eruises she has fished banks us niuel as 38 miles
from shore oft Cape Comorin.
42, The trawler, if it strikes suitable fishing banks, Is expecled
tu catch on the average ubout a ton of fish a day.

. SECTION V.—FISH-CURING YALDS.
Messes, Venkataratnam and Satya Raju stated that they hal
no fish-curing yards on their (‘oast. Naupada ]’vnunudmu and

Managanapmh were some of the fishing villages alonu the Cloast.
They now purchase salt at 12 annas per maund but would gladly
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purchase salt from the Government if they could get it at quarter-
anna per pound. They wanted that Government should help them
by establishing fish-curing yards.

Dr. B. 8. Mallayya stated, that, after the Fisheries depurtment
took over the fish-curing yards, some improvements were effected
by replacing the briny ponds and the dirty floors with cement
structures and the like. But he did not know whether the Depart-
ment had made arrangements for the rvemoval of entrails of the
fish and other things outside the area immediately. In his opinion,
the District Iealth 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. e
suggested putting up manufactories and running them by Govern-
ment but wanted that the IFishing (Mogear) ummnuu{v on the
Wesl Coast should be encouraged and helped to get cmpluymeut
as it would be to the good of thdt cominunity as w 911 as to the trade
if individuals of thaf conmuunity alone were (mplmm\ in that
trade. He said that women did not now frequent fish-curing vards,
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 Am«-)as\mnu Mudaliyar stated  that  the
reduction of issue price would benefit the consumer, middlemen
and the curer. The curer was, at present, rather at u disadvantage
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 priee
wis reduced, it would result in cheapening the salt fish, in increasing
inland and e\{pmt irade and thus enabling us to compete more
tavourably in Ceylon markets. He stated (hat the establishment
of more fish-curing yards would depend upon the demand. There
was the difficulty of transporting salt.  The fishermen lived in
places which were inaccessible. There was not even a bandy in
many of those places and rivers and vast expanse of sandy areas
had to be crossed. Personally, he could not see any obvious difli-
culty in manufacturing as good salt on the West Coast as on the
East.

Mr. Gopala Menon stated that the results of the transfer of
the conirol of the fish-curing yards to the Fisheries department
had not fully justified e\l)e(tatmns The administrative rigidity
had no appreciable change and the expenses the curers had to incur
under the guise of introducing improved methods of curing were
heavy \Uthout any cor respondnw improvement in the ueneml turn-
out of the cured products. He said that, so long as the curers
were in their present impecunions state, no improvement was
possible, that curing sheds on improved lines and the plants
required for the same should be put up at State expense, the cost
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being reimbursed in long terms by means of a small cess on each
maund of salt sold. ]lo wanted iliat the restrictions with regard
{o \\e]bhmeut of fish into the yard should be regulated to a\oul
delay 1 salting and (mrse(luentml putrefaction and that methods
said to be em.stmg in the Bombay fish-curing yards might be tried.
In his opinion, the existing rate of issue price of mll should be
materially reduced and 1he rate should include the fac tory cost
price and transport charges and other incidental expenses. Ifor an
efficient supply of salt tn the vards, so as to relieve all anxiety of
depletion of stock during the season of heavy catehes, he suuupxtpd
the revival of the l«)((nl storage svstemn which was in existence
years ago.

Mr. T, V. Subba Rao Nayudu remarked that fish-curing vards
in this I’lew]ml(v were not I\epl under the same conditions as in
other civilized countries and suggested that one on the West Coast
and another on the Eust (oast should be constructed on the same
lines as yards in foreign countries, at least on a small seale, to
begin with. Standard designs of curing vards with modern
equipment should be made available and the wml\mn of such yards
should be demonstrated to the public. Private enlerprise should
be encouraged to take up the work with loans from Government,
at a small rate of interest.

Mr. Roche Victoria said that these yvards shonld bhe {reated
as model curing stations and better methods of curing should he
demonstrated.  Ie was of opinion that the issue price of salt
should be reduced to 10 annas as hefore and if, by that, the
d(\pmimcnt Yost, they shonld face it, at least for the sake of giving
an impetus to the fish- curing industry which would promote the
material prosperitv of the ﬁshmmpn y

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

Mr. Samuel was of opinion that, since the establishment of the
fish-curing yards, the quality of dried fish has greatly improved.

Mr. M. C. Govindan stated that the treatment accorded to the
fishermen, in the fish-curing vards, was better now than under
the Salt department. The I‘l\hPHP‘. department should demon-
strate the results of their experiments on the several kinds of fish
treated in the vard 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 thom. They 1eqnlred 11D, of salt for 6 1h. of fish. Tle ()]),\pr‘ ‘o
that, if the issue price of salt was veduced, it would go far to
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relieve the poverty and suffering of the fisher-folk. Te Sugg.ested
that there should be a sort of advisory board to settle any d{ﬁeren—
ces that might arise between the curers and the officers, just as
there were non-official visitors in the case of Jails. 1le agreed
that it would be an advantage to have a bhody of visitors for a
number of vards, so that they might know what took Pln(tg in
different yards, confer together and compare notes. ']"0 his mind,
the sheds were no doubt cleancr and more neat-looking, but 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 freqpently demon-
strate by means of magic lanterns, films, ete., 1mprow.ed and
hvgienic methods of curing.  Ile saw no reason for reducing the
pi'i(fe, below the charges of transport and production. 1t the ﬁﬁher-
class got salt, free of duty, that \\:(mld be a sufficient encouragement
to the fishing industry. Reduction below ?ranspm't ('hm.'gef would
otherwise mean a bounty which he considered as artificial and
unnecessarv. e advocated the establishment of 10re vards and

a relaxation of the existing rules, cave of course being exercised _

that 1o duty-free salt passed into consumption. In his opinion,
the cost of effecting improvements 1n euring methods should be
met by Government as it practically means fishery education.

Mr. S. T. Moses was for opening more fish-curing yards. He
said that the staff manning the yards shoul(:l be trained, and
curers and their men, ete., shquld be taug;r‘hf nnprove(! nleth(.)ds.
The latter, he suggested, might be domf by den‘m.nstratmn peripa-
tetic schools.””  TIn his opinion, the hyg‘le'm(- conditions and methods
of curing were satisfactory in a ﬁsh—('nrmp:. vard, except when the
catches were too large and the staff ingufficient for proper
supervision.

Mr. M. P. Krishnan said that no new methods of curing had
vet been demonstrated to the fish-curers. Ife suggested the
%ullmving improvemenis : —

(1) Pucea curing sheds with hetter floor,

(2) With a view to carrying away the old brine directly
into the sea, a proper drain should be devised.

(3) There should he a better supply of water within the fish-°>
curing vards.

(4) Tickets should he given to actual fishermen. -

(5) Fish-drying rooms should he provided at all the important
fishing centres. THe said that it would he good if the vards could
be managed directly under the Government of Tndia, in which
case certnin  high appointments of fishery officers could be
dispensed with. Te said that the maintenance of the fish-curing
«vards could be cheapened, by placing their management under the
GGovernment of Tndia or under the Co-operative department,
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Myr. Subbayya Bhat stated that, in some of the fish-curing yards
he had visited, he found none of the improved methods advocated
by the Iisheries department adopted by the curers, but remodelled
sheds with masonry tubs and cemented Hoor were however
constructed in most of them.

Mr. R. Suryanarayana Rao said that it was possible to popu-
larize hygienic methods of curing to a great extent by considering
and giving effect to the following suggestions : —

(1) Construction of platforms at (overnment expense for
drying salted fish ;

(%) regular and adequate supply of salt ;

(3) supply of salt at cheaper rates as was done some years
ago by (a) providing betler and cheaper transport facilities, and
(b) not including in rhle price of salt, the cost of establishment and
ot 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 colleeting 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
mto human food. He was for reducing the issue price to the old
rate of 10 annas. He said that the curers should not 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 Sal:
department for curing by means of salt. He would not press for
the transfer of the control of the vards 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
the rail freight, exempting the poor fisher-folk from payment of
licence and other fees which the local boards were levying on
them. He ohserved that the methods of curing were not satis-
factory from the view-point of the reformer, but considering the
various difficulties which the curers had to face, no more satis-
factory arrangements could be expected in the near future. He
said that the cost of improvements in the methods of curing
would not amount to much and most of it could be recovered from
the curers as a tax. He said that he had no objection to the
Fisheries department managing the yards, provided there was no
duplication of officers for control and other things. He was for
sending a capable man from yard to yard to hold demonstrations

17
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and allow people to copy the methods. He was of opini

: . ; opi
salt could be supplied from Bombay at cheaper rates {:ymi(;xl;i:?: E
tenders and giving contract for delivery on the West Coast. §

Mr. Annayya stated that the Fisherie: 'tme ay 1
to control the fishing industry more rigidel;r.del]?;“x:;;ltof“zs i;:il)()l:i
that the present system of fish-curing, viz., Colombo Ratlf)a iri
and local systems were cheap enough and satisfactory 'to the gx‘di:
nary fisher-folk and that any improved methods which were likely
to invelve additional labour and output might not find favouz'
wi‘th the people in the district. He advocated reduction of issue
price of salt. In his opinion, the maintenance of fish-curing a;‘(]q
might be cheapened by keeping a limited number of peoplebii th‘
establishment during the period of heavy catches and an effici :
peon at other times when there was less work. He said thfltufl]:e

hygienic conditions and methods of curing were satisfactory

Mr. M. V. Gopalan, Health Inspector. Wen:
hygienic¢ con ditim{)s and the meﬂmdql):(fl ::1’1'31\0:‘ :‘1;?‘] Stta{"ed o e
He suggested the erection of up-to-date 1 oved
yards with sanitary troughs whi ol
of fees to fishermen and tm(]érs
all .the private fish-curing yardrs a
ourlr}%‘ yards. The use of private
Ef:};li(ni fxli't }?llhllznr}i)gzv:;u; floor of concrete and cement, proper
shing : ime or s isinfec
quick disposal of effluent waste :\('):tl:rO:iif;ll‘tlgllq{:-fectfit'b?? d‘l t:le
enfor(}eme:nt of laws and regulations framed for the’ ?n* l'é" ve(Th _’Y
he said, if done, would to a great extent Preventpthepoi;; oy

conditions ar}d public nuisance now prevailing on the §
of Malabar in general. " B

. atisfactory.
and improved fish-curing
ch could he let out on payment
who might be directed to close-
nd utilize only Government fish-
fish-curing yards which did not

anitary
a Coasts

Mr. M. Viswans 8 ¢ i
Led o the trmmalon ot i oAt the i e ¥ il
Jed tr fi e vavds to the Fisheries depart-
meﬂtu?]]jpg?] :?n.;::wbe t]}{]e 1n't1*0(1u(:hon of hetter and lll()l':‘e:(!(l":‘lll);?ﬁ‘(‘
etifiod b ]:‘“ " e‘du.l not )}'nnw whether the transfer w*l‘;
hpified i‘mpmve".lelnts ].;f) far a(‘:lueved in the matter of (-‘urin:".
e o8 ;-elllellted h nt e ersteq after the transfer was the intmdubvl
thon 'pri(.e e ;)()rtlm curing sheds. e wag for reduction o’f
e i n]a(lpl ])V, t(})l ;& old standard and stated that fhe‘qu ly
coutd “-],i{,]lmv’pr '(}Ov:;-,‘ adras (}ov?.rnment or the Govern'nl‘enllp(;f\
i whichey .%m v fn)nent .supplle(l salt cheaper. e said th t’
sent out contained less sand. e e
Mr. M. Othenan stated that the m
to the transfer of the fish-curine /
was the improvement in the Tn

‘ am consideration that led
'I " h [t )
yards to the Fisherjes department

‘ ethods of cupi .
depaltment was  experimenting curing fish which the
nting - upon, but the yesults so far

=h i b <

achieved di Task
I 0;1 g;d not justify the transfer as no impmvem t
any great advantage to the curers had ;.)2 Wn;fth tt}:{e
TS hg en effected,

“the former rale, viz.,
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He characterized the raising of the issue price as a real menacs
to the industry and suggested that the issuc price of salt should
be reduced to as minimum a rate as possible. lle 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 staff is replaced by a clerk on
Rs. 20—20, a peon on Rs. 10—1H and a night watchman on Rs. 10.
In his opinion, the Iuspectors were a superfluity as they seemed
to have very little to do at the yards. He was of opinion, that
the cost of 1mprovements 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 {o annas 10 a maund. He said, that the
Tisheries Department should arrange for the supply of salt to the
curers, because the officers of the Fisheries Depurtment 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-Imspectors Rs. 60—120 and Petiy yard officers
Rs. 25—30.

Rao Bahadur Cruz Fernandez stated that the results had justi-
fied the transfer from the Salt department. The progress in the
improvement of this industry has been steady, though slow.

Mr. A. V. Achuthan was of opinion that the issue price of
salt should 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 (alicut or Tellicherry as
these places were more central and there were educated young
fishermen to tuke advantage of the improved methods.

Mr. N. Unni said, that the price of salt must he reduced to
10 annas per maund and that the rules
1 the issue of salt at the fish-curing yards must be
ent corruption among yard
ade by higher officers
ard officers from the

governit
relaxed to some extent in order to prev
officials. Adequate supervision must be m
to see that no mamool was collected by the v
curers. He suggested the following :—

(1) the appointment of a small and eﬁectiye Committee
consisting of officials and non-officials for the special purpose of
conducting enquiry regarding {he collection of 'm(nnoo.l;

(2) the hygienic 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 demoustration shed
where a specially trained yard officer should demoustrate 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 that 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 be
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 compelled
to pay 8 annas per bag of salt by way of mamoeol. 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 more fisher
families 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 Iisheries 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
allowance, pension, outlay on buildings, etc., 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 objection would De

<
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that the salt supplied by the fish-curing yards was much inferior
in quality to the ordinary salt, is much bitter to taste and inappli-
cable to purposes other than that of fish-curing. To avert the
chance of such a loss, a Committee might well be appointed to
consider the restrictions with which to hedge this arrangement.
On this Committee, the Salt, Fisheries and Co-operative depart-
ments and the fishing community must be represented on the lines
indicated by the Dby-laws which may be suggested by this
Commitiee. 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 Ruj staled as
follows :—

43. The issue price of salt which remained in this Presidency
at 10 annas o maund until Ist April 1924, was causing huge losses
o the Salt department and in the three years ending 1923-24
the loss averaged more than 1} lakhs per year. It wus these
annual losses that led the Salt department to press for the transter
of the yards to the Departinent of Fisberies on the bifurcation of

the old Salt and Abkari department. The Government of India

declined to contribute any portion of the expenditure on fish-
curing yards beyond remitting the duty on the salt supplied.
The Salt department, theretore, relinquished the vards 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 lo 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 1s no comparison belween their condition before
and after it assumed control. The fisheries officers in charge of the
Government fish-curing yards are given a preliminary {raining at
the Tanur Station and the new methods are taught by them to the
curers. The innovations were bitterly opposed as the curers failed
to realize why they should be put to exira 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 are 108 fish-curing yards under the manage-
ment of the Visheries department and new yards are being
established wherever there is a reasonable demand for them. As
the new methods of fish-curing are slightly more expensive, whole-
sale reform cannot be effected except very gradually as most of
the curers are extremely poor. Some of the methods which have
been populavized ure the provision of masomry curing sheds with
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cemented washable floors and adequate ventilation, cep)ented §alt
vats with rounded bottoms and corners, adequate salting, drying
of fish on raised thatis or platforms, thorough .cleuumg ;a‘ml‘
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 constructed as.funfls
ermit. 'The curers have been taught the correct proportion in
which salt is to be applied to the fish to produce the best resulis
and prevent waste.

sheds salting tanks required are con-
In many cases, the sheds and sal.tmg . ’
structed bg (Government in the first instance ax.ld 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 coustantly 111'1p1'0ved‘ tastha.
result of continuous experiments that are being carneq tiu a‘ : T
Tanur Station in order to improve the e?(c:ellencg of the 1Lule(.
roducts and to increase its keeping quahﬁgs. L\Ter)"d(.)uf)t-pll
difficulty and every new problem in .l'espect' of hsh-m‘lrmg (1li 1e1:c;11uel(r
by the officers in charge of the fish-curing yards to the
Station for advice or solution.

The Fisheries department since the ‘y:ards cawe undc‘r lt‘s
control has steadily followed the policy of increasing the 1.)101)(.)1-
tion of fishermen among the tic}(et-holders in the ﬁslg-curu}ig }:fn.(ls
and such proportion is much higher to-day than before -t1~e y 1‘:1.(5
were transferred to this department. ~Attempts have aao‘lgen
made to open yards exclusively for fishermen ; more than half-a-
dozen are in existence now. Considerable reduction aud. econony
have been effected in the establishment connected with ﬁ.s'h-(:lurlmg
yards. The price paid for salt and rates for salt transport meqfaii
ihan those paid, when the yards were under the control of the Sa

¢ salt is being minimised during trans-
department. Wastage of salt is being miniwi ¢

ort. TFish-curers are getting almost the full weight of the salt
Ehat' they pay for which was never the case before and corruption

in fish-curing yards bas been appreciably reduced.

The Government of India have 1-ecel‘1_t1y declared .thut the
control of the fish-curing yards by the Fisheries pep'a‘ltment is
constitutionally appropriate and administratively effective.

45. In paragraph 72 of my Am.umllReport‘ fm}'] ]2?3—?4‘,' I
stated that the department wouM set 1tself, to h:aln t ei s -;;u;.mg
yard staff into expert advisers in the art of curing an_(f marketing
fish and into social workers for tl.xe 111(:,ulm-xtmn of thrift, .(-?-oPelera-
tion and, if possible, for the dissemination of Progreﬂsn.:- 1€ eztm
(new industries) that the depa'rtment‘wﬂl be in a posi h()nt.;
impart from time to time. Besides, with a properly trained sta
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i a hundred and odd yards, situated in the most important fishing
centres, it should be possible to collect statistics regarding the
value and quantily of sea fish landed as well as to record observa-
tions of great scienlific, and economic value to the fisheries
concerned, such as the occurrence, abundance, breeding and other
habits of the more important edible sea fish. As it is, full
advantage could not be taken of the widespread vard staff for the
furtherance of these aims. I have submitted to (GGovernment a
reorganization scheme according to which the West Coast would be
divided into four sections under four Inspectors and ten sub-
sections each under a Sub-Inspector. The East Coast would be
divided, as at present, into three sections each wunder one
Inspector, but the northern and southern sections would each have
two Sub-Inspectors and the central section one. All peons in
charge of yards would he 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 1 have shown could be made without extra cost.

"The reorganization proposed will detach a number of men, now

fixed permanently at the vards, for socio-economics and statistical
purposes while securing at the same time protection of the salt
revenue and a more efficient administration of the vards 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 vard beine Rs. 2-8-0 per
bag. There is a difference of only a few annas, hardly sufficient
to induce curers to resort to the vards and submit to the regulations
i force there. There are other yards where the difference is still
less. Tn consequence the operations in the Fast Coast vards have
materially fallen. The bazaar salt on the West Coast ranges from
Rs. 4 to Rs. 4) per bag and as the issue price of salt in the fish-
curing vards is Rs. 2-8-0 a bag, the margin of difference is only
about Ry, 2. To obtain this gain of Rs. 2 the ticket-holders have to
subject themselves to inconveniences and restrictions and carry on
curing-work iu the yards under disciplinary rules. They have also
to incur charges for transporting fish from the beach to the yard, pav
overtime fees for night operations and also invest money on pucea
masonry sheds and other incidental charges, e.g., wages of the
masalchi, charges for removing old brine, ete. Compared with
this, a saving of Rs. 2 per hag may he a negligible item from their
point of view. Against this, there is the advantage of getting
white salt in the vards 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 may also get down if they like white salt
from Madras or Tuticorin as was done a few 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. Tt is also likely that the whole industry will be monopolized

by a few capitalist merchants who have ready money. The poor .

curers will have either to quit the yards or resign their tickets in
favour of these merchants as they have little or no capital and
their margin of profit will be comparatively small. The result
will be that the actual fishermen will be victimised. The doubling
of issue price was proposed at a time when the duty on salt had
been doubled. The duty on salt is now Rs. 1-4-0 per maund and
" if the issue price be not reduced the effect will sooner or later be
to nullify in a great measure the grant of the concession .b.y the
Government of India to the fish-curing industry. The position is
really worse than even this. With the economic working of T]le
yards under the Fisheries Department, the recelpts huve'durmg
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 192425, th.e
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 Fisheries
became a transferred subject, the Government of India agreed to
forego the duty on salt amounting to Rs. 3,25,000 but declined
to contribute their share of the charges towards the upkeep of the
vards 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, but 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
of India contribute over Rs. 3 lakhs to the industry and though it
is a provincial concern the Madras (Government are refusing to
contribute anything for the promotion of the industry but have heen
incidentally making small profits. If the issue price of salt is not
reduced, the curers will be driven to illicit methods of obtaining
it cheaply and instances are not wanting to show that, when the
price of salt increases, salt crimes also increase correspondingly.
The curer will seek to compensate himself, for the loss sustained
by the dearness of salt, by manufacturing and selling fish of
inferior quality and he will try his utmost to cheapen his produc-
tion naturally at the sacrifice of quality and hygiene. The demand
for cured fish is at a certain price and, if that price is enhanced
by an increase in the cost of salt, either the price of cured fish will
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have to be raised or the increase in the price of salt will have to
be counterbalanced by a 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 trans-
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 ahout half-a-lakh of rupees in the
transport charges now incurred.

48. The Madras Government. The Government of India have
atated 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 ticket-
holders in the West Coast yards and almost 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 not 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 1926-27 was 692,079 maunds.
To this should be added a considerable quantity of fish cured

“privalely with bazaar salt for which no statistics are available.

52. There is demand for more. The year 192627 was a very
poor year. In 1920-21 which was a bumper year, the quantity of
salted fish removed from the yards was 10 lakhs of maunds.

18
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53. I would suggest that more fish-curing yards be opened 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 ahd 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 transport which is always expensive and in
addition often causes inconvenience to the curers and cessation of
curing operations when catches are heavy. At present, there is
no accommodation in some fish-curing yards for the full or even
a reasonable quantity of salt required by these yards. Conse-
quently, frequent transport of salt has to be done if the yards are
not to be starved of salt. The resulting expenditure on transport

and th.e fall in revenue through want of salt on occasions in the
yards is appreciable.

¥

95. 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. Op
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 heen 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, instruetion 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 too poor te 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 gluzed pots costing Rs. 3 to Rs, 5 will
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prove an unbearable financial burden to be vecouped only after
many years. On the East Coast, specially additional inducements
in the form of bouuties ure necessary for the introduction ot
reforms. '

59. The improvements are bound to be gradual and a bounty
amounting to some Is. 15,000 or Rs. 20,000 a year, at about Rs. o
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 utensils. This will be
the first measure of reforms.

60. By Government.

SECTION VE—FISHERIES CANNERY, CHALIYAM.

Mr. Arogyaswami Mudaliyar stated, that if the canuing
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

Bwhich still awaited solution, e.g., hard bones ; and

(1) the cannery should serve as a training centre.

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

(1) the Munager who knew all about the business became too
old and retired ;

(R) the prices which were about Rs. 90 during War time
came down to Rs. 15 immediately after the armistice and this
necessitated closing ; and

(3) they had a large stock and so lost heavily.

He was of opinion that the manufacture at the Cannery should
be continued in order to educate the private canner.

Mr. T. K. Rajaram Rao stated that it was not unlikely that,
with improved recipes, the Indian Cannery may be able to fight
out the foreign product ; but some sort of protection wus needed.

Mr_. M. P. Krishnan suggested reduction of price, more
exteusive advertisement and preparation of the stuff t¢ suit Indian

slaste,

Dr. Suryanarayana Rao suggested that the question of trans-
ferring the Cannery to the Industries depurtment 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 und canning should be taught in more centres than one.
He remarked that Chaliyam was not a convenient place for
apprentices to board and lodge.
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Mr. Govindan was of opinion that, both from the technological
and business point of view, the Cannery had proved a failure.

According to him the reasons for canned fish from Malabar not »
finding a ready market in competition with imported canned fish

were as follow : —

(1) deterioration in quality ;

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

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

Mr. Viswanath stated that, in Malabar, canned fish did nof
find a ready market in competition with imported canuned fish ; it
was because of the higher price of the Malabar stuff and its inferior
quality.

Mr. M. Rumaswami Nayudu stated, thui 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.

Tuo Bahadur Cruz Fernandez said that the reason for canned
fish from Malabar not finding a ready market in competition with
imported canned fish, was that the consumers were mostly
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 Cunnery, in order to enable enterprising men to
come forward and take to cunning as an industry. )

According to Mr. M. C. Madhavan the reasons for canned fish
from Malabar not finding a ready market in competition with
lmported canned fish were—

(1) imported canned fish was available in all markets at
cheaper rates than canned fish from the Chaliyam Cannery ;
: (2) the size of the tins manufactured by the Government
Cannery was not the size which found a ready sule in the markets ;
(3) the labels used by Government Cannery were not at all
attractive to the customers ; and ,
(4) want of sufficient advertisement. "

He said that the Government Cannery was not in a position
tti 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 fi
> ; sh, he suggested that
goien}men!; should bring down the sale price as lovggas possible
% begin with, and enhance it gradually after a few years when

1t was found ;
Wﬁrjw‘h:ru:.' that Government Canned fish was in greater demand
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In reply to guestions 62 to 69, Dr. B. Sundara Raj stated a3
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 prawus could

be advantageously canned. A large number of new recipes were
discovered and adopted.

Owing to accumulated stock after the war, the cannery suspended
operations in 1925. Almost the whole stock has since been sold in
Burma. Proposals for working the Cannery as a commercial
concern on remunerative lines are before Government. I have
pointed out that an attempt to run the Cannery as a business
concern was made since 1924, during the first year 1924-25 as a
fully working concern and during 1925-26 with the manufacture
suspended and that two years and a few months were too brief to
decide the commercial possibilities of the fish-canning industry,
especially as this industry took nearly eleven years to be established
in an advanced Western country like America with its industrial
resources and facilities. Besides, the extremely short time, hardly
three years, allowed to the Chaliyam Cannery to prove its commer-
cial possibilities, there are several other adverse factors that have
operated against its financial success in the past :— '

(1) In estimating the financial condition of the Cannery as a
commercial concern, the whole of the capital expenditure on
plant, buildings, etc., which necessarily during its experimental
stage was heavy, as is the case with all pioneer work, had been
taken into account without any reference to the market value of
the assets. In the balance-sheets of the commercial auditors,
the assets of the Cannery are valued at about Rs. 1,10,728, but the
real value of buildings, etc., would seem to have been about
Rs. 20,000 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 oz.
and not the ordinary trade tins (viz., 31 oz.). The retailers all
over the country demand that the cannery’s tins should be of this
popular size and openable by a key. Xor some reason the dies
purchased for the cannery from the beginning, though declared
by the munufacturers and the Stores department to be designed
for the manufacture of tins openable by a key, have not so far

~ stamped tins which are capable of being opened by a key. These

two defects are the main reasons for the difficulty experienced in
selling the old stock at the Cannery.

(3) A review of purchases made for the Cannery revealed an
appalling drain on the slender resources of the concern resulting
from orders placed through the Stores department of the High
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Commissioner, to comply with financial codes, instead of in the
cheapest markets. Dies ordered were found to be budly tempered.
The tins manufactured could not be opened by a key. Rubber
gaskets were inelustic 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 enbance the manufac-
turing cost above the ruling prices of tiuned sardines in the
market. No commercial concern, certainly not an incipient indus-
try, could be run to commercial profit under such conditions. To
vite only one instance, the Cannery paid Rs. 42 for u box of 5¢ 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-
fucturing 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 us against 265 idle days. Unlike, for instance,
a soap factory, raw wmaterial is not continuously available, but at
the same time, in common with other industries requiring great
skill and experience, the skilled labour of the Cannery 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.

63. One of the original objects of starting the Canuery 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 Fisheries
Training Institute annually receive their course of training here.
~ 64. One student from Travancore and the other from Baroda
are now employed us experts in the Fisheries departments under
the vespective Governments. I am not aware of any canneries
either at Baroda or Travancore. There has been however exchange
of trained hands between the Government Connery and two or
three private canneries, The recipes adopted at Chaliyam have
also been widely used in the private canneries, vide page 130,
Balletin No. 10, Annual Report of Sir F. A. Nicholson for
1915-16.

65. Messrs. Wilson & Co. purchased the small Mahé Cannery
a,nd,,' with the aid of the experiments and experience of the
Chaliyam Cannery, developed a commercial concern called. the

-
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Malabar Cannery. . Another Cannery. ‘“Nanu Freres'’ was also
started. The two private canneries started on the model of the
Chaliyam Cannery had not prospered because the problems involved
in the successful- prosecution” of the industry are complex and
varied. ‘

66. Yes. The Malabar Cavnery 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.” If young sardine,
ouly a year old, be selected and tinued, the defect, is to a large
sxtent overcome. Still, due to inadequate training of labour and
want of continuous expert supervision, the highest class of sardine
comparable with the French delicacy has not so far heen 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, however, the high price of tin, packing oil and
machinery have to a great extent prevented production at competi-
tive prices. The difficulties are insuperable. Tf the Cannery could
purchase at the cheapest markets and sell its products by suitable
advertisements and agents, there is no reason why the price of

the Chaliyam goods could not he reduced to that of imported
goods,

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

My recommendations were briefly that the Cannery should he
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, hecause the problems involved
in the successful prosecution of the indusfry are complex and
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 %nitlia'zl stage by Sir F. A. Nicholson is to be established
on commercial lines as a remunerative enterpris it i
the duty of the State to lead the way. The Cl:mnee’r;vl Iizlz):re:llfel:{egr;s
yet to perform an important part of its work. If the Ca’nnery is to
be continued to test the commercial possibilities of the concern,

I mcoxpmended 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 skould he 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 a
place of research. Many problems connected with ecanning still
remain to be solved, such as the softening of hard lones and
scales, determination of a suitable cheap oil for canning, and the
many questions connected with the technique of canning, storage
of tins in the tropics, deterioration of tinned goods, ete.

69. The figures given below show quantity and value of foreign
canned fish imported into India as a whole and into the Madrag
Presidency for five years ending 1925-26:—

Tinned or canned fish imported into the Madras

Presidency.
CWT. RS,
192122 o s - 64 8,053
192223 e e e 308 20,758
1923-24 . e .. 656 52,278
192425 . - . 1,033 72,674
192526 e . . 934 65,784
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Tinned or canned fish imported into India.

cwT. RS.
1921-22 ... 10,998 8,49,980
1922-23 e ... 30,982 18,97,303
1923-24 ... 24,500 13,31,247
1924-25 e - .. 42,762 21,37,022
192526 .. o ... 63,303 27,76,216

Owing to the caste system prevailing in India which forbids the
eating of food cooked by others and the fact that tinned fish is a
novelty in so far as the general populatjon in this country is
concerned, canned fish is not generally eaten by Indians; the
Europeans and Anglo-Indians are the people who consume the
major part of the goods. Yet a fair number of educated classes
has acquired the taste for this delicious and most wholesome

fish-food.

SECTION VII.—TANUR EXPERIMENTAL STATION.

Mr. T. K. Rajaram Rao stated that all possible steps should be
taken by Grovernment in respect of intensive research and advertise-
ment in the field of oil extraction and guano preparation, as the
demand for guano was bound to be on the increase as more and
more people became disillusioned of the results of higher
education and the search for official preferment, and turned back
to land.

Mr. M. P. Krishnan suggested that all successful experiments
should be demonstrated and brought into practice in all fish-curing
yards, that proper training should be given to fisher-folk and that
the department must do away with the commercial aspect in the
working of the station.

Mr. K. S. Bhat said that the fish cured at the Tanur Station
were, in his opinion, far better in quality than those from ordinary
fish-curing yards.

Mr. R. Suryanarayana Rao suggested that the manufacturing
side should be separated from research work and that the station
should be remodelled into a real research and teaching station
equipped with a laboratory necessary for the purpose.

Rao Bahadur V. Govindan suggested the entertainment of one
or two well-trained subordinafes who should be deputed to visit
important fishing centres and give demonstrations of some of the
improved methods of fish-curing.

Mr. Gopalan said that the institution was started, as a n}odel
institution, to teach the fishermen and traders up-to-date sanitary
methods of curing fish, manufacturing fish oil, fish guano and

19
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fish meal. The experiments conducted at the station had benefited
many fishermen traders and businessmen, and resulted in the
improvement by owners of private fish-curing yards and factories
in regard to fish-curing, oil extraction, guano preparation and
manufacture of fish meal and in the adoption of model factories,
barbecue and fish-curing yards.

Mr. M. Viswanath stated that the Tanur Experimental Station
must be continued under an expert who should find out new and
cheaper methods of curing and preserving fish fresh for export
to upcountry markets. He wanted that the expert must be got
down for the above purpose or one from the department or an
educated fisherman who has had local knowledge of the coast
must be sent at Government expense to the Imperial 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 to
Calicut where now the advantages of electricity were also available.
He regretted that the results of the experiments carried out at
the station had not been adequately published or circulated. e
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 74 (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 curin

g, manufacture of oil, guano and
. fish meal,

The Tanur Station has accomplished much in determinine the
correct proportion of salt for curing, methods of sun-dryin(: and
the relative values of various methods of cure, including mt:wt of
those adopted in England and America. 4 are
superior to those of the bazaar (karurad). 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 an_d of the'; worst possible quality. The usual method was
::dr(i})tm:l the oil by the putrefaction of a mass of sardines in a
o ﬂ-l:u r:Itld' dﬁlth()l’ dug-out canoe. It was also a wasteful process
o 1;] eid and other residue were thrown into the séa. Simi-

Y, when fertilizer was made from sardine, the ancient and

Its products are far.
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accepted procedure was to sp}'ead the sard%n'es on 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 inexpensive plant could be
devised to separate the oil and fertilizer effectively and proﬁtgbly.
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 hundvreds of
small private fuctories not one of which ex1st'ed 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 1922-23 the last abundant
year for sardine, about 32,000 tons of guano and 12,000 tons of
oil were manufactured approximating to a total value of 3G 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 ‘selhng
price. The crude oil fetches Rs. 80 to LRs. 90 per ton during the
manufacturing season. But the oil refined at Tanur was sold for
Rs. 650 per ton. 1f Tanur ceases experimment, the urse'nals- and
tanneries who have been induced to try the West Coust oil will be
driven back to the foreign markets for their requirements to the
detriment of the nascent indusiry on the West Coast: Refinement
is thus the next step in the oil industry and a most 11111')0rtant one
if it is to be established on a sound ﬁnauc.lal' ba..sw. The reffne~
ment of oil al Tanur consists in the (?1llllluat1011 of stganne,
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 alr(_aady n(?ted at
a very high percentage of profit, but fully reﬁue.d oil remains ).ret

be made. A further advance has been made in converting fish
bo b8 ¥ essed fish) into fish meul, a valuable food for domestic
o l(pf 1:(1 even for human consumption. The fertilizer or guano
aulnla: dbout Rs. 80 per ton. A ton of fish meal is priced at
sells‘)go ! Suvces; has been attained in producing fish meal from
-I?li‘t/l:e 1;0111111(;11 fishes of the West Coast and .comparatlvely cheap
: thods of producing the meal and sterilizing it have been evolved.
e i tion of the objectionably high oil content of the meal
'.1‘he eﬂlll'll.llﬁ VISticration. When all the details in the manufacture
lsf u;ils(}flnig;rf h‘gve been mastered, and the processes taught to
o
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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 improved methods
of curing and preservation that are continually being discovered,
such as the use of sodium 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 more valuable product than.

guano. Refinement is the mnext step in the oil industry and a
most important one if it is to be established on a sound finaneia)
basis. Success has been attained in producing fish meal from all
the common fishes of the West Coast and comparatively cheap

methods of producing the meal and sterilizing it have been evolved. -

The elimination of the objectionably high oil content of the meal
is under investigation. These are problems that should be tackled
by a Bio-chemist. For technological work at the Chaliyam
Cannery and Tanur particularly as well as for other chemical
investigations relating to fisheries and pisciculture, I have
submitted to (Government proposals for the appointment of a
qualified Fisheries Chemist—vide answer to question 5 supra.

74. (¢) A tew fish merchants have adopted 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 cleanliness of the products of these yards in the West
Coast has been effected. The work in the KEast 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 the East Coast curers who are for the most part fisherwomen
—vide answer to question 58. Some additional bounty is necessury
to enable the Last Coast curer to acquire improved utensils for
curing fish and this is the first step in the introduction of
- reforms.

(d) The preparation of fish meal is a further step in the
oil and guano industry which was taken recently at Tanur. The
process has not yet been perfected. Consequently, no private
factory owner on the West Coast has yet been taught.

¥
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SECTION VIII.INLAND FISHERIES.

Diwan Bahadur 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. He 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 infant stage and suggested that there ought to be as many
farms as possible all over the Presidency wherever water facilities
existed.

Mr. 8. 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 staft 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 in
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 growiflg 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 reply to questivis 79 to Y6, Dr. B. Sundara Ray stated as
follows :—

75, The remedial measures adopted by the 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 natural sources, such as
anicuts, rivers and the like,
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(4) lwmportation inte the country of well-known fresh wafer
food-fish of reputation from other parts of the world and their
acclimatization with u 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 and Malubar
districts. '

(6) The framing of rules under the Fisheries 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 iuland 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 1s to catch and destroy all fish down to the lust 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, ouly a small part of this is actually
produced. Iurther, 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. IHe took up investigations on the plains
from 1907. Four 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: R
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 f’r?sh
water fish and breed large numbers of improved kinds in captivity
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for stocking canals and tanks. The fisheries of tanks and rivers
were assigned to district boards some years ago, but these local
bodies did nothing to improve them. 1he Visheries Department
has initiated a scheme whereby irrigation tanks and other inland
waters are surveyed, district by district, and those found suitable
are arranged in groups round fish farms and centres where fish
breeding and rearing are carried on and whence each year fry of
good varieties are distributed in large numbers to reinforce the
natural stock in surrounding tanks. The fish rents from tanks and
rivers were assigned to district boards years ago as a source of
revenue, but the boards did nothing to effect improvements. The
fishing rights and revenues in these tanks are heing 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 necessarily failed through lack of expert
knowledge.

Ehe Retrenchment Committee and subsequently other eritics
have assigned the increase in fish rents to a general increase in
prices all round and not to piscicultural operations. This doubt is
eliminated in the case of the Chingleput and Nellore district tanks
which were acquired in 1920-21. 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, |1923-24.| 1924-25. "Total.

1925-286. \1926—27.

RS, A. RS, RFf. A. R8. A, RE, RS,

Receipts from fisheries .. [ 16,185 5 | 15,706 | 18,046 6§ 25,240 4| 18,370 | 23,648

Five years are quite insufficient to judge the efficacy of stocking.
As the compensation paid to the district boards since 1920-21 is
Rs. 13,615 and represents the average annual rent of these fisheries
for the five years ending 1917, the average increase.of revenue
during the five years the department controlled the fisheries is
Rs. 5,094 per annum or 37 per cent and this in spite of the fact
that there was insufficient rains in two of the five years (192425
and 1926-27). There has heen an appreciable decrerse in prices
in some foodstuffs, but no appreciable increase in prices since
1920-21 to account for the 37 per cent increase in revenue/ There
can he 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 the
fisheries as food for the masses.
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The programme for the future is to bring the whole of the
suitable tanks in the Presidency under the department’s control
eventually. So far, detailed schemes for the development of only
three districts—Nellore, Chingleput and Ganjam, have been
worked out, and the last has for the present been postponed by
Government.\ To render successful the fish stocking of inland
waters, much patient research and experiment are necessary. The
subject is complicated owing to a tropical and dry climate, the
habits of fish which are still largely unknown, the custom of the
country, the nature of rivers, the irrigational use made of them
and the like. Notable success has been achieved in breeding
etroplus, gourami, tench and hilsa though the first named is the
only fish in which the work has yet progressed far emough 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 farn. were in
murrel breeding. Though the eggs of murrel are easiest to collect
and hatch, the larvee 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 transplant the fry obtained to extensive marshes
with rank vegetation teeming in worms, insects and frogs was
found to be the best method of cultivating them.

Carp, labeo, catla, barbus and etroplus.—Preliminary experi-
ments in rearing indigenous inland species. of carp, labeo, catla
and barbus were not a success. As however the hest of these fish
are bony and insipid, the acclimatization of estuarine and exotic
species was taken up by Mr. Wilson. A backwater perch in
South India ZFEtroplus suratensis 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 Presidencv on an extensive scale, through the medium of
fish farms for stocking tanks and rivers, has now heen finally
accomplished. That biological investigations, chiefly those
relating to the habits and life historv of fish, should necessarilv
precede successful piscicultural practice, or for that matter all
schemes of economic fishery development is here clearly demon-
strated.

Gourami.—This exotic fish, well known the world over as the
‘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 J ava in April-May 1916
and 95 specimens from Mauritius in the same year. The fish have

"continued to thrive and breed ever since and many generations

are now available. Though specially adapted for pisciculture,
no experiments on intensive cultivation have been made on account
of the limited accommodation available in the four fish farms that
have been so far opened. It has not therefore as yet been possible
to utilize them for stocking tanks.

Tench and English carp.—The first experiment to acclimatize
tench introduced some years ago and now thriving on the Nilgiris,
into the waters of the plains of the Presidency was made by bring-
ing a consignment to Hosur on the Mysore plateau in February
1913 and placing the fish in Jeejur and Mattigiri tanks. In
February 1914, a further consignment of tench and English carp
was brought down from the Nilgiris and placed in ponds in the
Sunkesula farm. In September 1921, after seven years the tench
bred for the first time, indicating the success of the acclimatization
experiment. Unfortunately, the fish and their offspring were lost
in 1923. A new consignment of tench has now been brought to
the farm for acclimatization. The English carp, however, have not
bred so far, though they have grown and are in fine condition.

Fresh-water mullets.—The presence of stray specimens of large
mullets in fresh-water tanks close to the sea in the Nellore district,
discovered in 1918-19, led to the experiment in cultivating in
fresh-water tanks the fry of selected species abundantly available
in backwaters and estuaries everywhere. Growth experiments in
the Ippur fish farm have proved that mullets grow very rapidly in
tanks. The conditioning of mullet fry and their transpurt, 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 districts. But, the
opergtion 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 dcne co far. The characters of the fry remain
vet to be determined before selective stocking of fresh-water tanks,
with these fry, could be done on a practical basis. The Inspector
of TFisheries (Inland) has been instructed to undertake the work
under my personal supervision in the laboratory attached to the
‘Aquarium, but little has been accomplished owing to want of time,
as both of us are touring officers with much other work to do,

20
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Hilsa.—The Cauvery in the south and the Kistna and the
Godavari in the north are the chief rivers in this Presidency
which are visited during the south-west momsoon 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 tak.lng
steps since 1869 to safeguard the hilsa fisheries from possible
extermination. The suggestion of Dr. Day to construct fish-passes
across anicuts was tried in his time at the Lower Anicut, but were
found ineffective as hilsa would not ascend them. In 1909, 'ghe
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 approve'd by
Government in May 1909. The proposal was—(1) f(o 'esta])hsh a
hatchery at Lower Anicut (Coleroon), to strip fish artificially, ferti-
lize and hatch the eggs and (2) to rear the fry in suitable growing
grounds 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
eggs, their subsequent treatment and hatching on a large scnlfa, were
all successfully worked out, and accomplished. The equally difficult
problems of rearing the fry till they are of sufficient size before
liberating them into the river, remain to be solved. The fry,
when hatched, are ‘mouthless, hardly 3 mm. long, float belly
upwards when 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
of sufficient size to go to sea. The process of rearing the fry is
one of the most difficult technical problems which confronts us
and can only be solved after many experiments and prolonged
research. The Collair lake and the network of Godavari and Kistna

rivers seem a very favourable locality and a hatchery has been

proposed at Bezwada.,

Other fish.—Besides the fish mentioned above there are
numerous other fish of potential value to inland fisheries, such as
catla, mahseer, labeo and barbus in fresh-water and the milk-fish,
-megalops, elops and 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 AHoginkal
¥alls, the “4sh breeding and stocking of tanks and rivers, the
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scientific control of the fisheries including regulation of mesh,
prohibition of dynemiting and poisoning and other destructive
methods and the evolution of methods of continuously fishing tanks
have already benefited the inland fisheries to an appreciable extent.
¥ish rents have decidedly increased, towns in the neighbourhood
of fish farms now obtain a perennial instead of a precarious supply
of fish, for instance, Kurhool, 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 tunks and rivers on favourable
terms to them. Besides the many benefits mentioned above which
only a technical department could achieve, the main result is the
undoubted addition to the food-supply of the interior evidenced
among other things by the rapid increase in rents.

76. The policy of 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 calculution the inland Mheries 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 ave therefore relatively unimportant and are
not worth more than a twentieth of the value of sea fisheries.

8. (a)~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, Goourami, 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 (auvery below the Hogin-
kal Falls is a valuable sanctuary for breeding fish. KEvery 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. Catle—one of the largest fresh-water
carp limited to the waters north of the Kistna—has been success-
fully transported to the Cauvery River. During the last four or
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five years, catla fry collected in the Godavari-Kistna rivers have
been annually stocked in the Cauvery. No proof of its having
established in the river is forthcoming as the period is too short
to judge of the effect of stocking operations. The fish rent from
the Cauvery river has also increased, due among other causes to
the increase of fish.

Vide also reply to question 75.

(0) The Fisheries Department has initiuted 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 eiglg months supply of water. Growth experi-
ments in the fish farms have shown that catla fry of 8 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 fryc
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 8b of the,
Admimistration 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 Reservoirs.—These are for
the most part dealt with in the same way us 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 bodies from public tanks, channels and
rivers. The average rent for the five years ending 1913-14 amounted
to Rs. 1,68,590.

80. No. .

81. 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 tuken over frouﬁ,f_,
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 : —

RS. A. P.
192526 .. 33,447 2 6
1926-27 .. 26,446 15 8

157

85. The expenditure amounts to Rs. 23,801-11-0 and
Rs. 23,982-2-0 respectively as shown below :—

1925-26. 1926-27.
RS. A. P. RS. A. P.
Compensation .o 21,300 0 0 21,300 0 O
Stocking of tanks e 209111 0 2,682 2 0
Total ... 23,891 11 0 23,982 2 0

The expenditure is justified judged by the revenue realized which
18 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 ¥ort Moat is an instance in point. The Yort
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 460 Catla fingerlings from the
Godavari 3 to 4 iuches in length. They have grown now to 12 to
16 inches and there is a demand at present for the stock of Catla
in this section for Rs. 700 to Rs. 800. When it is auctioned early
next year the fishery is expected to fetch Rs. 1,000. The expend:-
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
Madray and thence to Katpadi ... 61 0
Carriage of consignment from Katpadi to
Vellore e 200
Pay of attendant for two days .. 40
Travelling allowance of attendant .. 13 8
Pay of Inspector of Fisheries for one day ... 4 0
I

Total ... 90 0

The income on this single consignment is eight times the expendi-
ture and proves what a profitable industry pond culture could be,
if pursued scientifically. A similar demonstration to the public
was made in a section of the Chingleput Fort Moat. The fingerling
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Catla here grew to 18 inches and were sold with other fish for
Rs. 120. The fish were much appreciated by the public and the
fishermen and this year the Moat will be stocked heavily for
further demonstration of the possibilities of scientific stocking. 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.
86 & 86 (@). Please refer to my answer to question 75,

87. But for the fish farms, none of the cultural work done by
the department would have been possible. All the early experi-
ments 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. M}xch
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
varieties of fish. Judged by this standard, the fish farms have
justified the expenditure on them. With better qualified staff,
greater results are sure to accrue.

88. Yes. The fish farms should be equipped with all necessary
fittings and apparatus and the research on inland pisciculture
should be placed under a fully qualified whole-time officer of the
. rank of an Assistant Biologist.

89. The only piece of fishery legislation 1s the Indian Fisheries
Act (IV of 1897). In actual working, this has been found defective
in preventing destruction of fry wnd immature foud-fish or other
species requiring protection. A draft Bill to amend this Act has
already been published, vide Gazette Notification, dated 9th August
1927.

90. The fish farms are in churge of Assistant Tuspeclors or
Sub-Assistant Inspectors.

91. Yes. The Assistant Inspectors who are in charge of fish
farms were given a course of departmental training in pisciculture.

92. The Fisheries Training Institute at Calicut and the proposed
one at Mangalore, Madras and Vizagapatam should not only train
teachers for fishery schools, but also recruits for the subordinate
executive posts of the department. The Fisheries Training Insti-
tute at Calicut, the only institution now available, is ill-equipped
and insufficiently staffed at present. The appointment of specialists
and experts who will supervise courses in the Fisheries Training
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Institute in addition to their regular duties will furnish the machi-
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 Factory Farm,
Perambur, the Ippur Fish Farm and Praema Fish Farm, Nalla-
malais. No special or separate expenditure is incurred as the fish
could be bred along with other food-fishes. One possible exception
was the Praema ponds which till last year was exclusively devoted
to the rearing of larvicidal fish for the Nallamalai tracts. The
expense connected with this farm was Rs. 314 a year.

94 & 95. Ever since the discovery in 1905 that the island 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 hefore zoologisis 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 larve. TIn the comparative tests
made with indigenous species and the much-vaunted °Barbados
millions,”” Indian fish were found to be even superior to the latter.
Tt 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 destrov mosquito-larvie in tanks, ponds
and wells was conclusively demonstrated by him to the medical
profession, local bodies and the public and a practical paper
giving detailed instruction about the kind of fish suitable for fresh,
salt and brackish waters and the manner of using them to destroy
noxious larvee was read by him at the ‘All-India Malaria
Conference.” This paper is published in Bulletin No. 111 by the
Madras Fisheries Department. Two of the Government fish farms,
Ippur and Praema, specialize in breeding larvicidal fish,



160

’ . : th ~suc'h ﬁSh
k of the department in fighting malaria Wi
The wor Y . . e alities,
consists of thr(tla_e Pl;?liesﬁsh and distributing them to municip
a) Breeding t individuals ; . in specially
: d private 1n ito breeding pools in sp
local bodies and kine of mosquito g
i 1 stocking
b) periodical

" : larvicides; into fish-
ious localities with such lar fested sheets of water in
malarious localitl n of mosquito infeste
()]
(c) conversi

fry distribution
ds which also serve the purlgoses of fry
1 w also serve 1 °
bre?c(rl'z%fogozll\: stocking of irrigation tan
centres

icidea
ially selected larvicide
i to supply specia o o
he (lepartmentt 1tsh: 1ﬁgminal cost of Rs. %)ng:nhent, Ve
in large teben at recommendations of the o ees at a.u
i Ofl t{w aeiar:szhcrities do not1 :;:s t}}'le;nazo e o Rtnlun
al and loc ities offered to ther @ good sain
gdequately of the {a(bflilslﬁle Ty appear 'e1therlcar(flg(laes:nd e e
of these Leety ans f ('(.)mbating malaria or e S(?jl ‘/,]]')Cidal D by,
o c}fleall)l I:e:ris t(())o often species of inferior lar
supply, of what are

»

d

i irectly under the control

ration is more directly > contro

e e fOI‘rtﬂ ;)idop:onsequently much greaterln];r&)e%l el

of the depa}"tme}?v method of fighting malaria. o

been mede 1? nds alone restrict operatlonsl. o the

staff and want of ‘(:nds and streams in ﬁevera1 isoin e arnool

ing e tpand throughout the Nallatfnz; ;to“sands e

Cuddai}a}}: (hstlr):ecen treated with h“}IdT:}?: ionoidence of malaria is
Bt jable decrease 1n % >

eating fish. Apprec

i to other
; £ operations 1o
; The extension 0 vailable,
reported from Naua}nala:;{ould be taken up as fun ds are &
egions ¢

espec 1311& n tlle agent 9 llacts 0{ tlle G(“l 'lll“ » ]’Z«l“nl p{ll’.l]n and
malal‘la lnf 3¢ ‘9(1 I‘q | A : X |
‘p ’ o tﬂ. . . ‘ ’l bal

(l()(lavall dIS‘IIl',l,S 4] llle vv 'sl (3" l'(lllll\ ()[ .hé “ulﬂlh T d\qt] 1Ct

‘ 1e (1[ U “l ()l t]l(‘ 110171 (IlQ‘I (,l, > .
l ldal 1r lllk o] h 1?“ Y 1 9'(

ious waters is perhaps even
i i tack on malarious haps oven
The third hneTOfoa:c{}llemes have already beeln ‘(r-zﬁ?r : ol v
more im-porfcan’r' ¢ F‘Zrt‘MoatS at ("rhinglepu:. a;:( WN;P re into fel
the Com b ses, until the operations were ommenced,
farms. Tn both th(f ::::gn’ant pools overgrown tvv;rtll(;q (;uito_lar;:m_
e (};mgl;remélv suitable as harbourage to mo
etation and s 3 :
Y O ote iti ing that a large reformatory Ior
extr Jous o o hilst a Police Training
extrel.nelly Trdl within the Chingleputl{“ort w Tiw R
Doy o o ithin that of Vellore. . nonts hare e
School i lomltsgr “nllosquito-larvm and }mvels. (;ozglfw A
ceased to_ hav ; o ponds whence large supplies of Y e fetricts
ideal ﬁsh-léree( ’::)lgki?m the large number of tanks
ailable for stocking
i; Chingleput and Nellore-} dal operations, it was found 1th§:1 fli:::a
icidal o s ol | o
T e et tra Ofaigr:)}c%er contrivances were 'ix;;e::l Y 3:) aghont
e, bt b ranels, paddy fields and field dr
in irrigation ¢ )

mae it ’ Y f g s
14 as ell(lellll(' n 1 5 an
1[3,[ was W ltlll b()'l 'llf‘ ()]‘19

experienced considerab
for making drift and
Tinnevelly district an
various fish-curing

at purchase price it would
help the industry a great deal.

161

the country which destroy large numbers
and the small mosqui

of immature food-fish
to destroying species.

As the waters standing
in paddy fields presumably fall within the definition of private
waters under the Indian Fisherjes Act IV of 1897 (the only piece
of fishery legislation available), the Madras Government did not
see their way to frame rules prohibiting the use of these objection-
able methods of fishing. 1If 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 legislation hampers develop-
ment,

96. (1) The Health
may he consulted
and municipalitie

of the help the I
1

adequate ﬁshery

Department is primarily concerned. The
as to ways and means by which local boards
S may be induced to avail themselves adequately

isheries Department is capable of giving them in
arvicidal 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
fsh traps, basket traps and other contrivances were extensively in
use in irrigation channels, paddy fields and field drains through-
out the country which destroy large numbers of immature food-fish
and the small mosquito destroying species. As the waters stand-
ing in paddy fields presumably fall within the definitjon of private
waters under the Indian Fisheries Act IV of 1897 (the only piece
of fishery legislation available), the Madras Government did not

see their way to frame rules prohibiting the use of these objection-
m larvicidal fish are

able methods of fishing. If full benefits fro
to be derived, ways and methods must be found for preventing the
wholesale destruction of these fishes.

SECTTON IX.—KINDS OF FISH.

ardines were the most important
¥ish and mackerel ¢ in i
the department wouvld do well to
disappearance of
food induce them

shoals of the above fishes
to remain in shallow wate

Rao Bahadur 7J.

and investigate what
I8,

A. Fernandez stated, that the fishermen
le difficulties in getting necessary yarn, etc.,
seine nets, generally in great demand in the

d if the department coulq stock them in the
yards and sell them

21
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y f}{r. I]ézIoses suggested that the binomics of the following fishes
e East Coast were worth studying : Kuthippu (Lactarius),

Soodai (Clupea fimbriata) and Moral (Belone and Hemiramphus). e

The problem of the uncertain periodici 1
. sy, . - lc t f d
possibilities of pisciculture shoulI:i be inlvzst;)gatsgzloalmg frhen o2

Messrs. Othenan and A V. A
. hen: - V. Achuthan stated, that the most
brgpotrtant VaI‘.]e‘tIES 9f fish ()f great economic value on the West
ﬁ‘}?s- wer_e)—(7) Sardines ; (i) Mackerel ; (i77) Cat-fish ; (7v) Ribbon
sh; (v) Prawns and shark (big variety) ’

SECTION X.—PEARL FISHERIES.

ﬁrstD ;;(?ll;le];la}‘l:d“r It N Arogyaswami Mudaliyar said that the
ment of pear] aStN]e of research as to the occurrence and move-
should eIa)t l 1oy.ez ers and suggested that the Director of Fisheries
0 ‘g ‘ 10ld of some me(-}_mmf-al plants for fishing pearl oysters

greater depths, for Investigating the habits and habitat of the

pearl oysters and their 1i i i
r i Tife-history,  ITe was agrainst leas
pearl fisheries. ) h o

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 8 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—(1‘) increase of lahour supply and (/)
systematic inspection of pearl banks. He considered naked divin
to be the best me'thod in sl}a.llow water. e stated tthat leasing
out of pearl fisheries was neither desirable nor profitable.

Mr. Viswanath said that resear
pearl beds on the West Coast or, if possible

reared if the conditions were suitable on thap%\rl oysters must be

t coast,

In reply to questions 99 ¢
follows — ! ° 11, Dr. B.

99. The history of these ancie
available evidence seems to indicy
the pearl fisheries in the Gulf of
caste of shore-dwelling people, i.e,

Sundara Raj stated as

nt fisheries is well-known. All
te that, from time immemorial,
Mannar were in the hands of a
» fishermen and divers known &8

ches must be made to find m\ﬁn‘-
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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 pearl banks are seldom productive.
‘While chank fisheries are annual, the pearl fisheries are iutermit-
tent. DPrior to the fisheries of the last three years there was uno
pearl fishery since 1908.

On an average the pearl fisheries yield somewhat more than

chank fisheries. The net revenue on an uverage 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. ¥rom the beginning of the 19th
century these fisheries have been administered by the British.
From 1801 to 187677 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. Agaiust the annual
reut of Rs. 7,066 realized during the 33 years prior to the
resumption in 187G, 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 shauk fisheries in 1884
recommended that if Government should ever contemplate
constituting a Fisheries Department, these fisheries should be
combined with it and given the benefit of scientific supervision.
As it was, these fisheries were under a very busy officer (Port
Officer) with a daily increasing business to supervise a distant duty
totally foreign to his primary duties and one for which he, in all
probability, had no previous training and possibly no taste. The
administration of the fisheries under these conditions was found to
be unsatisfactory. In the interest of the Government revenue and
of the fishing population of the coast, they were transferred to the
Fisheries Department in 1908 4heu 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 1915-16 ; the maximum rvevenue in any year from chank
Gisheries 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 Res. 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. Tuking 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 departmental working of the pearl and chank fisheries has
benefited the divers, chank workers and merchants and the
present condition of the industry is highly satisfactory and
prosperous. The divers are no longer under perpetual debt to
capitalists (mudalalis), but are independent wage-earning
labourers, to whom advances for boats and equipment are made
directly by Government on easy terms. The consumers, the chank
workers of Bengal, have been assigned the monopoly for the
purchase of shells on highly favourable terms, thus cutting out the
middlemen who fleeced them almost to the point of extinction. The*
- pearl fisheries have 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
nlways 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 difficult
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 osrsters is by volunteer
labour, paid by the number of shells in the case of chank but in
kind in the case of pearl oysters. Iacilities 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 has
‘been returned to the makers for repair. TIf the experiment

succeeds, a regular hody 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 ingpection schooner,
the annual maintenance of which costs IRs. 22,400. They are
maintained for towage of chank canoes to and from the banks in
the Tinnevelly and wamnad districts and for the comtrol 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 Niclolson is the only schooner that provides accommodation
to inspecting officers for the periodic inspection, annual or biennial
of pearl banks and chank beds, for buoying the beds, for fishing
and for other scientific work connected with inspections. When
the trawler Lady Gosclen is equipped with a laboratory and cabins,
it might be possible to use her in the place of Lady Nicholson
provided the Lady Goschen could spare the time amidst her varied
duties. The matter can only be decided after experience of the
next two or three years.

The péarl 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 coudition of divers and the profits and satisfaction to
merchants and the interested public.

100. The most important problem requiring research is the
irregular periodicity of the Indian fisheries as opposed to annual
pearl fisheries in the Red Sea, Persian Gulf, Malaya Archipelago,
Australia and New Zealand, West Indies and elsewhere. This has
not yet been satisfactorily solved ; much less have remedies been
suggested or adopted. On the administration side, the problems
are—

(1) Recruitment of divers and boats.

(%) Securing the services of suitable tugs.

(3) Inducing merchants to attend the fishery.

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

101. Practically no research has been done for want of staff
and facilities. Only in January 1928, Goyernment agreed to
initiate a biological station at the Krusadai Island and work on
some emergent lines has just begun. This is highly unsatisfactory.

In the administration of pearl fisheries the years 192628 with-
out exaggeration are unmparalleled in the whole hictory of pearl
fisheries. The highest revenues, the most satisfactory and perfect
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methods of inspection, estimation, advertisement, planning and
equipment of camp, provision of water-supply, safeguard of health
and property and the maximum of satisfaction and profits to divers,
merchants, public and the State were all secured.

Vide also my reply to question 99.

102. Systematic and inteusive research, biolugical and Lydro-
graphical, should be carried out at the Krusadai Station by a
qualified whole-time staff with a view to discover and remedy the
causes for the mysterious disappearance of oysters. A simple form
of diving dress used by the Japanese divers may prove invaluable
?[O the local diver. I expect to go into this wmatter when I visit

apan.

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. Further experience may enable
the department to economise expenditure wheunever possible, but I

cannot couceive of any great reduction in the running charges.

As to the possibilities of leasing the pearl fisheries, there are
ubjections. The proposal was never approved by (J:rovernmeut
The Ceylon fisheries were leased to a Company early this centur_y;
for a few years, but the Company wound up with heavy loss.
The causes that leaq to the success or failure of pearl fisheries are
S0 NUINETOUS, 50 varied and so uncertadin that only the Government
are in the best position to control' them.

104 & 105. Diving is ‘the approved method. Dredging, apart
from the discontent it will cause to the lurge body of divers, is
objectionable on tel(ihnlcal grounds as it will destroy whole;ule
young oysters on the baunks. In cousequence j -
adopted in India and Ceylon, euence 1t hus mever been

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

108 & 1Q9. 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 theig;
fathers as the occupation is despised. There are far less divers
aYailable 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
systematically fish the banks. A few divers in the place of the
thousands now employed will probably then suffice. A sufficient
body of ‘Arab divers who are far and out the best divers we have
shou}d be recruited from Persian Gulf. It should be feasible tc;
obtain true Persian Grulf divers in small gangs under men who
can give adequate monetary guarantee for the good behaviour of
the men supplied by them both for pearl and chank fisheries.
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110 & 111. No research has been done by the department, vide
answer to question 101. The causes for the irregular periodicity
of the Indian pearl fisheries as opposed to the annual pearl
fisheries in the Red Sea, Persian Gulf, Malaya Archipelago,
Australia and elsewhere have not yet been successfully ascertained ;
much less have remedies been suggested or adopted. It is not
fully known whether the absence of oysters for years is due to the
destruction by natural causes, such as currents, storms and preda-
ceous animals or to an absence of natural spawning oysters. If
the latter, efforts should be made to start a pearl oyster farm or a
sanctuary to keep aiive a healthy stock of oysters or to artificially
breed oysters and stock the beds with oysterlings. 1f 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—(1) 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 () 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 hvdrographical conditions of the sea on fisheries.
They have a direct bearing on the pearl fisheries, and the prosperity
of pearl oysters. Accurate ohservations 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 investi gate 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.
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SECTION XI.—CHANK FISHERIES.

Diwan Bahadur Arogyaswami Mudaliyar saw no reason why
chank fisheries should not be leased so long as the Government 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 catching 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 Goovernment 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.

Rao Bahadur Cruz Fernandez said that the contract system was
not likely to be more profitable, in view of the difficulty of getting
contractors with the requisite scientific and expert knowledge. He
would therefore recommend the working of the Pearl and Chank
Fisheries departmentally as hitherto. He was for increasing the
remuneration and wage to divers in such a way as to be attractive.

Rao Bahadur Govindan stated that the important problem in
the chank fisheries is the difficulty to get a sufficient number of
divers. In Mr. Govindan’s opinion it is not at all 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.

[
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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 Kast Coast, viz., Tinne-
velly, Ramnad, Tanjore, South Arcot, Chingleput and Nellore.

These fisheries are Crown monopolies exercised by the Hindu
Kings of the Coustal 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
Fisheries Department, the Superintendent of Pearl and Chank
Fisheries. In Ramnad, the chank fisheries alone were granted to
the Raja of Rammnad on an annual peshkash of Rs. 14,000,  After
the establishment of & technical department of fisheries*for various
administrative reasons the department took on lease the Ramnad
fisheries, for, it was found necessary to resume control of the
Ramnad fisheries for the proper organization and development of
the chank fisheries and accordingly Government took the fishery
on lease for a period of 15 years from 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 to contractors—vide also reply to question 99.

113. The more important problems connected with the industry
are—(a) the labour question connected with chank industry, (b)
the reasons for the cessation and disappearance of the chank bangle
industry from the South of India and its possible revival and ()
the advantageous sale of chanks fished to purchases in Bengal.

114. Yes.

115. The scientific control of chank fisheries and their cultiva-
tion to cope with increased exploitation is a feature of chank work
to which little attention has been paid in the past. There are
grounds for suspecting that intensive fishing is depleting the chank
beds. It 1s therefore necessary to start investigation for the
location of suitable growing grounds for the planting of young
shells, the starting of new chank beds and for ascertaining the
life-habits, growth, ete., of the chanks and to work the grounds
systematically, e.g., like a forest so as to secure perhaps fewer
chanks, but those of large size.

The provision of a suitable diving dress will also render fishing
efficacious.

116. The expenditure now incurred is the minimum and no
further reduction is either advisable or possible.

117 & 118. The improved methods of catching chanks are by
trawling or dredging. But Mr. Hornell had come to the conclusion
from the experiments made by him from 1912 to 1915, that peither
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trawling nor dredging can furnish a desirable or adequaie 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. Lecasing of chank fisheries was tried from
1801 to 1876, but proved unsatisfactory,—vide third parvagraph of
my reply to question 99, page 73.

121, To work on leased fisheries which are not the property of
Government will be a lewitimate function of the department in
. » D d
cases where it is highly necessary that the control of such fisheries

should. vest with Governnent.

The lease of the Rammad chank fisheries from the Raja of
Rammnad closes with June 1928, For the progressive hmprovement
of the chank fishery, a renewal of the lease seems necessary. We
depend entirely on the Ramnad district for divers for working the
‘faticorin pearl and chank fisheries.  The independent working of
‘he Ramnad chank fisheries will cause innumerable difficilties 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, TFuriher, 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 arve likely to clash with those of the Raja besides
giving opportunities for the Raja’s men to pilfer pearl (;ysters.

122. No. The Raja could not work the fisharies as advan-
tageously as by leasing them to u technical department of fisheries.
A comparison of his revenue hefore and since the lease will show
this.  1lis chank fisheries are not taken on lease aeainst his own
interest. B

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 pearl fisheries during
the chank fishing season, has shown an unusual abundance of
large chanks on the beds. It seems, therefore, clear that the beds
a1e being fished to their maximum capacity, if not more. Research
. on the hife-history, food, growth, etc., of the chank has therefore
become an immediate necessity. The possibilities of breeding,
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slocking and otherwise protecting aud developing the chank
fisheries should be investiguted. The lines of investigation will be
roughly as follows : —

() The fauna and flora of the chank beds will be studied.

(b) The food of the chauk 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 chauks accord-
ing to sizes and seasons, up to ten futhoms by divers, and beyond
by dredging, will he made.

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

(/) Piscicultural experiments with chonk eggs involving the
artificial cultivation of the chank and the study of ity carly stages

will also be undertaken.

SECTION X1 —-RESEARCH AND AQUARIUM.

Rusearctr.

Diwan Babadur B. N. Arcgyaswami Mudaliyar stated that, at
present, there is no reseavel establishment. e was of opinion that
there should be at least {wo men to begin with. Ile would ask for
a Research Chemist und a Research Biologist. Lle 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, ete., for
purposes of trade. 1le suggested that there should also be a swmall
factory attached to this institution to enable the students to readily
see the processes and acquire practical {raining jusf as there are
workshops attached to the Engineering College.

In the matter of inland fisheries he said a good deal of research
has to be done. The proper kind of fishes that can live in the
tanks and ponds must be decided.  The department has done some
work and he was of opinion that nothing the department had done
need be dropped. 1Ie said he would proceed cautiously in the
matter of the expansion of inland fisheries.

He stated that the equipment for research work was rather
desultory till the taking over of {he department by the present
Director who has given the Research Assistants more facilities

{han before.
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Mr. Gopala Menon said that no investigation appeared to have
been made to ascertain the causes for the appearance of sardince
and mackerel at stated seasons.

Dr. C. Natesa Mudaliyar would like very much to have un
expert 1o 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. le 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 system,

Rao Bahadur Govindan stated that the present method of
carrying ou research work at Calicut could not give much valuable
data. He suggested that work of that nature should he conducted
at sea. e thought that the investigation of marine fishes was a
matter that ought to be taken up by the lmperial Government

because fishes under observation do not remain in the waters of °

the Madras Presidency and the results of such investigations were
for the benefits of the whole of India. As regards research on
inland fisheries he stated that the most important item ought
to be the popularisation of fish rearing in privale 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. Ile further said that Techno-
logical Research was more important than Biological Research.

Mr. Ramaswami Nayudu explained the vesearch he was doing
at Calicut in connection with sardines.

AquaRiuM.

Diwan Bahadur Arogyaswami Mudaliyar stated that {here
should be ane Aquarium if not in Vizagapatam, at least in Llames-
waram.

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

Mr. Govindan advocated the opening of small Aquaria at

Cochin, Tuticorin or Mandapam and at Vizagapatam for research
for the students of the University.

Ln reply to questions 127 to 170, Dr. B. Sundara Llaj stated as
follows :—

127. The Personal Assistant, Dr. D. W. Devanesan, Research

Assistants and one or two Inspectors who are Zoology graduates are
capable of doing research work at present—vide answer to question
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128 & 129. Fisheries research may be clussified 1nto—(1)
Technological and (2) Biological, hydrographical and other
scientific research. 1 have alluded to the technulogical research
done at Tanur and Chaliyam Canuery and to fishing experiments
under the trawler and improved methods of fishing. Ior biological
and sclentific research, please see Chapter 1I1, Technical and
Scientific investigation iu the pumphlet entitled ““Aims and

- achievements of the Madras Department of Iisheries.”” Some

recent items of research are the following : —

Studies on the development of edible oysters were under-
tauken at the Laboratory attuched to the Aquarium and subsequently
at Eunur and Pulicat. The experiments have revealed the
percentage of salinity most favoured by oyslers. The research has
enabled us to correct certain erroneous ideus that hud been
entertained in the past regarding the optimum sulinity required
by the edible oyster; while the oyster in Lngland fattens and
breeds when there is a rise in salinity, the Indiun 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
Kuropean oyster, provide the most favourable conditions for
spawning and development of the Indian oyster. The research has
2150 thrown considerable light on the characters of the early stages
and the period of development of the oyster. Their value lies in
the possibility of forecasting favourable and abundant oyster
seasons in the backwaters if statistics of salinity are maintained
in the oyster farm. The {wo Research Assistants attached to the
Calicut 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 is under preparation.

130, Yes.

131. The investigation was undertaken with successful results
in the case of fresh-water mullets and other dozen fresh-water fish
and two of the most important economic food-fish of the West
Coast, viz., sardine and mackerel and the flying tish of the Madras
Coast. T have also unpublished manuseripts on the breeding habits
of three or four fish partially worked out as time and opportunity

offered.

A preliminary report has been issued on the oil sardine of the
West Coast and another on mackerel is under preparation. This
is the work accomplished by the research station at Calicut from
1921. The eggs, spawning beds, migration, reasons for uncertain
periodicity, possibilities of culture in supplementing natural
resources, ete., of the scores of other marine food-fish remain
untouched. Before any attempt at svstematic research on marine
fisheries can be successfully undertaken, considerable knowledge
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of the food aud conditions of life of the fishes must Le acquired.
- : ) .

For this purpose, plankton, hydrographic and meteorological data
are being collected and a general study is being made of associated
animals and plants as opportunity offers,

Almost equally little is known concerning fresh-water fishes.
The habits, spawning seasons and early stages of ubout a dozen
tave been worked cut by Dr. Willy, Professor Naravuna IRao
Mr.' Panikkar and myself, independent of the depul'tlllel;t’s investi:
gations. I have noted on the breeding habits of an important
fresh-water cat-fish and hilsa which remain to Dbe published.
Beyond this, little or nothing is known regarding the majority
of fresh-water foad-fish and investigation vegarding them s an
immediate necessity for the development of our inland fisheries.
Gourami, Tench, Nuropean carp, indigenous labeos and barbels
(including maliseer) and fresh-water mullets are the species that
concern us immediately in our stocking and hreeding 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
sfo(rking_f]'esll-\x':xtm’ tanks. Mr. Whitehouse for {wo vears ('I{Hf)—-
21) (:arrl.ed out studies on the growth of mullets in a lagoon,
near Tuticorin. T have proposed a fish farm at Surla ((}ul;l]'nm
district) for continuing these studies. The backwater specivs that
are economically {he most Imporfant and demand immediate
attention are—

(1) Mullets (Muygil spp) several species.

oy (o1 o ) . .
. (2) Cock up (Bengali begti: Taies cacarrfer) growing up to
3 feet and more in length. It is one of the largest caslern sea
pejrche:s' which frequents hackwaters, agrecing therefore in habits
with ity ].',urupean relative the Bass (Labraa lupus) largely
cultivated in Italy and France. o

gy g :
| (3 lthe Il}l(.hun.su]mnn (Lolynemus tetradactylus and 2. sp.)
also grow to a big size, sav, even 6 foel ; a very hLi
lso ¢ ay, e 3 a very hiehly esteemed
fish for table. T

n 3 .

, (4) The milk fish (Chanos chanos)y and the allied species
Elops indicus and Vegalops cyprionoides, all of which attain g

<

large size are esteemed food-fish. The first of these has been”

extensively cultivated for centuries in Java and the third ;
: A i s N Javy : ‘A the
}*e'derated Malay States and all the three would appear to be hiohly
suitable for cultural treatment. o

(5) Sea breams (Chrysophyrys berda and €. datnia).

(6) The Indian “ Whiting” (Sidlago).

(1) Scatoplagus argus—This is a wood § ' i

! Juas.—1lhs s oa g ish frequenting

backwaters. It tastes very like pomfrets, e

[}

1756

(3) Soles (Cynaglossus sp. and the Plaice-like Pseudorhombus
arsius and Psetiodes erumei) s these are esteemed as great delica-
cies and the last is a shoaling fish of great evononie importance
m estuarioes. -

132, There is at present no adequate equipment or qualified
staff for prosecution of systematic rescarch. 'The available appara-
tus and luboratorias were utilized to the best advuntage tor
conducting {he researches so far done. Tiil recently, the West
11il 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 hev research cruises; (2) since January
the Krusadai Station has been equipped with a few wall cases
and apparatus for the proposed research on pearl and chank;
(7) the fish farms atford 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 whaole-time officer to conduct systematic research. The two
graduates have neither the qualiﬁmtious nor the capacity to conduct
research independently.  The Director has had continucusly to
supervise every detail and even write out veports for them. Beiug
burdened with other administrative work, the research work turned
out is exfremely 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 GGovernment called
for a ten vears programme of research. This was submitted and
wax 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 295 of Aunual
Report for 1923-24, paragraph 17 of the Annual Report for
1924-25, paragraph 11 of the Annual Report for 1925-206. TIf
more detailed information is required, it could be called for from
the fish-curing vards.

134, Yes.

135 & 136. Vide answer to question 133. The phenomena
however is a normal one. Similar disappearance of sardine and
mackerel shoals for yvears 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

-



176

migration and occasional widespread 1_1101'tality'. These 1nvest11ga-
tions were resumed in 1921-22. The information gathered relates
only to seasons of 1908 and 1922 and }rl‘eu(;e is wholly'.mgdequat‘e
for busing any weighty conclusions. The 1'es.ults anlve\. at are
also admittedly tentative and require observations extend lngl(fvgr
a series of years before anything like sound inferences cou e
drawn. Certain lines of investigations on ma.cl.{erel have been
carried on till now and the results are awalting 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 i’n'early stages and in
tracing the shoals where they live in the inshore waters,

139. Besides sardine and mackerel there are many k}r}ds qf
food-fishes which yield valuable fisheries ; practically nothing is
known regarding them. Kven the species have mot beenl.deter-
mined. The department will have to take these up aceorc ing 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 the 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 ren}edles been
suggested or tried. The Government this year 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 (overnment that the trawler should
investigate deeper banks with dredges to locate, if possible, pearl
cyster beds ii there be auy beyond the 10-fathom line. Diving as
practised is limited to 10 or 11 fathoms but the pearl oyster need
not necessarily be confined to that depth. It is quite possible that
their range extends to greater depths and that only in exceptional
vears of abundance, their spat spread to banks within 10 fathom

If so, the irregular periodicity of pear] fisheries could be explainet.”

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. It may he necessary
to continue the work next year also as the area to be covered is
large and unexpected difficulties have also been encountered in the
work,
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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 remuain yet to be investigated at Krusadai

Island.

(%) Edible oyster—Next in importance is the edible oyster,
Ostrea madrasensis, found evervwhere 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 oystars are esteemed in Malaya and in
China. The cultivation of oysters at Pulicat was suggested in
1907. A certain amount of preliminary investigation on the spawn-
ing, age and growth of the oyster was done in that year, but no
culture was attempted. The research was taken up last year as an
oyster famine occurred at Pulicat, partly due to destruction of the
beds by a shell pit contractor and partly to adverse weather
conditions. The eggs, early stages and conditions of salinity for
breeding have been investizated 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
Area and the clam Meretrir which enters into the dietary of the
poor classes everywhere. Studies of these will e taken up as time
and opportunity offers,

.y Cuttle fish .and squids.—TFair numbers are caught and sold
1n the market everywhere. FExtensive 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 partly
studied. Tt is worth some lakhs of rupees and lasts for a mupl'e
of months during South-West monsoon, These fisheries are subject

23
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to great fluctuations which require investigation. From the little

attention I have been able to devote to the Collair lake fishery, the

prawns seem to congregate for breeding purposes .and like they
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
wregarding 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-

vation for the markef. The other commercially important crabs
are Nepfunus, Charybdi; and Thalamita. These in turn will
require attention. '

Turtle fisheries.—The sea tyrtles 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 rares
hawksbill, which yields the highly priced tortoise-shell, is mnettec
occasionally. Unlike the Singhalese fishermen of Ceylon, the turtl
fishermen of Pamban resort to the destructive method of killin
the hawksbill outright for the sake of its shell. The flesh i
poisonous and is consequently never used. The leathery turt!
is also found on these islands and is captured almost exclusivel
Tor its oil. The indusfry is erude, and unnecessarily destructiv
Tt is susceptible of great improvement, but before practical ste;

for reform are undertaken, biological studies on the habits, food,
growth, efc., of these turtles are essential.

140. No.

141. My recommendations are embodied in answer fo
question 5. :

142. There has been no definite policy and programme of
research.

143, Yes. Please refer to answer to questions 2, 3 and 4.

k.
144 & 145. The essential problem in the development of deep
sea fishing is the determination of the type of net or other method
gu.ited to Indian conditions. We are vet to test the suitability of
seine net, the trawl, the full-sized modern drift net, the American
purse net, the long line and all available methods of exploitation.
fl!lx'e question of the 100-fathom line is one which concerns trawling
primarily and possibly the Danish seine net. There is no such
limit known. for drift netting or long lining. The Ratnagiri
boats of the Bombay Coast have heen known to go beyond the

- mackerel and P

-
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veach of fresh sea-fish. The most important fresh food-fishes are

under investigation and I cannot think of any other line of research
of greater importance.

158. Beyond the Assistant Inspectors and Sub-Assistant
Inspectors in charge of the farms, there is no one at present 1n
the inland section engaged in research work.

159. T would propose a headquarter laboratory und a yualified

Assistant Biologist to engage on 1research on fresh-water fisheries,
vide my answer to question 9.

— 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. 1
refer to the working of the Kisheries Department in Japan and
Ireland and more recently in Canada, South Africa and Australia.
In all countries biological research is of supreme importance aund
devolves almost entirely on a State Department of Fisheries.

161. There has been a concentration on udministrative and
Tevenue earning sections of ihe department to the utter neglect of

the research side; barring four Research Assistants there is
practically no research staft,

162. Vide answer to question 5
16d. 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, ete., 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 T ellicherry
and Calicut, there are such boats which are called Kolodams, but
being only canoes they are not very serviceable. The capiured
fish are now {hrown at the bottom of the boat without any attempt
to shelter it from the sun or keep it from taint. Beheading, guttill:g
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No chemical except salt is employed in commercial

9)
yring in the Presidency. In the early experiments by the
nt at Ennur and Tanur, Sir F. A. Nicholson experi-

'epartme
ented with a large number of preservatives cuch as Boric acid
ad the like. Recently in 1923, sodium benzoate was tried and
roved useful. But at no time were these re-agents employed in

ctually curing fish for the market. Since the publication of the
rittee on preservatives and

sport by the British Department Comn
slouring matter, further experiments have been made and the
mployment of chemical re-agents as preservatives has been
iscarded. There is, however, one chemiecal re-agent, electrolvtic
pdium hypochlorite, which is absolutely innocuous, while highly
ntiseptie in property as it is eonverted into common salt when it
encts on organic matter. A fow experiments by Sir T. A. Nichol-
on at Fnnur were cuccesshul. A small modern plant for the
panufacture of this chemical has been purchased and experiments
\Te NOW In progress. Qodium hypochlorite can keep fish from taint
nore or less in 8 fresh condition for some 48 hours even in the
iropics, which will enable fresh fish being landed in a fresh condi-
sion and transported to the interior markets much farther than
those within a radius of 20 miles. Tf all that is expected of this
~hemical is realized, the benefit that this method would confer on
the fresh fish trade of this Presidency will e incaleulable.

eriments in refrigeration conducted by the
13 with ice and subsequently with a small
ammonia brine-freezing plant, according to the Henderson method
in 1015-16 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.

Qome initial exp
department in 1912

- —AQUARIUM.

167. Yes. Properly equipped aquaria are absolutely essential
for conducting research in marine biological stations and invari-
ably form an integral part of such institutions wherever they have

been established. The casual analysis of the problems relating to
vironment calls for exact knowledge

"the living or anism in its en . .
B of the animal concerned, but of the

of not only the studies, ete., on
y Teat, pressure, salinity, nature of food.

environing factors, such as ty r
: , of these on the living animal could

etc., and the influence of eacl 2 ;
only be experimentally gtudied in aquarium. The well-known
Marine ‘Biological Stations at Plymouth, Port Erin, Hill Port,

Naples, Heligoland, Morocco, to mention only a few out of nearly
100 ‘biological stations in Europe, have pu'bhc aquaria attached to
them. This ;s hecause no study of hiving animals is possible

without 8 pmperly 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 advantageously enlarged
and the research side of the aquarium should be developed. The
laboratory should be enlarged and fully equipped.

170. Yes. TFor 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. He said there
should be good means of communication for the improvement of
the industry and that otherwise the cost of sending fish to inland
markets would be prohibitive. He further suggested that Govern-
ment should lay a good road from the Tuticorin Municipal limits
to the pearl-fisheries camp—a distance of about three-fourths of
a mile.

Rao Bahadur J. A. Fernandez stated that transport facilities
were poor in this country. He had no doubt that more fish could
reach the interior if there were good roads.

Mr. 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 requiremeénts.

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 improve 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 to the
railway station for export. He wanted that this diffieulty and the
objection of the customs authovities to ship the produre direct from
the factory should be removed, :
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T reply to questions 171 & 172, Dr. B. Sundara Raj stated as
follows -—

171 & 172. The trade organization is so poor that there are
no facilities for collection or speedy landing of fish and for its
transport to interior markets except at a few important railway
stations.

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

The railways may be approached for concessional rates for
cured fish, guano and other fish products. At present, only fresh
fish is booked at half “parcel rates. Again, the difficulties in
securing steamer freights for fish and fish products are even greater
than in the case of railways. Shipping firms have vested interests
and flatly refuse to ship fish-oil or fish-manure except what they
themselves purchase and transport. This has crippled the trade in
these commodities to the detriment of the small-scale manufacturers
and factory owners,

SECTION XIV.—SOCTO-ECONOMIC WORK.

Diwan Bahadur Arogyaswami Mudaliyar stated that something
had been done by the department in the matter of co-operation.
A certain number of Co-operative Societies had been started but
the majority of them were mere loan societies and the borrowed
amount had got to be returned within a few years. Ile suggested

that loans on long terms l'epu'vnhle 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 Fisheries Departments and non-official workers
was needed,

As for education, he said that the Fisheries Department had
done something. ITe wanted that the curriculum for the fishery
school ought to be written in a way that would interest the fisher-
boys. If the work of the Fisheries Department is to be expanded,
he would not object to co-operation and education being transferred
to the Minister in charge of these subjects, but that he would insist
at least on the Fisheries Department being allowed to inspect the
ingtitutions and see if the work was being conducted satisfactorily
and the interests of the ﬁshm‘-f:ﬂk looked after, )

24
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Dr. Natesa Mudaliyar admitted that more co-operative societies
for fishermen should be formed and m

oney advanced to them for
purchase of boats, etc. ; side by side he advocated sale societies,
and suggested the appointment of a speci

al staff under the control
of the I'isheries Department to supervise these socleties,

Mr. J. L. P. Roche Victoria was of opinjon that, in all the
Coastal districts, district officers should be appointed to see to the
spread of education among fishermen angd 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 thm fishermen co-operative

societies already started or yet to be started should be placed
directly under the control of the TFisherieg

Department because the
Co-operative Department has got 5o much other work to do that
it will not be able ta give the hecessary attention for this special
work. He was of opinion that g co-operative society for sales
would ameliorate their condition, .

A modified systgm of education, he stated, is required for the
fishermen community and that it should he coutrolled by the,
Fisheries Department.

He wanted that the system of opening separate schools for the
ys on the West Coast sl

ould he extended to the Iasi

Mr. M. C. Govindan state
the department had
the line chalked out 1
of the fishermen w

«l that the fishery schools started by
done some good to the community and that
y the department for improving the conditjon

as quite suited to their wants, Me was of opinion
that the special department would care more for the fishermen
than the Education Department.

Rao Bahadur J. A, Fernandez suggested that t
a fishery officer of 11,

here should he
spector of Fisheries to supervise

and promote thrift and cq.

fishermen. He was

co-operation and education among the
; as of opinion that the modified system of educa.
tion for fisher-children should be directed and controlled by i
Fisheries Department, .

Rev. A. T. Coldman stated that fisher-childyen should hav
P to a point, but that he

some education did not think highe
education was necessary.  He said that Fisheries Schools wer
meeting a real need. e thought that o department like th
Fisheries was the hest one to look after the economic welfare of th
fishermen and that it should undertake work of this sort op shoul,
contribute towards the welfare-work that he was carryin out
He‘ suggested that the Iisherjes Department should run yn En-t)pe
rative society for improving the eeonomic condition of the fisherme
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these svcieties while the fishery officers, such of thein as take a
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 mistake to grant bounties, but suggested the grant of loans
on easier terms to societies that had been working satisfactorily.
He was of opinion, that the work of the IFisheries Department with
Co-operative Societies should be extended to the Kast Coast as
that coast being more backward required greater attention being
paid to it, Since the improvement of the condition of the fishermen
by the organization of Co-operative Societies, schools and other
social welfare work required experienced and patient workers whom
the Iisheries Department does not at present possess, he said that
it would be necessary to urge on the Labour Department to iake
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 wag desirable to introduce such subjects as would enable them
to make use of the knowledge in their profession. Ife 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 {hai
they might see and understand the various branches of work carried

on by the department.

Mr. Annayya stated that o modified system of educution intro-
ducing industrial education suited to their profession would De,

in his opinion, more useful.

Mr. M. Giriappa stated that there were 6 non-credit and 57
credit fishermen societies. He said that, owing to lack of intensive
supervision, the non-credit thrift societies are in a bad vondition.
He was of opinion that there should be an agency to see that every 1
pie of the savings of the fishermen was snatched away from them
during summer and that the agencies or rather the societies should
stock rice and other things and sell them cheap during winter
especially. He therefore recommended Government societies
instead of union societies. He suggested the reduction of interest
on loans to societies from 71 to GL per cent. IIe was not in favour
of any society of the tyvpe of rural societies and strongly depreeated
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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one or two svcieties, the PPishevies Department did fake imterest
and the societies did improve. Ile was therefore hopeful that the
Fisheries Department could improve these societies.

He felt that there was considerable difference between teaching
at home by parents and teaching at schools. He counsidered the
fisheries bias to be of primary importance to fishermen. IHe wanted
that teachers should be trained and after that, they should go and
disseminuate their kunowledge in the fisher villages. If these
teachers are frained 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. lle suggested that co-operative societies should
redeem the existing debts of the fishermen und enforce payment
of the foans during heavy catches.  Ie stated that the co-operative
societies started In some of the fish-curing yards were doing
valuable service. He was of opinion thal the appointment of a
few honorary socig-economic workers of the fishermen caste will
greatly improve the socio-economic condition of the fishermen. He
suid that, with the opening of fishery elementary schools in fishing
villages and the fishermen coming in contact with educated officers
of the Iisheries Department, an awakening for education was
visible among fishermen and that the elementary schiools opened by
the Fisheries Depurtment were helping the spread of elementary
education a good deal.  He suggested that, hefore 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. B, Raman Menon attributed the decline in the working of
the fishermen eo-operative societies to lack of intense and efticient
supervision. He strongly recommended that a large number of
local supervising unions should be organized among the fishermen
societies. e advocated the appointment of a separate officer for
the socio-economic work, as the present system of lisheries
Inspectors supervising the work of the fish-curing yards and
co-operative sovicties had not been found satisfactory.  He said
that he was convinced that the eredit tvpe of society was the best
for the vast majority of the fishing population. Ile wanted that
the activities of the Fisheries and Co-operative Departments with
reference to fishevmen societies should be morve clearly defined.
He suggested that fhe annual audit might vemain with the
Co-operative officials hut that the organization and supervision
might be done by the socio-economic officials of the IFisheries
Department, working chiefly through the non-officials, paid as well
as honorary. ITe advocated the grant of loans to producers’
societies of fishermen by Government; but, if the Government
had any apprehensions that the visks would be too great, he
suggested that the local unions might be organized not merely as
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supervising unions, but also us what 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 aund schools are under the control of the Labour
Departinent, opportunities for such industrial improvement will
be altogether lost.

He was of opinion that the (speciulised fisheries) schools should
be directed and controlled by the Fisheries Depurtment. 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 Iisheries Depuartment.

Mr. Kuarunakara Menon said that he could, with the help of
luspectors, afford the necessary time to supervise the societies in
addition to his present duties. e said he would disafliliate 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 Fisheries Department.
The ordinary fisherman 1s distinctly conservative und there is some
difficulty in persuading him to adopt new methods and therefore
he stated that, if the fisheries schools were under the Iisheries
Department, their influence over the boys was likely to help them
in persuading these boys us they grew older to try new methods.

Rao Bahadur Cruz Fernandez stated that the Fisheries Depart-
went had hitherfo 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
conservatism and suspicion of the fisher-folk. Tle compluined that
the East Coast had been completely ignored. He wunted a special
section of the Co-operative Department to be created to promote
and organize co-operative movement among the fisher-folk in the
East and West Coasts. He was of opinion that the education of
fisher-children should be direeted and controlled Ly the Educction

Department. He made the following recommendations : —

(1) Practical training should be given in net-making.

(2) TFishermen should be employed as teachers.

(3) Bach school may be provided with a fishing boat and
gear for practical training.

L reply to queslions 175 10 195, Deo B Sundara Raj staled as
follows :—
A—Co-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. Thel
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deplorable economic condition has been described in a previous
paragraph. Though a large community, they do mnot thrive as
well as they might, because the profits of the calling are uncertain,
and occasionally it so happens that catches are very meagre for two
or three years in succession, A good fishing season lasts for about
nine months in a year, and no fishing is carried on during the
monsoons, The profits made in a good season would certainly be
sufficient to carry the fisherman and his family over the non-fishing
months, but, by a long-standing habit, probably confirmed in the
course of 2,000 years or more, the fishermen do not save. During
the fishing months, they spend all that they earn; and for the
remaining months they are content to borrow from the middlemen

who, of course, appropriate, in lien of principal and interest, the
lion's sharve of the next season’s cateh,  The result is that the
fishermen, 1 the course of a very few vears, have to surrender

their boats and nets to the middlenien 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 unot even this) and their physical
labour.  As these are not recognized as assets on the security of
which banks could advance loans, the fishermen co-operative
societies have found 1t impossible to raise loans from the District
and Urban Banks for the formation of their initial working
apital,  Until as recently us 1926, evervone 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 {o thrifty and saving labits, the compul-
sory saving necessitated by this condition, has served as a delerrent
to their combining into co-operative organizations. Further, as
the fishermen are out for fishing in the sea most of the day and
often {ill 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 {o the same reason, to
maintain  effective supervision over societies already formed.
Officers of the co-operative department and union supervisors are
handicapped, because they have to travel far from their nermal
field of work to inspect fishermen co-operative societies whose
members live on the sea-shore and who can he got only at very
inconvenient hours. The inspecting officars have {o wait indefinitely
for fishermen who have gone to sea to come back, and when they
do come back thev are so tired that they are seldom able to render
anv help to the inspecting officers. Turther, supm‘vilsm'.: are genc-
vally of higher caste than fishermen and have no facility for staying
in a fishing village. Thus the inspecting agents of the C'o-operative
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Jistrict co-operative union can afford. The only
{0 entrust the work of the supervision {o
he Fisheries Department. The findings of the (‘fommittee on
fo-operation in Madras this year ave also 1o the effect, that the
isheries Department should Dbe responsible for all fishermen
ocieties in distriets wheve tha department is sufficiently organized
o wundertake that responsibility, and thal the Special Inspectors
Qlotted for the societies should work ander it. In districts where
his is not the case, the socioties should continue under the Labour
Department, until the Fisheries Department, is in 2 position to
wmdertake their supervision. In recognition of the fact tl.mt
Fishery officers ave in the hest position to supervize co-operative
work among fishermen, the Inspectors of Visheries on the West
Cloast have heen invested with powers to inspect the hooks of the
societies.  And recently the Assistant Pirector (Coast) has been
invested with powers under sections 17 (3), 59, a6 and 37 of the
Co-operative Societies Ac and under rules viii-A and xtv of the
rules framed under section 43 of the Act, The yeorganization of
the fish-curing yards now ander the consideration of Government
would, if safictioned, enable the department {o exercise still closer
supervision over the work of fishermen co-operative societies,

hich a local or
olution was, therefore,

Sovernl societies have already been reseued from a state of
collapse, and put on a satisfactory footing, by the exertions of the
Fishery officers.  Some societios vontinue o exist solely owimg 1o
the encouragement and supervision given by {hese 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 o he done towards restoring {he old societies and forming
now ones, which eannot be dealt with owing o 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, efforts
are necessary to wean the fishermen from the thraldom of middle-
men capitalists by granting loans on the securities of their hoats
and nets. In 1926, at the instance of this department, the
Government started a mnew form of divect help to fishermen by
giving two new societies, formed for the purpose, a loan of
Rs. 1,500 each to buy a set of fishing equipment, on the condition
that the working of these societies is losely supervised by the
Tisheries Department. This has helped fo remove another out-
slanding difliculty, viz., that of financing fishermen co-operative
societies which possess no assets recognized by the banks. The
security for the loan is the fishing hoats and nets purchased with
the loan. The Government have allowed the societies in question
to repay the Toan in small instalments from the profita made by
fishing conducted with these boats and nets.  This is yet anothet

25
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4tment have neither the inclination nor facilities for working
gzpzflilsthlermen societies. Very little progress was therefore made
in co-operative work among fishermen till about the year 191%
when the officers of the Fisheries Department at the mstange 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 number of special
societies for fishermen since then. At the end pf June 1927, the
number of such societies totalled 80 fpr 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
. but the loans are not repaid when due, and the instal-

out loans ; 10t
ments accumulate. Some societies have already become defunct.

Tor the reasons stated, the regular co.-operat'ive supervis.ing anfl
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, lmwew:er,
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 vards 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 s'c!lools, the
staff of these schools 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, t.he
agency for carrying out such work was greatly s_trengthened, 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 Wh_om; 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
neighbourliood as they have been assigned the duty of collecting
statistics of landing even beyond the limits of their village. In
192425, 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 (}O'ndltlol’l
of the societies. The co-operative society in the Ponnani taluk
appealed to District Co-operative Bank for the organization of a
union for the better supervision of fishermen 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 loeal unim.1 to pay for a
Supervisor, Tt was conceded that fishermen societies cannot be
improved, unless there is more intensive supervision than that
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which a local or distriet co-operative union can afford. The only
solution wax, therefore, to entrust the work of the supervision to
the Fisheries Department. The findings of the Committee on
Co-operation in Madras this year are 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 thai the Special Tuspectors
allotted for the societies should work under it. Tu districts where
this 1s not the case, the societies should continue under the Labour
Department, until the Fishevies Department, is in a position to
undertake their supervision. In recognition of the fact that
Iishery officers arve in the hest position to supervise co-operative
work among fishermen, the [uspectors of Lisheries on the West
Coast have heen invested with powers to inspect the hooks of the
societies.  And vecenily the Assistant Director (Coast) has been
mvested 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 yurds now under the consideration of Government
would, if safictioned, enahle the department to exercise still closer
supervision over the work of fishermen co-operative societies.

Several societies have already been rescued from a state of-
collapse, and put on a satisfactory footing, hy the exertions of the
Fishery 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 hecome independent
of further departmental help of any kind. There is still a great
deal 10 he done towards restoring the old societies and forming
new ones, which eannot be dealt with owing lo the limited staff
of fishery officers available and the small amount of {ime that they
can sparve from tlieir more immediate duties.

Apart from the work of supervision and the staff for it, efforts
are necessaty to wean the fishermen from the thraldom of middle-
men capitalists by granting loans on the securities of their hoats
and nets. In 1926, at the instance of this department, the
Government started a new form of direct help to fishermen by
giving two new societies, formed for the purpose, a loan of
Rs. 1,500 each to huy a set of fishing equipment, on the condition
that the working of these societies is closely supervised by the
Tisheries Department. This has helped to remove another out-
standing dificulty, viz., that of financing fishermen co-operative
societies which possess no assets recognized by the banks. The
security for the loan is the fishing hoats 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 hy
fishing conducted with these boats and nets. This ig yel anothet
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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 Iisheries Department alone
seem capable of exercising ; either the isheries Department should
be so strengthened as to enable close supervision of the fishermen
soclety as proposed by the Committee on Co-operation or a staft of
special Inspectors allotted to these societies should he made to work
under the Fisheries Department ; (2) the second difficulty is the
need for fu}lds. (‘redit 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 Iisheries
Department is necessary to see that these societies work.

. 175, Considerable benefit has accraed.  Vide answer to ques-
tion 173.

176. Vide answer to (uestion 174,

.-]7_7' (@) & (b) § 178. In 192324, two joint purchase and sale
SO(flet}es of fish-curers and one wholesale society at Mangalore for
fish-0il and guano were organized. The societios for the joint
purchase and sale of fish have not heen working satisfactorily.
Bu? last year, one of those societies, the Thalavi fish-curers’ society
revived and did good work when the S\ll)-Tﬁspwinl' of the yard
began to interest himself in the working of the sociely. 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
loa.ns advanced by Government. Already within a yvear they have
paid back 30 per cent of the loan granted to them, due {o constant
supervision exercised by the officers of the Fisheries Department.

179. T consider that societies of these twa types are the hest
for fishermen and more societies should he formed.

180. Yes. Advances, hounties and subsidies are essentinl 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 axamples—

In 1889, in Norway to assist fishermen to purchase hoats
and gear a loan fund was formed, Government contributing
Kr. 2,00,000 which was subsequently increased to Kr. :19,50,000
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 bhank amount to H wmillions
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 Dentnark, financial assistance to Fishermen is given in
two ways— (1) as divect loans amounting to Kr. 3,00,000 (about
Rs. 2,25,000) und {2) as loans through the agency of— vo-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 distribution among many fishermen and the owners
of fishing boats for the development of the “sea fisheries and in t'he
encouragement of boat building. In 1924, the total of the bounties
amounted to $1,59,82G which 1s equal to about Rs. 4,39,384.

181. Yes. Though a few societies have also been, at sullable
centres, orgunized on the East ('oast for tuking on lease fresh-water
fisheries hitherto auctioned to highest bidders, usually middlemen
work these fisheries through fishermen on scanty wages and pocket
the profits.

182, Yes. The whole of the socio-economic aclivities on the
East Coast now under the conirol of the Labour Department may
be transferred to the Iisheries Department as this department has
better staff and machinery for such work. There has been also
numerous complaints from Kast Coast fishermen that their welfare
is not attended to by the Fisheries Department.

B—Ebucearion.

183, At the inception of the depurtment, its first and chief
object of investigation and effogt was naturally the development
of fisheries us 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
him under the peculiar caste system prevalent in lndia, 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 immemorial
interest and customs, who ought to develop in the same proportion

» a3 the industry, in status, intelligence, independence and wealth.

In the words of Siv . A. Nicholson ** The fisher-folk on hoth the
coasts 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 1n debt, in most places 40
controlled or exploited by middlemen, curers and monev-lenders
as to be almost serfs 5 sic vos non vobis lanificalis ores and like the
“silly sheep’ they cannot stir on their own behalf ; thev are amone

H . . r
the most utterly ignorant classes of the Presidency having in
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general neither schools nor teachers, while their absence day an
night at sea places them lurgely out of touch with the rest of th
populations with current ideas improvident, partly because of thei
poverty and hopelessness, partly by hereditary custom based on th
fact that what the sea gives them to-day it will probably give to
morrow ; partly, because there is no means whatever of putting b;
savings or windfalls, such as often happen in lucky seasons ; intem
perate partly because of their calling, partly from 1ignorance ; part];
again, from hereditary custom which refuses to allow a son to despls
or depart from even the weakness and vicious habits of his father
partly from the absence of recreations and outside rationul o
civilized interests or pleasures ; as the Assistant Director says th
toddy shop is often ‘the nearest sign of civilized life' and, 1n
fact, it is too often at or near the toddy shop thuai 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 oflice and
savings bank, with its long-standing communal life und often its
ancient co-operative interests us in the common management of its
irrigation works, its temple and other items of village interest, or
its share in the stir of life as one of a series of similar and continu-
ous units in a union, taluk or district. The fishing' hamlets mostly
consist of a set of dirty huts, set in foul surroundings, inhabited
by an ignorant set of people, without internal or external interests
except the daily capture and sale of fish, without guides or teachers
for almost all are on a similar levgl of ignorance ; without public-
spirited men either within or without their own community to help
them ; of interest to big men only as subjects of exploitation.”

This is the reason why general education and influence of
village schools had not perceptibly touched the fishermen of thiy
Presidency and a new system and agency for education, specially
designed to meet their needs and condition, had to he arranged
de novo.

The first efforts of the depar(ment were necessarily of an infor-
mal and unsystematic character. From 1910, one of the Assislants
of the Honorary Director of Iisheries who was himself a member
of the fishing community, began the work of impressing on the
members of the community, by informal talks and private conver-
sations, the necessity and benefits of co-operative action, abstention
from liquor, ete. He found the germ of co-operation in a society in
Mangalore and helped to develop jt. An indigenous temperance
society at Malpe in the South Kanara district formed the starting
point for temperance work in that district. A special fisheries
school was also started in 1913 at Tanur. Gradually the number
of co-operative societies, schools and {femperance societies started
under the auspices of the department increased. But the work
was still carried on in a small and unmethodic manuer,
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Between 1917 and 1919, Sir I, A, Nicholson submitted to
Government comprehensive schenmes to establish special fishermen
schools at every important fishing centre, to starl co-operative
societies and conduct propugunda against habits of intemperance,
of extravagance and prejudices that have stood in the way of the
progress of the community.

The proposals were that Government permit this department
to organize the development of the fisher-folk as a primary duty
of a special department—

(1) by the stimulalion of co-operative societies on the busis
found most advisable ;

(2) by utilizing such societies when necessary, as chanuels for
Uovernment loans 5 and

(3) by training each vear successive series of educated younyg
men to live among the prople in their villages, in order to be the
right hands of the department, (¢) in orgunizing co-operative,
economic and social societies ; (0) in inculcating thrift, temper-
ance, self-help, in serving as advisers and arbiters in cases of
difficulty ; (¢) in inquiring into the conditions of indebtedness, etc., .
of the villagers and assisting Government in combating or
removing such indebledness ; (4) in ascertaining the need and
security for loans ; and (¢) in establishing and teaching schools
specially suited by hours and subjeets to the fisher-children,

All fisher-boys above a certain tender age work on the boals or
are i attendance on the men on the beach, ele. ; it the boats go
to sea in the carly morning, the boys will not be lhome till the .
afternoon, 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 hoys comivg back from the sea, will be too {ired for bfh(f
morning school and the others will be in attendance on the beach
in the afternoon. Hence most unusual and irregular hours will
}1"&\'0 {o he :u]‘()piel] in the sc:h(m]s which the fisher-children atiend.
The hours will vary according to the time of the month (bright
or duark fortnight) or according to the season, the class of fish
available, etc,

The course of studies in fishery schools should also he of a
special kind i some respects and should be closely connected with
the industry, for they will have no hackground of reality for the
children unless they have special application to the condition and
circumstances of their lives, their parents and their immediale
work. The object should he to make them better fishermen, more
intelligent, more adaptive, capable of understanding and applyving
better methods of fishing and handling fish and better able {o keep
{o themselves the major portion of the profits from the fish industry
which now go {o outsiders. As they live in foul and loathsome
surroundings and deal in putrescible matter, thev should possess
special knowledge of hygiene and sanitation.  Thrift and elemen-
tary soctal seience should be taught, because of all classes thev are
the most unthrifiy and intemperate, )
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As a first step towards the starting of special schools for fisher-
men on a large scale, the Government sanctioned .in 1919 t'he
opening of u Training institute at Calicut for the training of special
school masters. Simultaneously the starting of four day aund 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 and fisheries of the world ; some account of the
little we yet know of South Indian food-fish, their habits, life-
history, food, abundance, economic importance, etc., oceanography
of the oceans generally and of the Arabiun Sca and the Bay of
Bengal in particular ; an account of fishing craft and tackle, their
origin and design including details of ‘modern development ; a
survey of fish industries, especially with the principles and practice
of ﬁ;h-curing, canning, refrigeration, manufacture of fish oil,
guano and fish meal and other minor mavine products ; elements
of navigation and seamanship, such as use of the mariner’s compass,
barometers, signalling, stearing, sailing, taking cross-bearings,
testing depths and bottom and the like ; 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 giveu actual training in working and sailing different kinds of
boats, in making and repairing canoces, oars and other appur-
tenances, in spinning and net-making, in the use of nets, lines,
cte., in catehing, curing and canning fish and the manufacture
of fish-oil, ete., at Tanur and Chalivam besides a series of practical
exercises in improved methods of cure in the model shed provided
for them in the C(alicut fish-curing yard. They are also taught
organizing and managing fishermen co-operative societies, hygiene,
sanitation and first aid. A detailed svllabus of special studies in
fishery technique for the Fisheries Training Institute was drawn
up for the guidance of the staft last year.

In the fishery elementary schools for children of tender age,
the object is not technical education, hut to adapt the whole course
of general instruction in the 3 R’s, nature-siudy, ete., to their
requirements, and correlate it to life in fishing villages and to the
industryv. As Sir F. A. Nicholson has satd “The education should
be direcled to awakening their minds rather than to attempting
industrial teaching.”

The courses of study in the fishery elementary schools arve—
(a) the compulsory subjects as per rules made under the Elementary
Education Act—

1. The three Il’s,
2. Drawing,
3. Nature-study,
- 4. Manual work,
5. Physical training ;
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(b) optional subjects not insisted on by the rules made under the
Education Act—

1. Lnglish,

2. Civics.

Nature-study as applied to fisheries is taught and includes the
elements of physics, chemistry, physical geography relating to the
sea, meteorology, a 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, ete., and are given facts and
figures concerning them, their importance, economic value and the
uses to which they are put. Tn other words, this part of the course
15 no other than nature-study, such as is taught in other schools,
but with special application to the sea and fisheries. Manual
training includes net-making and carpentry to which will shortly
be added refining of salt, simple curing of fish (such as beheading,
scaling, gutting, washing, salting, drying, ete., specially empha-
sised in the case of girls), barking and tanning of nets, preparation
of fish manure, demostic gardening, knotting 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 {o
help the pupils to understand the main facts in existing social and
political institutions and conditions,

184. Vide answer to question 187,

185. The aims with which the whole Scheme of fishery edu-
cation was originally conceived and the schools organized, could
only be achieved by special schools manned wholly by specially
trained teachers under the control of, and in constant {ouch with,
the department. [t muy he that these schools have fallen short
of the ideal and that the courses of instruction therein have not
reached o standard of perfection. This is largely Dbecause the
Fishevies Training Iustitute has existed only for the last cight
years and the fisheries schools ave not yvet fully manned by teachers
trained there. The curriculum of studies at the isheries Training
Institute also has not been the best that could be devised and has
recently undergone through revision. But the henefits that the
fisherfolk on the West Coast have derived in the matter of educa-
tion and enlightenment alone, since the inception of fishery
education, bear ample testimony to the value of the whole scheme.
The appointment of isolated teachers in hoard and other schools
under the control of non-technical agencies and out of touch with
the developments of the department, while probably involving
nearly if not quite as much expenditure as regular fishery schools,
will, T fear, defeat the aims of fishery education ; at m;y rate, T

.
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on the East Coast.

188. Yes. )
The East Coast fishermen hm"'e urged for ‘ﬁshery
o) East Coast by the I mherw‘s Depmhm:nt.
Department had no staff on the ‘]m]st

\[v. Hornell arranged with the Labour Department for the
Coast, M. i -rmomichwork among East (‘oast ﬁshern.len. But,
ey of SO(iIO-Ef‘rth“t has a limited staff and very little work
the T -D'epla:en done among fishermen. The fishermen are not
D ?d-‘l‘? "t“;(‘fll:llly' coming under the care of the Ln])'mnr
I depmsse(t ( J’I:ﬂe‘ T.abour officers have neither the te('hm‘('nl
Depa{tgl:n nor faéilities to serve the peculiar nee(:ls of t'he fishing
e l?: ;. The Labour Department have to train their teachers
:(tmfl,ll:au%lis}h.eries Training Institute and so far not a single tea;-ih]or
ims heen sent by them. Since the transfer of th.e East (‘jnatst q:q]f;
curine vards, the Fisheries Departll}ellt hqs n('q_u]n'ed a %1 :{:ée:‘-(;n';f
than ‘the Labour Department 'has. in fishing vil a;,{e:] ot f‘h(; qn(-i():
Tor units of purpose and poliey, T have suggeste \‘n]‘ F;q]lm-;m
economic work among fishermen may be tmnsf(.\rrm] fo the G erie:
) The matter is under the consideration of Govern-

189. Yes.
schools to be opened‘ on t.he
In 1921, as the Iisheries

Department.
ment. -
190. (a) The curriculum and the time-table are alt ]‘)rese;m (‘:':;\:1_
up by headmasters of the various sch'onls, revise( \yvm ) h -
mnstéi' of the Tisheries Training Institute and approv !

201

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 anl bringing up-to-date the curriculum
and studies at the Iisheries Training Institute and Elementary
schools. When the revision is over, it will be introduced in all
the Fisheries elementary schools on the West Coast. Obviously it
is impossible to have a common time-table because conditions in
different schools differ. One school may require one teacher for

each class, while for another one teacher for two or even more
classes may suffice.

A pupil educated in a Fisheries school is by no means handi-
capped for work outside his caste occupation. The schools are
duly recognized by the District Fdueational Councils as clemen-
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 i that their attention js
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 sechool
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,
1.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

pgiven is free, and the poor children are supplied with books and
slates gratis. Many of the teachers belong to the fishing community

and the proportion is being steadily increased.

Similar work among the East Coast fishermen has hitherto been
done by the Labour Department, but owing to a widespread desire
on the part of the East Coast fishermen that the Fisheries Depart-
ment should take over the soclo-economic work among them,
particularly education, the question of transferring the work to
the Fisheries Department is being considered hy the Government,

26
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(b) The Government recently have been sanctioning only as
few teachers as possible. The rule says : —‘“that there should be
at least one regular teacher for every 40 pupils on the rolls and
that it is very desirable that there should be a teacher for every
30 pupils.”” According to a Government Order of 1923, if the
management employs one teacher for every 20 pupils in standard T,
there is no objection to this course provided that the work and
progress seen at the inspection justifies the employment of the
(;lddltlonal staff, and still, additional teachers are not sanctioned
if the excess over the prescribed number of pupils is small. This
prevents the school from admitting as many pupils as seek admis-
sion and also militates against the efficiency. A more liberal policy,
I recommend, should be pursued in sanctioning staff.

 The headmaster of the Tisheries Training Institute has been
on tlhie scale of Rs. 76—150 for the last eight years and is naturally
very disheartened. The scale in similar institutions elsewhere is
Rs. 75—250 and the same scale, if granted, will enable the
depa:rtmen‘t to retain the headmaster’s services. He has been
specl.a_mlly instructed in courses given by the Fisheries Training
Ins.tltute 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 Tiaining 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 industry, an additional capital invest-
ment of at least Rs. 9,000 is required. I have submitted a scheme
;Oll Government for the investment of annual instalments as
ollows : —

1928 29. A 'demonstration cannery, curing and RS.
oil and guano plant and construction
of shed for same . 3,000 3
Extension of the present Scouts’ room fc;x: S
stores and net .o 2,000
Cor}struction of a Museum hall with fit- ’
tings and library .. 2,000
1929 -30. Construction of a small stone-built t;ink for
] students to study pond life ... 2,000
L ) 9,000

———y

}_.
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Some important courses of studies in the new curricului have not
yet been started for want of equipment. If education for the
fisher-folk of the East and West Coasts is to be conducted efficiently,
three more training institutions for teachers, apprentices and
recruits will be required, viz., one at Mangalore for Kanarese
students, one at Madras for Tamil students and one at Vizagapatam
for Andhra students. Proposals for the Fisheries Training Insti-
tutes at Mangalore and Vizagapatam, have already been submitted
to Government and a site for the Madras Fisheries Training

Institute has been proposed.
(d) Vide answers to (b) and (c) above.

191. Yes. Waiting on the fisher-community to sufficiently
develop their industry and demand for training would not lead to
any result in reasonable time. The méthod adopted is to enlighten
the fisher-folk by elementary technical training so that they them-
selves will realize the need for more advanced training. Last
year, the fishermen of South Kanara memorialized the Minister
for a separate Fisheries Training Institute at Mangalore not
merely for training teachers for elementary schools, but to impart
technical instruction in special branches of the industry to youths
and adults actually engaged in fishing and possessing special
aptitude for such training. This is a direct result and a natural
development of the working of the Fisheries Elementary Schools in
the district. <

I have proposed the establishment of a technological school at
a capital cost of about Rs. 4,000 and a recurring cost of Rs. 9,438
which will provide not merely tiraining for pupil teachers for
elementary schools in South Kanara, but also training in special
branches of the industry to fisher-youths and adults engaged in
fishing. To be properly equipped, however, a final investment of
at least Rs. 15,000 will be required for apparatus and fittings. The
fishermen are willing to meet half the cost of technological courses
and I have suggested that the other half should be met by the
award of six scholarships to apprentices.

192. As I have already explained the Fisheries Training Insti-
tutes at Mangalore, Calicut, Madras and Vizagapatam, if fully
Trequipped, 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 Babadur J. A. Fernandez said that there was need for the
supply of Indian biological specimens to schools and colleges, etc.

He thought the Museum would be the most appropriate agency for
this work.

Mr. S. T. Moses stated that the Madras Museum might be

able to undertake the work of supplying specimens to schools and
colleges.

Rao 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 samé 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 been no institution for the supply of Indian
specimens. Previous to the initiation of the supply section, Coileges
throughout India were compelled to base their practical zoological
teaching either upon text-books illustrations or on few foreign
specimens obtained from Kuropean Biological stations. Biological
teaching therefore was purely of a theoretical nature and was
abstract and unreal.

194. The numerous fishing operations conducted or controlled
by the department, particularly in chank and pearl oyster diving
and the periodical dredging of pearl and chank beds, result
incidentally in the collection of numerous specimens of animals
and plants of cousiderable 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 to oux
attempt to cater for Indian Colleges with Indian material. Most
of their material was previously obtained from the Naples Biologi-
cal Station or from the Plymouth Marine Laboratory which are
both heavily subsidized by Government and public bodies, and
which run their supply departments from altruistic motives. The
service is an educational one and should not be wholly commer-
cialized, for this will lay an impossible burden upon if. What it
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wanted is a small subsidy which will enable the supply to be
carried on upon improved lines and meet any small deficit on
working. Seeing that the supply is an All-India one, the Education
Department of the Imperial Government might well be asked to
provide the small sum that is necessary. Rupees 3,000 per annum
would suffice.

SECTION XVI.—STAFLFE.
Dr. Natesa Mudaliyar wanted that each branch of the depart-

ament should have an expert to do research work. He recommended

the appoiutment of a bio-chemist.

Rao Bahadur J. A. Fernandez stated that Research and
Administration staft should be entirely different. e said that the
pay and prospects were not attractive enough even for the ordinary
administrative needs.

Mr. S, P, Moses stated that admiuistrative officers should not
at all be entrusted with research work, if real research was to be
done. 1Ile was of opinion that expert officers should be freed from
administrative work. He suggested a uniform pay of Rs. 260—750
for the gazetted ranks and Rs. 120 as the starting pay of the
Research Assistants.

Mr. R. Suryanarayana Rao suggested that administrative
officers should have nothing to do with research work and wice
versa. In his opinion, any person who had no knowledge of
fisheries but was good in administration might do well as an
administrative officer. He advocated the following scale to the
officers : —

Sub-Inspectors . ... Rs. 60—4—100—b5—125.
Inspectors - cee 5y 150—10-—250.
Assistant Directors ... cer oy 300—40—5H00—H0—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. Karunakara Menon wanted that the minimum pay of
Inspectors should be raised from Rs. 70 to Rs. 120, and the pay of

the Sub-Inspectors should be Rs. 60—120 and that of the Petty
Yard Officers from Rs. 25 to Rs, 30. |
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Mr. E. Raman Menon recommended the following scales of
pay to the Fisheries F'raining Institute staff :—

Headmaster ... Rs.  200—10—300.
Graduate Assistant ... ,, 76—b—100—10—150—10--250.
Secondary Grade Assist-
ants ... cer 5y 40—2-—50—4—100,
Carpentry Instructor ... ,, 40—4—60.
Drill Master vee gy 80—1—55.

In reply to questions 196 to 205, Dr. B. Sundara Raj stated as
follows ;—

196. The experts of other departwments cannot exactly solve
the needs of this department owing to the peculharity 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
staff nor tacilities for technological research on purely fishery
questions. A similar attempt to analyse tin fish was very kindly
undertaken by the (overnment analyst; but it 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 ILustitute
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, L expect it wiil be possible for me to carry on the
cultural and statistical work of the department 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. In the present social, political and industrial develop-
ment of India, administrative duties form an essential part of a
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 and public taste educated. Another instance is the use of
clean white salt for fish-curing ; before the intervemtion of the
Fisheries Department, dark Bombay salt being the cheaper commo-
dity was in extensive use in West Coast fish-curing yards. Even
8t a loss to the Salt Department then administering 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 wmeasure of reform.

Research is also directly helped by administration—

(1) But for fish-curing yards, that intimate touch with the
industry at all important points of the coast and the staff needed
for making observations and collecting data and statistics regard-
ing fish and fisheries in the 108 important fishing villages of the
coast without additional cost and duplication of the staff, would
have been denied to the department,

(%) Likewise, opportunities for observation and experiment
in chank and pearl fisheries would have been denied 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 connected 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 trade 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 department 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 combinine
research and administration is to vest both in the one departmenht
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. TFor 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 ot}’xeri
Almost immediately a fisheries biologist and staff are requirle(l]'
The appointment of a gazetted Personal Assistant to the Direoto;
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of Fisheries will relieve him of much of the clerical, account and
administrative details and will enable him to devote his time to
the more legitimate duties of his office and to the conduct of
piscicultural and statistical work. There is no other expert officer
burdened with administrative duties.

Vide also answer to question d.

200 & 201. A larger administratiye staff with definite terri-
torial jurisdiction is needed.

Vide my reply to question 5.

202. No more than the absolute minimum of administrative
staff exist. No retrenchment therefore is possible.

203. No. Vide answer to question 5.

204. No. The Assistant Director (Inland) and the Superin-
tendent, Pearl and Chank Iisheries, 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 staft
of Sub-Inspectors therefore as a body are discontended, and have
memorialized Government. Tt has greatly hampered. the introduc-
tion of reforms in fish-curing yards. T recommended that their
grade of pay should be suitably improved.

The headmaster and staff of the Fisheries Training TInstitute
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 staft attached to the Lady Goschen should be
given adequate allowances to compensate for the continuous work
at sea. : i

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
capable 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
Assistants under them will be Honours Graduates in chemistry or
biology who, if they show sufficient aptitude, should be deputed to
foreig.n Universities for special courses in the subjects in which

2

as follows :—
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they' deal. Their Indian experience, combined with foreign aca-
demical training, should fit them for the post of experts
subsequently,

SECTTON XVIT.—FINANCE.

~ Inreply to questions 206 to 209 and 211 to 219, Dr. B. Sundara
Leaj furnished the following statement : —

Expenditure in Average for five yeurs,

Question No. 1926-27 (Latest Receipts.
available), Expenditure. Receipts.
s, RS, RS, RS,

206 7,76,22¢ 8,07,016 6
207 30,602 o 5’33’?1’3 5'68’612
208 65,671 129 37,963 146
209 1,08.227 1,056,255 99,887 1,10,705
211 *'13 487 71,341 * 46,006 39,381
212 16,264 467 43,249 376
213 3,20/306 3,26,562 3,49.079 3,62,267
214 27,387 6.543 28,609 '22°075
216 16,001 14,798 17,397 17,305
916 8,923 9,360 6,693 9,068
217 5,622 3.989 4,903 1,054
218 1,07,158 2,90.691 50,328 1,08.351
919 22'383 41,854 37,336 10,324

* Represen{s total expenditure incurred on the Cunner‘ and Ta E i
Station. The figures include expenditure incurred o Ty foal Rovemeh
separats flguns oo imelud p urred on Technological Research. No

In reply to questions 210 and 220, Dr. B. Sundara Raj stated

,

210. It is not sufficient.

220. No separate expenditure is incurred on co-operation.

This work is done by the staff sanctioned for the fish-curing yards
and fishery schools.
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CHAPTER IIL
DISCUSSTON, CONCTLUSIONS AND RECOMMENDATIONS,
SECTION T..-.MARINE FISIHHERTES,

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 (fOIlfl‘jl)l’lte(l
nothing directly to touch the professional life of the sen-coine
fishermen. Not only so, it may also be fairly said that no conerete
effort was made towards this end until the vear 1925 when the
scheme of departmental activities of which the purchase of the
trafvl_er Lady  Goschen marked the meeption, was inaugnrated.
This may appear, at first sight, to indicate some fundamental
defect in the development of the department, 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 T under the IWistory of the Department, coupled.

Wl.th the general trend of the oral and written evidence of
witnesses, makes the situation intelligible.  Sir Trederick was
undoubtedly influenced in his ideas, when he first constituled a
Department of Iisheries, 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 ]‘}nglzm(l‘, he appears to have
thought, and with reason, that the achievements in that country,
rendered possible by slow growth through centuries, were not likely
1o provide as good a model for us as the rapid organisation of that
1ndustry in a country like Japan under the fostering carve of her

3 . e 1 . . -
(Government, which had saved itself considerable time and labour

by borrowing the experience of older countries in the West.

] We are, however, of opinion that this has unconsciously resulted
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 to Sir I'rederick.
*he industrial processes which hinge on the actual catching of fish
were mentioned on a par with the latter; and on the West (foast,
even with old-time knowledge and old-time methods, the catches
are at certain times of the year, considerably in excess of what
existing markets are able to absorb economically. Tt was therefove
natural to concentrate attention first on these allied industrial
processes, rather than expend attention and money on investiga-
tions primarily calculated to enhance an existing super-abundance
of fish-supply.
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In the result, the Commitiee discerns as a perfectly natural
sequel, the development of the fish-oil and guano industries on the
West Coast as also that of canning, preserviug, ete., at Chaliyam
and Tanur.  In stating this general lmpression, the Comittee
are fully awarve of the fucts chronicled in Chapter I, Section 1L
et seq. ubove 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 7 and Sir Frederick in
quoting from Japanese experience has emphusized that *‘ our
experimental stations should {uke the lead in demonsirating the
best build and rig (of boats) and the cost.”” But from the history
of these efforts, from the experiments with Ratnagin hoats to the
attempts made by the purchase of the Lady Nicholson, Sca
Neoul and other hoats, the main mpression that emerges is that
they were directed sainly to improvements in methods of actual
catehing and only incidentally, Lo any detailed study of the fishing
grounds and seasonal habits of fish. In any case, it is fairly clear
that even in that series of experiments no results were achieved
which fillered down, in any form, however modified, to the
professional sea-going fisherman.

There is, however, an oulstanding exception to these general
remarks in the scheme which originated with the idea of construct-
fug a steamer for the Fisheries Department.  Here the scheme
was however considered jointly with a plun for providing a steamer
for the annual inspection of the Laccadive Islands. Though this
use of such a steamer may casily be compatible with its use as a
fisheries vessel, the point to nofe 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 difliculty of procuring o vessel from the
R.LM. 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 yvear be at the disposal ot the Fisheries Department. . .7

In commenting on this proposal, the Director of Fisheries
remarks with great justice that he is not *‘ suggesting this steamer

“as a model or example for commercial work; it is intended solely,

and is a necessity, to enable our officers fo make the researches
upon which the future Indian deep-sea fishery may be founded.”
These papers were recorded in 1916 without any vessel being pur-
chased. In 1919, after the termination of the War, this question
was revived by the appointment of a Committee * to consider the
question of constructing a steam trawler for the Fisheries Depart-
ment.”” The Committee recommended its purchase and added, as
the main grounds for its recommendations, the necessity for an
accurate survey of the sea bottom round the coast, with a view to



212

ascertain “‘ the quantity aud trade value of the fishes found and
fishuble and the character of the ground . . . and for
general fishery investigations.”” IKven this did not materialise, as
the Government considered the estimated cost, viz., £109,000
prohibitive. This was in 1922, and the subsequent course of
events culminated in the purchase and present work of the trawler
Lady Goschen—achievements for which the present Director of
Fisheries is mainly responsible.

But, even in her cuse, 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.

YFrom the foregoing fucts the justice of the criticism that the
Department of IFisheries 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 that the Committee
feel they should urge before Government, it is that this defect be
rectified as quickly as means permit.

Captain Cribb, the master of the trawler is a North Sea fisher-
man, who, besides being one of the first organisers of trawling in
Japan, has also had considerable experience of the waters round
India and Ceylon. In his evidence, Captain Cribb contrasted with
force the knowledge that was available to fishermen 1n 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 Seu, would
be a thoroughly practicable proposition. Taking the coust line to
be worked in this Presidency at aboul 1,700 miles in length, he
considers that it would Dbe possible for him to average about 80
miles each year. This, of course, really means that he will study
successive sections of the coast in successive months of the year,
and by repeating the process, altering the month 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 coust from Ganjam to Canara,
and, in view of the great delay that has already occurred in
initiating these researches—a delay of over 20 years—the Com-
mittee are of opinion that the work may, with advantage, be taken
up by two trawlers. Further, if intensive study of one half of
the coast is completed many vears 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 return only from the 21st year, is not materially
cheaper, if at all, than the investment of double the amount of
capital each year for ten years, and yielding a full return from

4
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the [lth year. For these reasons, the Committee would recom-
mend 1o the eurnest consideration of Government the purchase in
due course of a second trawler for this work.

Reference has already been made to Close's Fishing Churt of
the North Sea. A study of this map has been of great assistance
to the Committee, and, in consequence, we have thought it essen-
tial to append * to this report a photographic reproduction of sections
of it.  This map gives a variety of detailed information directly
useful to fishermen. 1In fact it is so complete that it 1s difficuli to
imagine how any useful addition could be made to it.

The depths are given, correct to a fathom, throughout. The
tijes of the tide at various points on it, with tide-times at Dover
as w standard are also noted.  Detailed intormation of the hottom,
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 1s furnished
tlo .thesg 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 vear. 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. Not only so, the situation and potentialities
of the grounds offering the best prospects at any particular time
being known, it is easy enough to determine how far the boals
and equipment now in use by owr fishermen are suitable for the task
in any particular arvea at a specified tinme.

Captain Cribb who is not merely familiar with the chavt, but
also with the actual labours which formed its basis, has informed
us that sueh a chart could, without great difficulty, e compiled
for our coast as well. This would involve working with a trawler
over the same ground at various times of the vear, over adjoining
grounds in successive seasons, and o comparative checking of
results achieved in one year by occasional observations in follow-
ing years, etc. This work has been begun, though under grave
handicaps, and the foundations of charting the sea have already
been laid. But, as has been observed above, full work could not
be done for lack of equipment. It is needless to add that the
value of the fish caught during such research vovages is of minor
importance, for the main purpose is to gain a knowledge of fishing
conditions.

e -

* Not printed. »
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Side by side with these labours, the department has been
experimenting wilh nets and gear, not only nets and gear suitable
for trawling, but also those suitable for use by smaller boats and
catamarans. The Committee are 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 Kungland on leave, to grant him a fairly wide commis-
sion to study nets, tackle and boats there in the Jight of his
knowledge of our fishermen’s needs.

Coming more specifically to the suitability of the Lady Goschen
for the work outlined, the Comnitlee, which were fortunate enough
to include among their members a retired Superintending Engineer
of the Department of Public Works, after a careful inspection of
the trawler and hearing Captain Cribl, are of opinion that the
alterations already sauctioned arve indispensable.  They under-
stand, however, that some difference of opinion exists between the
150 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 (:onsidemti(fns 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} ILD.
its present maximum need, for the purposes of the refrigerator,
and to construct the chambers and install a refrigerating plant in
secordance with this available power. Mhis, besides being materi-
ally cheaper, obviates the loading of the vessel with still a.uw(h('r
anit and a refrigerator rather in  excess, according 1o

I)()“'el'
of the purely research needs of the vessel.

Captain Cribh,

With this addition und the alterations already sanctioned, it
should for the first time De possible to commence serious and
intensive research work. Captain Cribb’s present staff however
appears to us to be somewhat inadequate. Besides the ()upi‘uin
the vessel has u tindal in the person of an intelligent Indian Sailor
born of sea-faring parents at Jaffna cand with a very limited
general education, which does not even ext.end to a k'nlowledge (.)f
colloquial English. He is no doubt technically qualified, but 1t
need hardly be mentioned, that he cannot possibly be e.xpec'fed to
take charge of the vessel in an emergency. His first (1.1'1\‘9'[‘ .((Jhlef
Engineer) is a Muhammadan who has learnt his ]:usmgss in tl{e
vessel, having started as a mere seaman. Tnder (upi:'nn (,nb!» 5
kindly interest and coaching, he has gained his technical certifi-
cates. The rest of the staff ave men of inferior capacities and
status.

If, therefore, the vessel is to be worked to its best usefulness,
we consider that Captain Cribb should have the assistance of a

~

v
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qualified and experienced mate—an officer capable of taking charg
of the vessel by himself in the absence of (‘aptaiﬁ (fribﬁ ’1'1‘1'1;3"3‘
is a modest recommendation, as will be seen from the fzu:ts 111‘:2
the trawl‘e? of the Bombay Government was staffed by a (':l“pf‘(‘li]‘l
mate, engineer and boatswain—all Luropeans, and that even in’
the recommendations of the Committee of 1919 a Kuaropean mafe
was regarded as indispensable. As matters stand at preéent 1‘116
apacity of the.tra‘wler to do continucus work is lilnited)b\t 1]1«;
al)nlll,)"of_ Captain Cribb to remain on duty continuously and Thow-
ever wﬂllng'he‘ may be, human powers have their limits, in his
case these limits are further narrowed by his Deing mno 10110'9;'
young, and by reason of his being obliged to work i a (mpi?:il
J((‘.hmut‘e. As a trawler has to be out at sea for several days at a
t}::;@; .tl(l)l.(l"pl.llt' ]‘l?fn ]')Ort (.)nl'y for ﬂl?‘ purpose ‘nf reducing observi-

o a chart, we think her efficiency for work would be
materially enhanced by the provision of a qualified F‘urow‘m/
mate for the vessel. Captain Cribh’s presence in ]Cnn*l‘m({ :»n
leave from June to December this year may be uti]is'e(’f 'fm’ the
purpose of selecting a suitable officer for this post. | ’

The Committee have learnt with consider SUTprs
Captain ('ribb that a marked (1i1“f;1‘:1]11(»9( ?;"'}(‘}:L-’i‘:’]e o Bert
‘ hat a ) atment hy Port and
(/l.lstmns authorities ix shown to the Lady Goschen as compared
"‘:lth the Lady Nicholson. The latter enjdys the full privileges of
(mvgrnment vessels, heing neither obliged to take (‘19;11‘:\1;?@3‘ in
leaving ports nor to observe any formalities in enterine Indian
P()l‘ts. On the other hand, the Lady Goschen is obliged fo take
formal clearances from port to port in India. The ('Oll;ff‘\‘\' ﬂh()‘\\"nl
even 1o the fishery vessels of Toreign Governments "i'n\ﬂ)mx
1‘11;1tters——f01' instance, the Nawtilus ofhthe Cevlon Grovel‘nmenf;i
s not ej.(tended to the Lady Goschen. This is not merely a matter
m‘Y prestige, but it causes very material inconvenience ."m:] d;h’\'
t\.\e ulidersttimdr ﬂ]mt this differential treatment originated nf(";
1me when the ZLady Gosechen was engae 3 : t work
bul we can see no ’1'-9:1.«»11 \\'h:\‘(;\s’e:"\:’r}ll:'m}lg:] :::1¥\ff1t]atlgp0]f e

' _ ) ¥ ; atment should be
]mr].)etu:lt'w], when it has been definitely laid down that her main
}msnms:s s research, We emphasise that this is a matter (lmm‘v‘inw
immediate attent®™n and recommend to Government that no‘wwn':
steps may be taken to ensure for the vessel the full pl'i\'i]ogosl ‘:;n;l

rights of a steamship belonging to a Provineial Government and

engaged on seientific research,

Trr YFisnerirs Boars.

The full history of the purchase of these vessels, and the work
they have done hitherto, is contained in the (']\:1])}01' relating 1(:
them .(Cha])h-r I, Section TI). The Committee have come tnh’rho
following conclusions with regard to them:—

f,ml::/ Nicholvon —The cost of maintaining this vessel for the
vear ending Jist August 1928, was Ry, 6.272:15-9. The Wefual
: aciua

e

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 departinent.

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 as
a floating storehouse and office for trawler Lady Goschen. For
this purpose, a crew of only two watchmen would be required.
During pearl-fishery season, if required, she can be used as a depdt
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
hoat for the students. No crew would be necessary in that ecase,
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
(raig Kid Type, which, according to Captain Cribb, costs about
£65. She should then be stationed at the .Krusadal B:olog*lreal
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 fisherjes
e in Tinnevelly and Tanjore at the same time. The erew

take plac an : .
uced to a minimum in each case during the off season,

ghould be red

SECTION TL.—INLAND PISCICULTURE.

This aspert of the department’s activities received emphasis
from 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 heing
copied from Japan, and these relate exclusively i inland fisheries.
“ Japan 7’ he stated ° suggests certain cheap and immediately
possible methods, open to the poorest man who owns a patch of
water, to every village which has a tank or ponds, to the owners of
many thousands of acres of paddy-fields and to the controllers of
thcusands of acres of fresh water reservoirs and canals.”” The
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 hetween India and Japan was renlized and
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studied and work was confined to such avenues as promised a scope
for development on Japanese lines, but with full allowance for
such differences as existed.

In the result the department has now six farms to serve as
modest research centres, and for fish-breeding. In certain districts, -
notably in Chingleput and Nellore, Government tanks have heen
taken under the control of the department. These tanks do not,
as a rule, hold water throughout the year, but, nevertheless, they
are stocked annually with young fry. The fishery rights in them
are leased, and the progressive increase in their rentals is a
concrete proof of the success of the department’s efforts.

Where the waters are perennial, as at Mopad, the stocking is
done with a view to more distant ends, and it is hoped that, with
a suitable form of lease ultimately, the rate of fishing can be
controlled by the department and not entirely left to the discretion
of the lessee. Tt will thus be possible to increase gradually the
food fish supply from such waters to their natural maximum, so
that they may provide fish uniformly throughout the year instead
of fishing being confined to the periods when their waters run low.
\The difficulties of attaining completely to this ideal are obvious,
but, on the evidence of the Director of Fisheries and considering
the history of such efforts in Japan as well as the results we have
ourselves seen at Mopad, it does not appear to us to he beyond the
possibilities of realisation to a substantial degree.

As the fishery rights in such waters have to a great extent been
assigned to local bodies, the transfer of their control to the
Fisheries Department involves the payment of annual compensation
to such local bodies, the amount being fixed on the average of
the rentals realized by such bodies for five years previously. The
Committee have noted with satisfaction that the rentals now realised
by the Fisheries Department are substantially in excess of the
compensation they have to pay. The figures for the past ten
years are as below :—

Fishery rentals from rivers and tanks and channels and com.

pensation payable.

Tanks
Rivers: Tanks in [Tanks ir| and

) Years. Canvery, Cm;q.p»n- Chingleput| Nellore {Channels| Total, C:;figzn'
o Coleroon. | 397+ | "Digtriet, |District | in other :

distriets.

RS, RS, RS, {rs. RS, RS, RS,

1918-19 .. e 68,324 | 314,898 12,669 336 65,044 | 17,080 | 10,049
1919-20 ., .. 57,946 | 34 898 12,022 251 5,738 { 18,011 | 10,049
1920-21 .. .. 62,222 | 40,906 14,709 13,463 | 28,262 | 21 038
1921-22 .. .| 61,463 | 40,906 19148 6,732 | 26,880 | 21,056
1929-23 .. .. 81,651 | 40,906 16,103 13,963 | 36,287 | 21.036
1923-2¢4 ., e 83,646 | 40,906 3.226 7,016 | 16,538 | 26,772 | 21,359
1924-26 .. ..| 81,225 | 40,908 2,203 | 10,194 | 133420 | 25.817 | 21359
1925-26 .., .. 74,681 | 40,906 8,779 | 16,461 8,207 | 383,447 | 21,369
19268-27 .. . 76,216 | 40,906 7,643 | 10,828 8,077 | 26,448 | 21,369
1927-28 ., . 73,819 | 40,908 8,666 [ 9,313 [ 8,247 | 26,126 | 21359
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This sphere of work appears to us to offer great scope for deve-
lopment. There are tanks scattered throughout the Presidency
capable of responding to such treatment, though only a small
fraction of all existing tanks is, in the opinion of the Director of
Fisheries, suitable. He estimates—and we see no reason to doubt
the accuracy of his estimate—that if a full selection of such suitable
tanks throughout the Presidency were made, the annual compen-
sation to be paid for them would not exceed Rs. 2 lakhs at the
present rates. It is of course likely that, as the fishing potentialities
of these waters are progressively enhanced and rentals increase,
the Local Bodies may, with some justice, claim corresponding
increase in the compensation paid to them. The Committee are of
opinion that, where such increased compensation appears due, the
increase should be determined, after deducting from the average
gross 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 halance after deduct-
ing such charges may be offered as compensation to the Jocal
Board entitled to it. 4

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 Phat when the time
comes for Marine fisheries to reap the full fruits of the maritime
researches now being conducted, they WO'll'ld 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 compensationgjy

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 extemsion 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 Japan, as
well as the further fact of the pioneer work involved in fostering
v wide market with which the increasing supply from marine
fisheries can in due time establish immediate and profitable contact,
:he soundness of this proposal, they believe, stands fully vindicated.

In concluding this portion of their report, the Committee deem
(t necessary to refer to a matter of relatively minor importance.
I'hey 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
rrigation should prevail and, where necessary, these should be
luly protected by suitable provisions in the lease deeds granting
fishery rights. '

SECTION III.—PEARL AND CHANK FISHERIES.

The Committee are mnot in a position to make any definite
recommendation with regard to imprqvements 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 in
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.

The evidence on record including the statements of officers-of
the department, conclusively proves that this side of the depart-
ment’s activities has been almost entirely neglected. No doubt, in
Marine biology, Mr. Hornell made sporadic efforts in the limited
leisure which other departmental duties left him. Mr. Whitehouse
was appointed Marine Biologist, with a view to develop Marine
Fishery research, but, unfortunately, he was obliged to sever hig
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connection with the department before he had accomplished any-
thing in this direction. Since that time, no officer has been
appointed specially for research, und 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. 1t is evident
to ihe Committee that research is urgently needed in every branch
of the department’s work before uny 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 iwo-
fold nature—(1) relating to observations on which the preparation
of a fishermang chart could be based; (2) relating to the correlated
biological observations.

The former to which ample reterence 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 (see 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. MHis
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 buses 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 stafion 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 Fisheries 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 to
undertake himself. He will clearly have to be a man of outstand-
ing qualifications and suflicient experience, able io train his
assistants by initiating and guiding their research.

The work of the above officers will embrace all Marine branches
of the activities of the department. In connection with the pearl
fisheries, the crucial problem of their irregular periodicity, as well
as minor problems are still unsolved. 1ln chank fisheries we are
still ignorant of the life-history and bathy-metric distribution of
the molluse. 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 Iisheries 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 1in 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 at these
centres are incupable, without constant expert supervision, of con-
ducting the experiments which alone can give the requisite know-
ledge for utilizing these farms to the best advantage.

We therefore recommend the establishment of a fully equipped
fresh water biological station and fish farm in or near the Head-
quarters of the Department in Madras. In making this proposal,
we would point out that, for 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
xnowledge of these problems, it is likely that speciul studies will
have to be made in special localities, probably those of the existing
farms which should be continued as at present.

It has been brought to the notice of the Committee by one of
its members thut the southernmost districts of Tinnevelly, Madura
and Ramnad which clearly offer great scope for stocking inland
waters have not yet received any attention. We recognize the
justice of this contention and therefore recommend the establish-
ment of a second freshwater biological station and fish farm in or
near Madura in the course of the next two years, as the fish fauna
and conditions of this area differ widely from those of Madras.
The next step in this direction will no doubt be the establishment
of a similar centre in the Northern Circars.

To assist the Fisheries Biologist in this branch of his work he
will need an assistant biologist in Madras and at each of the other
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two stations when they are established. The 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
tor which no commensurate financial return will ever be reaped by
the department itself. But considering the public benefits that
bave aiready accrued from industries imtiate.d by t.he department,
such as the oil and guano industries, even in their presept_rg!w
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 thfm warrants
the expenditure. On the chemical side, the work most immediately
required relates to the refinement of fish oil, the improvement of 1':he
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 resear({h 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.

Ttesearch 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 middlemwen, 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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» TaE CHaLIYAM CANNERY.

The Committee were fortunate in having ample opportunities
of investigating this industrial institution in great detail, and of
seeing it at work. They are of opinion that it should be continued
and improved. Among other things, they would recommend the
grant of greater freedom to the Director for the purchase of stores,
such as suitable tinsheets, etc. The above is however subject to
the proviso that any offer of a satisfactory nature from any private
agency for the lease of the factory. is worth considering, provided
the lessee will agree to such conditions as will ensure proper
departmental research being done there at the same time. These
researches, as we have remarked elsewhere, should be pushed to the
point of commercialization, for which, we believe, the work in
conjunction with a lessee, affords the necessary opportunity, and
then, if results are achieved which hold forth promise of success in
competition with foreign canned fish of a similar nature, such may
be handed over wholly to a private agency. In connection with
this step, should the nascent state of the industry and its attendant
pioneer difficulties warrant it, the Government may even give a
gradually decreasing bounty, disappearing when the industry has
found its feet and is able to look after itself.

MARINE AQUARIA.

In the preceding paragraphs, we have attempted to show the
importance of Dhiological stations to a Department of IMisheries.
*“ 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 physiola-
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 empirieal basis.
The utilization of machinery in fishing operations, the great
improvements in transportation and marketing, and the increasing
demand for the products of the sea for food have made imperative
a scientific basis for aquiculture if the harvests of the sea are to
be fully reaped and.its resources maintained unimpaired for the
future. . . The biclogical station of the future is thus coming
to be a marine or fresh-water observatory with a broader basis and
wider scope of action.”” * '

An Aquarium marks the fuller development of such a station.
Though the Madras Marine Aquarium was opened in 1909 without
any necessary connection with fisheries, but as an adjunct of the

* Biological Stations of Europe hy C. A. Kofoid, 1910, pages 1 and 2.



224

Museum, it has s '
ment of Fisherie;nceTlhglghlff)me unqer the control of the Depart-
justified itself, fo, © change of management has more than
. department 1y , ‘or measures were at once taken by the latter
remodel pou] ncrease the number and variety of the exhibits, to
useful in reqe ﬂq;:arm and generally to make the institution more
general l}i.earc : and, at the same time, more attractive to the
ro 1 public. The number of visitors who passed the turnstyle
se in that first year from 99,957 to no less than 163,517 !

The gate-collections for the ten years hefore and after the

Aqlh‘ll'l.lllll calne
amnt Ull(]el' ‘rhe ('()llt]'()l ()f th 'g '
. ’ e Fls h(‘l'] S epartne
gl‘,en l 1 W e D pl’l‘fm "t are

Gate CoLLECTIONS.

Under the control of the Museum.

»s.

21-10-1909 to 81-3-1910 .. .. .. 3330
1910-11 ... ... .. T poog
191112 ... .. . . 4654
1912-13 .. ..U ge

19183-14 ... ... .. .. .. 41180
1914-15 ... 8,309
19156-16 e 3,769
1816-17 ... ... e e 3195
1917-18 ... 3281
1918-—19 ‘e e e - 3‘005

Under the control of the Fisheries Department.

1919-20 yr
1920-21 3 g
192129 §,77~
192293 S 4
1923_24 : 239
192425 7,489
1925_26 8,532
1926_27 8.680
192728 . 8813
1—7—1928 to 31—5_1929 6.952

Th & v . .
e figures given above deserve a little notice. The averaee

::}(;fllg)t:hior the first ter} years amount to about Rs. 4,000 a. year
Fishorin Daverage receipts since the Aquarium came under the
rememb‘ defﬁtrtment 18 nearly R.'S' 8,500 a year. And when it js
G n:ars tat the Madras Marlng A(_{uarium was originally built
lar e cost of Rs. 1?’604’ 1t will be realised how relatively

ge are the henefits, material and educative, which it vields. \

OrngeOfC&mmlttee haYe perused with considerable interest the
: overnment in whirh they have emphasised “‘the neces-
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sity of enlarging the scope of the Marine Aquarium in Madras
and of providing additional facilities for 1esearch work in Marine
Biology and allied subjects, to meet the growing needs of the
Department of Fisheries,” and had given practical effect to this
view to the extent of sanctioning the construction of a new com-
bined Marine Aquarium and Biological station at an estimated
cost of Rs. 2 lakhs, with a recwring expenditure of Rs. 12,300
per annum.  The present (‘ommittee, thongh 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, he enlarged, do not recommend that this
should le done on anything like as large a scale as was contem-
plated in 1913, and deferred by reason of the outbreak of the
Great War. They would, on the other hand, vecommend the
development, in due graduation with the scheme outlined for the
growlh 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
Theaper in that it will he more modest, will enable full research
7 be carried on at a variety of centres, affording adequate differ-
®nces of flora and fauna, tidal peculiarities and climatic conditions.
And on the basis of the admirable work hitherto done by the
Madras Aquarium in this direction, we may also emphasise the
advantages of having several centres distributed throughout the
Presidency for the dissemination of popular instruction and stimu-
lation of intevest 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
arve 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, Tt is also esti-
mated that an income of about Rs. 9,000 may reasonably be
expected from visitors in a year.

Vizagapatam and Calicut are centres for consideration in this
connection in the still further future, and the Committee do not
wish to say anything more specific about them beyond remarking
that the site proposed for an Aquarium at Vizagapatam seems most
suitable, and that, if possible, it should be reserved for that

purpose.
29
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RESEARCH anp ADMINISTRATION.

It will hav 4
section 1]1;11::2;23}:3811‘8?(;1% 111‘9“1 the opening paragraphs.of t'his
officors. vl o ; las hitherto been done only by administrative
satisf-l(ftm- t ‘el duties ulwa'ys pressing upon them. As the only
px-opo;e(i }th means of changing this state of aftairs, we have
enume;—-ned e (;\ppomtment. of special research officers already
Dil‘ecf();s ,'~11 n .the ud}mmstrntive side, the present Assistant
oy éx;- \\tl ﬂcontm’ue wnh.such additions as may become mneces-
]‘ese;il'(ﬂlil e(?)}f)h fe Assistant Dlre.(:tor of Fisheriey (Marine) who is a
(,‘;,pt;“'/“ (I-:l;}]— :l'll(] whose demg.nation had better be changed to
fptain ( u‘(.\ foschen) to u}'m(l confusion. The pay proposed
Nie research officers and Assistant Directors will he as follows: —
Per mensem,
Fisheries Biologist 75 o,
P:ishe?ies Chemist 758—-28:}’288
Uaptain (Lady Goschen).”  750—50—1 000
Fisheries Engineer v B00—25— "g30
]Adat-e(hady' Goschen). ... 500—50— 6;;)0
A::;::z:nt gl'()‘loglsts - 300--25— 650 efficiency bar at Rs. 450
oot Divectors ... 25025 500—50—750 do. - 500
H

Porsonal Assistant 5

e 250—25— :
Research Assistants 150—%8—- ggg go. 1
Inspeotors e 150—10— 950 P, 7 ;38'

SECTION V.—SOCIO-ECONOMIC ACTTVITIES
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significant, the education they impart is not general, but purely
vocational.  Labour schools may appear at first sight to offer a
better example, but here again, the Labour Department exists to
improve the general condition of the depressed classes comwitted
to their care. They are not an expert department, in the strict
sense. Hence the care of EKlementary education of these classes
would seem to be as much within their province, as the provision
of any special vocational schools would be outside their scope.

The Fisheries Department, on the other hand, does not exist to
improve the general condition of fishermen as & class so much as
to improve their strictly professional methods, in so far as they ply
their caste-profession. 1t may be true that the people of fisher
villages generally being on the periphery of Local Board jurisdic.
tion, badly served with communications and practically without
votes, are not likely to be looked after by such bodies, even if
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
VFisheries Department can establish through such schools a much
more intimate contact with the life of a fisher village, und that,

as a resull, the present supreme indifference to improvements in

professional methods, can, to a great extent, be overcome, Further,
it hus been argued by witnesses that the Elementary education
imparted in such schools has, and should continue to have, a
professional bias, und, 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 lakes place, are
not likely to deal fairly by them in the future. We have also the
conviction that the efforts of the depurtment in this direction
have borne admirable fruit in the past. At the same time, we are
aware that vicarious adaptation of means to immediate ends is not
always wise. As has already bee_n .imhcated, 'lf the Iisheries
department 1s to take over all existing schools it would at once
inerease its work in this direction five-fold and the enormous possi-

#hilities of expansion of rfxsponsibility under this head alone cannot
be viewed with equanimity.

It must be conceded that this work i1s not legitimately' in t'he
natural line of development of the 'department. The ghlef alm
of these schools is elementary edu’cutwn, and such vocational bias
as is introduced, is but a sul)m-dngate element.,. We know of no

ocational education which stops with the child, as it
do in this case; and to class such schools as voca-
would, we feel, be rather

gystem of v

nust necessarily
tional in any seuse of the term,

unwarranted.
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The Committee have given this matter their most carnest con-
sideration.  We feel that a distinct case has heen made out for
deleguting 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 agencv which now exists; to discharge that duty. We
further consider that the element of vocational bias which now
exists in the curriculum of the few elementary schools under the
management of the Fisheries Department may be retained with
distinct advantage. But in view of the general principle involved
as to how far a purely expert department should divert its attention
to matters only incidental to its main purposes, we have come to
the conclusion that an attempt should be made to improve upon
the present system. In view of these findings, and as the only
solution which appears possible under the circumstances, we would
recommend that the responsibility for elementary educalion in
fisher-villages may, as an experimental measure, including the 110
schools on the Kast Coast already mentioned be transferred to the
Labour Department, which is now discharging that duty with
regard to other communities suffering under exactly similar dis-
abilities. The curriculum may still be determined in consultation
with the Department of Fisheries which may also share xome of the
responsibilities 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 be
retained in the Department of Lisheries, and when the time comes
for the starting of purely vocational fishery schools for adults, 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 Japunese models referred to in para-
graph 24 of Sir Frederick Nicholson's repott. 1t has been pointed
out to us by several witnesses, including un officer of the Kduca-
tion Department, that, unless the Fisheries Training Institute can
train a larger number of teachers than it is called upon, at preseut,
to do, it can neither 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 lo close the
institution. As at present organized, the TFisheries Training
Institute imparts a full three years’ course of training {0 Malayali
pupils and a one year’s supplementary course in fishery technique
to Kanarese pupils, who have already undergone the ordinary iwo
years’ course of teacher’s training. It has been suggested to us
that the training at the Fisheries Training Institute may advan-
tageously he limited to a single vear’s course in fishery technique
to Malayali and Kanarese students alike. Those with the most
intimate 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 ure to be iuspired to press forward socio-economic work
generally so as to fill the ‘‘ role of the schoolmaster and parish
priest in Furopean and Irish villages; a man of influence not so
much by his position as a (Government servant, as by his attain-
ments and knowledge; he would assist, probably as secretary, the
existing or form the new co-operative society, would lecture in the
hall, and incessantly, by conversation and argument, inculcate the
new ideas; he would be the sanitary critic and adviser, and, it is
hoped, take the place as guide and true friend which the toddy
shop-keeper or the interested capitalist too often fills evilly at
present. As agent of the department he would be the channel of
communication, and would, in the first place, make the inquiries
which any requests for Government takavi or pecuniary aid might
requive. 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 emploved
during many, if not most ordinary school hours; the hours would
be unusual, and elastic according to the character of each day’s
fishing. IIis 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 arve
useful to fisherfolk.”

 Utopian or exaggerated? Not at all; difficult, but in no way
impossible if the matier be tackled systematically, with knowledge;
without haste but also without rest. The men would not be isolated
units—and here is the supreme suitability of this department as
the organizers—but closely in touch with us, through specially
selected sub-assistants, through frequent personal visits, and
through correspondence; the teachers while personally influential,
would be the channels of communication from and to the depart-
ment; beginning as we should in only a few villages at the outset,
they could be thoroughly supervised and made successful object
lessons for other villages; indeed, it is mainly the first start, the
selection and training of {he first men that will be difficult and for
that we are prepared.”” (Sir Frederick Nicholson’s letter, dated
i4ih  December 1917} We agree with him. Mo enlavge the
Tisheries Training Institute at Calicut, by giving a full thiey
years' course to all pupils alike, is unfortunately impracticable, as
it is essential that their practical training in the art of teaching
should be conducted with children speaking the teacher’s own
vernacular. We therefore consider that, as soon as sufficient schools
are called for to make it practicable, additional F.T.Ts. should
be established in each of the four main coastal language areas. As
a transitional measure, we recommend that the Malavali students
continue to be trained as at present so as to provide a nucleus of
pupils with stable interests in the wider aspects of their vocation,
that pupils from other language areas who are of the S.S.L.C.
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standard be given one year's training, as in the case of the
Kanarese pupils at present and that this training be, for this
reason, given in English. It will be seen from the tabulated
programme of development that we recommend the provision of a
similar institution on the Kast Coast in 1932_33. The staff to man
this institution should naturally be trained sufficiently in advance
and this will need immnediate attention.

The proposed temporary expansion of the I.T.I., Calicut, by
the addition of students from the Kast Coast should be sufficient to
raise the strength to a level of economic and practical efliciency for
the three years before it is proposed to open the new IF.T.1. in

Madras.

By that time we feel that sufficient Maluyalam 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 Goverw
ment without qualification the rate of progress outlined was not
adhered to and it is on this account that the strength of the T.T.1.
is underisably low. This neglect, the Committee feel, should be
" vemedied without undue delay. :

T£ the above proposals are accepted the F.T.1. will need add:
tional class-rooms as well as hostel und museum accommodation
and playground already urgently needed. This conclusion was
forced upon us in our inspection of the institute. We rec.mume.ml
that, to provide space for these and for the reseurch station with
which the 1.T.I. should work in the closest possible association,
the ground between the latter and the roud 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
vet on this site and, although the extensions will cost more than
it would cost to remove the F.T.I. to West Hill, the latter alter-
native is impossible as no fisher-children would be available at

West Hill for the model school.

B.—Co0-0PERATION.,

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 hitllgl't(), H_n-ough 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 caste
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officials of the Co-operative Department cannot very well be
expected 1o visit such villages and wait indefinitely, often till
nightfall, for the return of fishermen from the sea, to transact
necessary business. Mven, atter 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 difficult
than with other classes of persons whose incomes are more certain.
Even in those rare cases on the East Coast in which Credit Societies
did take root, the fishermen often had to pay penal interest by
reason of their being unaware of the due date of payment and in
consequence they themselves asked for the Societies to be wound
up. A contrast to this is to be found in two non-credit Societies
tormed 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 1is also
eadorsed hy the Co-operative department [see paragraph 33 (6),
vage 52 of the Report of the Committee on (‘o-operation in
Madras, 1927-28]. We would therefore support the recommenda-
tion contained in the paragraph above cited, but would add the
qualification that all co-operative work among fishermen on either
coast should be done by the Fisheries Department. Thix would
necessitate some system comparable with that already in vogue
in the Labour department hy which Co-operative Inspectors work
under the latter department, the Co-operative department being
saddled with the responsibility of supplying and adequate number
of trained nien 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,
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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 efticacious.”” 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 22nd 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 analvses
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 above 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 Fisheries to the Government of India, under date 25th June
1873, on what he considered to be the actual and probable effect
on the Indian fish-curing industry of an increase of the duty on
galt. 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. .

¢ Tn 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 rn?l, I at once “""'“} to the
'lraflic Manager, who sent me the following 1eply:  During the
last 12 months the weight of salt-fish received at stutions on the
Company’s line from the Western ('oast was 288 tons, During the
same peiﬂiod the quantity forwarded from the Fastern Coast, Nega-
patam Station, was 16} tons. Thus the increase of fish was due
to . . . importation from the West Coast, where salt earth is

collected duty-free and employed for curing fish.

s 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. T have heen favoured with
return from Téllicherry, which gives the following:—

CWT.

Tixport of salt-fish for five years ending 1857-58 ... 18,621
Do. do. 1862-63 ... 60,004

Do. do. 187273 ... 2,92,311

Note.—The duty was raised in other districts by 2 annas in
1861-62,”’ ' :

-
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asc wuuid proceeds to compare the conditions in Travancore, and
inds thal 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. 5ld. show that either country will be
mporters of fish cured with ‘‘duty-free salt.”” He then appends
v few observations on the general conditions of the fishermen on
war coast, which are of some interest.

“ The same state is observable amongst those people all along
e coast of the Bay of Bengal to (ape Comorin, except where there
we large towns or communities that will purchase the capturer’s fish
vhilst fresh. Up the Malabar Coast, so long as one continues in
he Madras Presidency, fishermen are well off, although the salt-
ax is identical with that obtaining elsewhere. The canse, however,
s easy of explanation; irrespective of fish-oil, they may collect
alt-earth free of tax for the purpose of fish-curing. Immediately
me steps over into Bombay Presidency, this miserable state of the
ishermen again comes into sight; no salt-earth may be collected;
he salt-tax has destroyed their trade, except at the large towns.
3ut in Sind, without a salt-tax but one on the fishing, he is doing
. thriving business.”

On this letter, the Government of Indin made a reference to
he Government of Madras, asking them whether they were
lesirous of trying the experiment of a Government salting en-
losure, where salt would be supplied at only a little above cost
irce, etc.

The Madras Government referred the question to several
Jollectors of Sea Coast districts, as also the Sanitary Commissioner.
\s a result the Board of Revenue reported as follows:—

“ The Sanitary Commissioner is strongly of opinion that the
ise of semi-putrid fish is a frequent cause of sickness, and that the
mount of salt employed in the process of fish-curing in vogue.
woth on the Eastern and Western Coasts, is insufficient to preserve
he animal matter from decay. He further states that salt-fish as
n article of diet is undoubtedly wholesome, and that any measure
vhich can be devised for the improvement of the supply cannot
wt have a beneficial effect on the public health.

The Collectors were however not very sanguine of success, the
hief reasons for it being—

A.—The improbability of inducing the fishermen, who now
ay nothing for the salt-earth and salt-water with which they cure
heir fish, to pay even the lowest rate at which it may be possihle
o 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 a/l 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 Goveriment
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 Kast 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 collec-
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

was then Commissioner of Salt, said as follows:—

““ No rules for the duty-free collection of salt-earth, likely
to be satisfactory to the fishermen, while affording sufficient pro-
tection to the revenue, have as yet occurred to me. Even if such
rules could be devised, which I very much doubt, I consider that
the expediency of enacting them would at least be questionable.
Fish 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 thiuk 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 revenue, since there i1s mo 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 1 admit is
a hard one, will have no further cause for complaint Ot

.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.

From the foregoing it is perfectly clear that the establish-
ment of fish-curing yards was solely in the interests of the public,
namely : —

(@} To provide them with more wholesome dry and salt fish
as an article of diet ;

() Subsequently also to save Government the trouble,
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 better article,” manufactured under the more sanitary
and scientific conditions of the yard, would be appreciated by the
public at large, and in consequence command a better market at
the expense of the fish cured in the primitive way, but this antici-
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 hlso been represented to us
that even now some markets do actually prefer the so-called
“ gtinking and unwholesome article ” as a food to the more
modest virtues of flavour in the products of the curing yards.
Tor similar reasons of taste do, perhaps, Gorgonzola cheese and
the Doorian command very selective markets ! ‘Whatever this may
be, by the year 1892, when there were no less than 108 curing
vards in the Presidency, these initial ideas which underlay the
;rery founding of curing yards, appear to have been forgotten,



and a new policy begins to be enunciated. In Resolution No. 160,
dated 17th March 1892, the Board in advising Government on
the question of opening a new yard, says as follows:—

“The Board 1s unwilling to address Government in the
matter because, on reconsideration, it is of opinion that the crec
tion of a fish-curing yard is not « 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 basis, i
can be well left to take carve of itself. The Board 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 aund the
necessary buildings, upon which Government would provide “an
establishment, and would sell the salt at a reduced rate.”

The (tovernment approved of the policy suggesied by the Board.
The Committee wish to invite attention to some aspects 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, hut the view appears,
by necessary implication, to be that, though there ix 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 iy scarcely necessary to
add that there is nothing to warrant this view, and if the crucial
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 & 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 al the very duwn of civilisation,
fishing and the primitive industries allied to it, could not possibly
have been new in historic times. [{ is certain, at any rale, that
the sult-fish industry was never in its infancy in British or even
Mubhammadan 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 probubly co-eval with agriculture,
weaving and other ancient industries of India. And if t.he
reference be to the age of the restraints that had, in social
interests, been put on it in the 20 years immediutely 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 munifestly at variance
with the ideals that have so far, from the very earliest times,
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inspired the British Government in India. We mnote, however,
that these sacrifices do find explicit recognition in the orders issued
on this letter, for it is provided there that the salt should be sold
to these men at a reduced rate. But this element appears to have
been regarded as u 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 generosity did not result in any loss to Govern-
ment beyond the duty on salt.

In 1906, at the instance of Sir Frederick Nicholson, the issue
price of salt to yards in Malabar was reduced from one rupee to
ten annas, leaving the rate in South Kanara at six annas eig:ht
pies. Another concession granted to the industry at the time was,
that Government agreed to construct, in the first instance, the
buildings required and to carry out improvements to the buildings,
if the curers agreed to the recovery of such advances by means
of a small cess added to the issue price of salt in that yard. In
1917, the rate in South Kanara was also raised to ten annas, as
it wag found that the industry could bear normal treatment in
that district too.

A financial statement showing the results of the working of the
yards since 1896 is appended (Appendix V), as also thice graph-
ical records of these figures. In the first, which deals with the
yeurs 1896 to 1907, the profits are seen to increase progressively
and then decline steadily to the year 1908. ¥rom 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 vears, 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 t, ihe fish-
curve, and therefore to indicate the variations in the quantity of
fish cured in these vears. 1t is fairly clear from these that the
loss is not due to any variation in the quantity of fish cured, but
to causes eutirely outside it. As a matier of fact, we know it is
due to increased cost of transporting the salt, chiefly to yards on
the West (oast and the increase in the cost of establishment.
Whatever it may be, the loss is a faet, and from the material
before us we are not able 1o sce any means of reducing this cost,
except perhaps in the item of transport, of which, however, we
propose to make separate mention later.

The Committee, further, do not see any grounds for differing
from what they understand to be the view of the Finance Depart-
ment, that not only the cost of the actual staff employed on the
yards, but also some proportionate cost of the superior supervising
staff, and all pensionary and other contributions, are a legitimate
charge in calculating the actual cost of running these yards. Any
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commercial concern maintaining a system of accounts to show the
relative costings of different departments would do no less.

In 1921-22, the loss on the yards amounted to no less than
Rs. 1,37,244. By apportioning this loss among the {otal 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 deficil.
The result was that the Issue price of salt was increased from ten
annas to double, namely, Rs. 1-4-0, and since then there has been
no loss, or we might even say a doubtful profit—doubiful because
the apportionment of relative costs of superior establishment is a
1{1atte1- 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 equi,pment
to the staft, should be omitted in whole or part.  We consider i
more proper to leave these questions for decision by the expert
department, whose function is to deal with accounts. Nor do we
think that the main issue is best decided on minor considerations
of this kind. ~We, therefore, propose to approach the (uestion
entirely from considerations of a general nature.

It is not merely o matter of inference, but has been the subject

olil 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 salt-

- fish would lead to a greater demand for the article on the part of
the public, us 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 remains that his market lies in remote

villages, and consists of a public which refuses to recognise that

kind of salt-fish as noxious. Tor a public health department to

combat 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 muintaining
these yards is a fair charge on general revenues, much in the same
way as the free distribution of quinine, the provision of public
parks 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
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to cover all expenses of supervision, assessed in the same manner
as those charges are, in the case of curing yards? These in-
stances may be multiplied indefinitely, but we feel that enough
has been said to show that our suggestion has a great deal to
warrant it in actual practice.

The Committee have reasons for holding that the connection
between salt-earth and earth-salt or salt is no more intimate than
that between unfermented sweet-juice and ordinary toddy from
palms, and yet we do not think that it would be seriously sug-
gested that the sweet-juice tapping industry should be saddled
with the cost of its supervision by officers of the ordinary Excise
and Police departments. It has heen fairly clear throughout the
early history of the curing yards, and the fact has been explicitly
stated in the letter of the Commissioner of Salt in 1882—Mr.
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 mamul wet inams.
Thus these vards have also served—

I1. 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
education, the Government does relatively little. Their villages
lie away from communications: they are scarcely served with
schools; the Agricultural Department scarcely knows of their
existence; no veterinary assistant probably ever visits the bulk
of their villages, and even ordinary medical relief is rarely con-
veyed to them at public expense. They are ignorant and helpless,
and have for generations struggled on the very verge of a mere
subsistence-economy. And what has been done for them in the
past? The Government of Tndia is prepared 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 Depét duty-free in exactly the same way as a fish-curer
in a Government yard now does. There is perhaps this difference
that the ﬁsh-curer has no control over cost of its transport bui’;
has to pay 1t 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-
stramned 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 restitutim;

13 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.th_e curer is often a middleman, and that any remission in
th.e 13sue pri(:e. of salt is likely to result in o 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 inelastie, 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, hut these are an
enterprising commercial class, and the fact of unusual profits from
t!le trade cannot very well be hid from them for any length of
time. This will stimulate competition among them, with the
re.sult that the fisherman is likely to command a hetter price than
hitherto for such portion of his fish as he is constrained to gell
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
a 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 contrihutes hut about 15 per cent to the value

£

241

of the cured fish, and so if its price is doubled, the price of the
raw fish, which is about 75 per cent of the whole, has only to be
reduced by one-fifth to keep the total cost of the salt-fish at the
old level. There are no exact figures available as to the quantity
of salt used and the value of the raw fish varies with different
varieties, but we may safely take—

Cost of salt ahout 14 per cent at most

Jost of raw fish ... ,, 16 s

Other charges ... . 10 s

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 sali-fish industry to the extent of raising the price
of the raw fish.

The Commitiee 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 rvemains. They would however
recommend to the consideration of Government their unanimous
opinion that it would be fair to charge to the curers something

, over a moiety of the total cost of the yards, salt and supervision,

P s assessed on the basis of the caleulations of the IFinance Depart-
ment. Accepting Rs. 1-4-0 per maund as this total cost, at the
present rate of consumption, they would suggest that G0 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 vards appears to be effected in the
following ways, namely:—
A.—By schooners hirved 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 heing hy the month.
C.—By trains.
0Of 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 Dad 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 ignorance of our coastal
fisheries, this is often the case—this system naturally breaks down,
and has to be supplemented by either or both, of the other two.
B) Depending as it does on towing, this method presupposes
the availability of the Government trawler for the purpose. This
is a very pronipt and ecnomic means, but \\'hfn _an indu_strial
equipmént is provided for one main purpose, 1t 1s economically
ansound to utilize it for a subsidiary and far less important purpose

31
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on the ground, that its efficiency in th
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would have been an unsound propos
in that connexion is so limited, t

certainly would not have paid more than g 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 ifs main work, the
remedy for that defect is not indulgence in subsidiary uses but
direct and prompt removal of such defects. We therefore concur,
in passing, with the ruling of the Finance Committee, that its use
for the purpose of towing salt-schooners is, on principle, wrong,
If, however, when doing its proper work with full equipment for
it, the nature of such work necessitates periods of enforced idleness
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, he use
be a desirable means of g the transport costs of salt to
yards, and thereby of reduci i
For, if our previous recommendation is a

. . e ceepted no share of such: »
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at use for that limited time
ntary costs. It is manifest
k of the trawler, its purchase
ition, for its capacity for use
hat taken over the year, it

» and should not he permitted to
interfere in the least with the trawler’ i

In 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 VIL—THE DIRECTOR OF FISHRRIE
AND HIS OFFICE ST ATF HERTIES

The Director of Fisheries is

| Xosl 8 distinguished graduate |
Zoology of the University of Madras, and his se%vice u‘;d;r
(overnment is as below : —
Zoological Assistant, Government Museum
Madras ’ 1912—14
Assistant to the Pisciculturg] Expert ... 1915_16
Officiating Piscicultural Expert ... 1917-18
Assistant Director, 8.p.t. .. ... 10918
Piscicultural Assistant ... 1919
‘Asgistant Director, Inland Fisheriea ... 1920—23
Director of Fisheries .

. 1923 onwards,
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would therefore recommend to Government that the scale of his
pay may be increased to Rs. 1,260—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 to from the next financial year.

The Committee understand further that in comunon with the
Director of Veterinary Services, the Director of Fisheries is not
given the full powers of a Head of a Department under the provi-
sions of the 'undamental 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. Thist
is in addition to the expert Personal Assistant he now has. Thid
will serve to relieve him of much of hig 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. 250—25—500.

SECTION VIHL.—MISCELLANLOUS.

Lareicidal fish.—"The history of this branch of work has been
already dealt with in the Chapter on Inlund Pisciculture. The
main branches of work are threefold, namely: —

(a) the selection and breeding of good strains of larvicidal
fishes in fish farms for supply to local bodies;

(b) the periodical stocking of pools and waler holes in specially
malarious tracts, such as the Nallanalais;

(¢) the conversion of mosquito-invested sheets of water in
places where malaria is endemic into fish-breeding ponds thereby
rendering the avea free from malarin—conspicuous work in thig§
direction has been done in the Fort moats at Vellore and
Chingleput.

The department mukes a nominal charge covering only primary
costs in the cuse of supplies made to local bodies. In the case of
(b) 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 (¢). 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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i‘ublig Health in the form of a contribution. We are of opinion
that, in the interests of Public Health, this work should be steadily
developed throughout all malaria-affected tracts of the Presidency.

INDUSTRIAL.

Scholarships —The Commitiee wish lo invite the attention
of (tovernment to the scholarships now awarded in the Department
of Industries to Indian Students for the study of Industrial subjects
abroad. We need hardly point out that fishing is an industry in
the full sense of the term, as defined in Part I, Rule £ ¢f the rules
for the grant of State Technical Scholarships and, from what has
already been said in preceding paragraphs, an industry of para-
mount importance. They would therefore recommend to Grovern-
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 suituble subjects of such study—
Bio-chemistry of fish-oils and fats, Bio-chemistry of preserved fish
and by-products, the industrial and scientific aspecls of refrigera-
tion and cold storage, and even methods of capture, such as
trawling, seirring, lining, etc.

1f 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 Techuical
Scholarships).

ADMINISTRATION REPORT,

In reading the portions of the Presidency  Administration
Reports relating to this department for the years 1924—29, chiefly
1928, the Commiitee 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 concern, 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 ils receipts. Far from being a mere profit
and loss concern it is as much a scientific and expert department as
that of Agriculture, the main results of the work of which are in
the form of public benefit.

We therefore recommend that, in this respect, the department
be accorded the position due to it.

CoLbd SToRAGE AND TRraANsPORY,

The Comuitlee have had the advantage of hearing two distinct
varieties of evidente on this subject; one, from the fisher-folk
themselves, who complained of the difficulty they had in preserving
their fish from taint, especially when they had a good catch and the
ordinary market was not able to absorb it all, and there was no
fish-curing yard within reasonable distance, and the other, from
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persons who, though not necessarily fishermen themselves, wete
engaged commercially in transporting and selling fish in distant
markets.

It has already been incidentally mentioned in another connection
that fishing villages were on the whole very much worse served
by roads than the rest of the Presidency and this in a country in
which, broadly speaking, communications 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 and the same, namely, improved transport; for, a main part
i what improvements in manufacture accomplished was to cheapen
1eans 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 disproportionate difficulties in distributing the
produce to markets.

With regard to cold storage, two notable attempts have been
made by private enterprise in connection with the cold storage and
transport of fresh fish in ice. The first of them, on the West Coast,
wag started and is being conducted, with the expert advice of the
Department of Fisheries, while the other, on the Kast 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
yeasons the Committee have not been able to ascertain.

Mere artificial ice, transported from outside, is both expensive
and troublesome, especially in the absence of a central storage
depdt of special construction in the fishing centre. We have ha¢
some expert evidence on the subject of refrigerating plants, frou
a witness interested in the subject purely as a commercial pfoposi
tion. The witness himself was optimistic on the poiut, but th
Committee are unable to pass any opinion on the subje::t. It
however of interest to note, that in the kind of refrigeration advc
cated, carbon dioxide is said to be the chief agent, and this gas :
a by-product in more than one industry of great promise in th
Presidency—we refer to the Sugar Refining and Magnesi
Industries.

CONCLUSION_

The various recommendations contained in the foregoing ha
been collected together in a tabular statement, submitted
Appendix I to this report. It will be observed that we do n
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APPENDIX T.
QUESTIONNAIRE,

I. AiMs oF THE 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 ohjects?

4. Can you assign any reasons for such failure?

5. If you consider that such objects are worth bheing achieved, what
general remedies would you suggest?

6. In view of your answers to the above, what should, in your opinion,
he the main objects of the department?

7. Plense give the order in which you would place those objects accord-
ing to their impertance.

I1. Fisu Woop Svrrry.
8. In your opinion, is sufficient quantity of fish caught for Tlocal
consumption? .
9. Ts fish food cheaper than other kinds of non-vegetarvinn food?
10. Is there any effective demand for more fish food?
11. Can greater supply create such a demand?

12. Ts there any veasonable probability that any material inerease in the
supply is likely to he absorhed without difficulty?

ITT. ImProVED METHODS OF FIsHING,

13. Are the present methods of catching fish effective?

14. What improvements, if any, have heen cffected in recent times in this
Presidency in—

(a) fishing craft,

(b) gear and tackle, and

(¢) fishing grounds.
15. If none have been effected, what are the reasons?
16. Can you suggest any improvements?

IV. Deer Spa T'isHING.

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 he reduced? )

20. Ts any retrenchment of expenditure on these vessels possible?

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 been consistent with the original purpose for
which it was purchased?

P d
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245. How often has it been nsed—
{a) for transport of salt,
(h) as a pearl fishery schooner, and
(¢) for other purposes?

26. Was the original purpose in any way defeated hy the trawler heing
used for other purposes? .

27. Is the trawler useful and efficacious 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 he done hy the trawler?
Ts it of a purely scientific nature. such as hiological or hydrographical investi-
gations, or is it of a practical and technological character, such as hetter
methaods of capturing fish?

30. Was the necessary staff appointed for the purpose?

31. When was Captain Cribh employed?

32. How long has he heen in service?

33, What is the work turned out by him?

34. Has he heen given the necessary assistance and afiorded the necessary
facilities ?

35. Is anyhody heing trained under him?

36. What is the annual expenditure of maintaining the trawler?

37. Has any investigation been made regarding 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. s it the distance or the depth that prevents them?

41. What is the longest distance from the shore which the trawler has
evor covered ?

42, What is its capacity for deep sea fishing?

V. FIsH-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

m(lw;s cfficient work and for the production of improved kinds of salted
fish

46 Shg]l tho issue price of salt in the curing yards he further enhanced
left as it is, ov reduced ? '
47. Can salt he supplied cheaper and more efficiently?

48, Who shall supply the salt—the Madras Gover {lover
mons: Wi o v Government or the Govern-

49. Tf the issue price is reduced. who will ho hencfited mainly—the
fishermen, the curers, the consumers or the middlemen ? )

. 50. Can you suggest any reasons why the Government should reduce the
issue price of salt and whether there are any considerations which should
in your opinion, induce the Government to lower the price? '

51. Have you any idea of the quantity of fish salted ?
52. Ts there demand for more?

53. If so, what suggestions would yon make in order to

demand? meot such

54. Can the maintenance of the fish-curing vards he cheapened ?

32
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55. Are the fish-curing yards in the Presidency kept in the same way
and under the same conditions as they are kept in other-civilized countries?

. Tf not, would you suggest any improvements?

. Are the hygienic conditions and methods of curing satisfactory?
If not, what. improvements would you suggest ?

. What would be the cost of effecting such improvements?

. How is the cost to he met?

sggag

VI. Fisneries CANNBERY, CHALIYAM.

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 business
after their training? .

65. Are there any canneries started on the model of the (halivam Cannery,
and if so, what is their present condition?

66. Is it a fact that canned fish from Malabar does not find a ready
market in competition with imported canned fish?

67. What in your opinion are the reasons?
68. Can you make any suggestions to popularize Tndian-eanned fish?

69. Have vou any idea of the extent of foreign-canned fish imported
into India as a whole and into the Madras Presidency in parvtienlar and
hy whom such fish is consumed?

VII. EXPERIMENTAL STATION, TANUR,
70. Are you acquainted with the working of the Tanur Experimental
Station ?
71. What was the purpose with which that institution was started?
72. How far has that object heen achieved?
73. Can you suggest any improvement in the working of the atation?
74. How far, in your opinion, were the rvesults of the experiments
conducted in that station availed of—
(a) in fish-curing,
(h) in oil extraction,
(¢) ir guano preparation, and
(d) manufacture of fish meal,
by fishermen and bhusinessmen in the trade?
VIJI. INLAND FISHERIES.

75. What is the present line of operation?
76. What is the policy of Government?

77. What, in your opinion, is the relative importance of inland fisheries
and sea fisheries in this Presidency?

78. What is the work. hitherto done to improve the rearing of fish in

(a) rivers,

(b) tanks,

(c) fresh-water lakes, and
(d) reservairs?

79. Are any statistics available to show the extent of fish supply from
these sources?

80. Are any figures availahble to show the number of fishermen profes-
sionally engaged in this business?-

81. Is any research work done in finding out what kind of fish grow in
these waters with greatest facility,

251

82, How many tanks are taken over from focal hoards and in low many
districts?

83. What is the annual compensation paid to these local boards?

84. What is the revenue realized from leases?

85. Is the expenditure justified? How much 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 cffectively to prevent the
indiscriminate destruction of fish in inland waters stocked by the department ?

90. Under whose charge is cach furm at present?

1. 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 be trained,
say, under a specialist to be appointed, to take their places in the various
?.sh farms conducting minor researches pertaining to particular classes of
ish ?

93. In how many places are larvicidal fish reared and at what expense?

94, What use has been made of these fish?

95. How fur is the expenditure justified by results?

96. Can you suggest any methods of improvement?

IX. Kinos or Fisu,
97, What are the kinds of fish that are of economic importance in your
district which, in your opinion, should receive attention?
98. Have you any problemmn which you consider should be solved by the
Fisheries Department in connexion with fish or fisheries?
X. Peary FisHeRIES.
~ 99, Cun you give us a history, as briefly as possible, of the pearl fisheries
ift this provincep '

100. Can you tell us the more important problems connected with this
industry ?

101. Are the operations so far conducted cfficucious?

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 pearl tishing?

105. For instance, can mechanical appliances be utilized, thereby dis-
pensing with diving?

106. Should the department continue to manage pearl fisheries directly ?

107. Ts it desirable or profitable to lease out ihe 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 P

110. Is any research work done in connexion with pearl fisheries?
111. If not, would you recommend any research?
XI. CuaNk FisHERIES.
112. Can you give us a history, as briefly as possible, of the chank
fisheries in this province?
113. Can you tell us the wore important problems connected with this
industry? .
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114. Are the operations so far conducted eflective and efficacious?
115. Can you suggest any improvements in these operations?

116. Can the present cost of working be reduced?
117. Can you suggest any improved methods of catching chanks?

118. For instance, can mechanical appliances be utilized for cutching,
thereby dispensing with diving?

119. Should the department continue to manage chank fisheries diroctly?

120. Ts it desirable or profitable to lease out the fishing rights to
contractors ”

121. How far is it, in your opinion. a legitimate function of the depuart-
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 are the labour problems conunected with chank fishing?

124. Can you make any suggestions to improve labour supply or labour
conditious?

125. Is any research work done in connexion with chanks?

126. If not, would you rccommend any research?

XI1. ResesncH.

127. What section of the staff is capuble of doing rescurch work at
present?

128. What is the kind of work they have been doing till now and with
what result?

129. Are the results of such research published and. if sv, on what
subjects P

130. Has the investigation of any particular kind of fish heen under-
taken?

131. If so, in what cases and with what results?

132. How far is equipment provided?

133. Ts it a fact that Sardine and Mackerel have disappeared altogether
on the West Coast and. if so, in what places?

134. Is it not a fact that they appear only in particular seasons of the
year? .

135. Have they disappeared to any large extent in recent years?

136. Do you consider this abnormal?

137. 3f so, what investigation or research has heen made to find out the
causes P

138. Are they capable of investigation?

139. What other kinds of fish in your opinion require investigation in
this line?

140. Is the present research staff sufficicut for this purpose?

141. If not, what recommendations would you make for increasing the
staff ?

142. What is the policy and programme of the existing research section? .

143. Has any research been conducted in exploring further fishing
grounds P

144. Did the problem of exploring fishing grounds heyond the 100 fathom
limit arise?

145. Is the problem pressing just now?

146. Do vou think it is worth the while of the department to investigate

the possibility of discovering new fishing grounds and of determining
suitable craft and gear that will enable fishermen to go heyond their present

limits?

147. What, in your opinion, is the exact scope of research to he under-
tuken by the department, say within the next ten vears. and whal research
staff and equipment do you consider necessary for that purposc?

148. Are you acquainted with the working of the trawler “Lady
Goschen ' ?

149. Was any research work done by her? If so. with what results?

150. How far is she equipped for rescarch work?

. 151, What other equipment is nceded on hoard the trawler for such
investigation?

152. Is any marine biological research carrvied on at present?

153. If so. how far has this a bearing on the question of—
(1) marvine fisheries,
(hy pearl fisheries, and
(¢} chauk fisheries?
C 154 Tn what other divections, if any, would vou recommend that marine
biological research should be undertaken ®
55, Which line of marine biological rescarch do you consider of greatest
urgeney at present?

() Rescarch on Inland Fisheries.
156, On what lines has research heon undertaken with regard to Inland
Fisheries?
157. Do you consider that all or any of these can be dropped for the
present? Are there any others of greater importance?
158. Do you consider the present stafl enough for the work involved?
159. If not, what recommendations would you make?

(M Technolugical research,
160. What do vou consider is the rolative importance of techuological
rescarch and bhiological research in connexion with fisheries?
161. How far is this proportion borne out by existing staff and work?
162. What alterations, if auny, would you suggest?
163, What work has hitherto heen done in effecting improvements in
hoats, nets and methods of capturing fish?
164. How far do you consider this work should be continued?
165. What improvements over existing methods are. in your opinion,
necessary in the keeping. landing and otherwise handling catehes?
166. What rescarch has hitherto been done in connexion with—
(1) oil contents of various classes of fish,
(1) refinement of oil. medicinal value thereof,
(¢) fish meal,
(D) guano,
(¢) hygienic methods of fish-curing,

(/Y canuning. and . ) . .
(1) other methods of fish prescrvation inctuding refrigeration?

() dguurium,

167. Do you consider an aquarium a nccessury adjunct to marine hio-
logical research?

168. Besides research. do you consider that an aquarium will he the
nieatis of providing popular education?

169. Do you think the aquarium at present at Madras should be deve-
loped and. if so, in what directions?

170, Do you consider that more acquaria should he established e other
places und. it so, where?
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Xill. TRANSPORT.
171. What transport facilities do you consider necessary lor the deve-
lopment of the fishing industry?
172. How far arc they already available and whal improvements would
vou suggest?

XI1V.—Socro-Ecoxomic Work.

(u) Co-operation.

179. To what extent is the co-operative movement introduced among
fishermen and in the fishing industry?

174. Would you suggest any wmodification in organization, extent or other
development ?

175. Have auy bheuclits accrued or are they !ikol_\: to acerne from t]m
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 made to organize co-operative
societies of fishermen—

(u) for catching fish, and
(b) for sale of fish caughtr

178. What success has attended such attempts?

179. Would you make any suggestion for development in thoso direc-
tions? .

180. Do you consider that special concessions in the torm of bounties or
advances are necessary for the purpose of promoting co-operative sociotics,
cither cacthing societies or selling societies?

181. Ts it a fact that the work of the Fisheries Departmoent with co-
operative societies has up to the present heen confined to the West Coust?

182. If so. do you recommend that this work should be extended to the
East Coast as well?

(h) Education.

183. How far is the present general syste of clementary cduceation in
the country suited to the needs of the fisher-folk and how fur has it influen-
ced them? ]

184. Do you consider that a modified system of education is required for
this community?

185. If so, how should it he directed and controlied and by whom?

186. What is the number of separate schools now maintained for the
benefit of the fisher-folk? )

187. How far have they served their purpose?
188. Should the system ho continued and developed?
189. Should it be extended to the Kast Coast?
190. What recommendation are you prepured to make in
(u) the curriculum,
(1) the staff,
(¢) the equipment, and .
(d) means of providing the staff for these schools?
191. Do you consider that the fishing industry has developed sufficiently

to require technological instruction and training of appreutices in the several
branches of the industry?

192. Jf so. what means would you suggest und what centres would you
-propose for such work?
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XV.—ZooLocIcAL SPFCIMEN SUPPLY.

193. Do you consider there is heed for the supplying of Indian hiolagical
specimens to schools, colleges. etc.?

194. If so. should this work be undertaken by 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.—Srarr,

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 hy the department?

198. How far, in vour opinion. can administrative officers he entrusted
with research work?

199. To what extent can the expert officers in the department he relieved
from administrative duties?

200. Is there any aced for modification of the existing administrative
staff?

201. 1f so, what modifications would vou recommend?

202. Is there any possibility of retrenchment in staff?

203, Ts 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? I not, what modification would you suggest?

205. Assuming that yvouw recommend the appdintment of a Specialist, for
instance a 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 ecase would you recommend
for training Indians under such an officer?

XVTI. FiNaxcr.

2068. What are the total receipts and expenditure of the department
under the main heads?

207. What is the expenditure on the staff including pay and allewances
and on stores, stationery and office expenses?

208. What is the expenditure on sea fishing and research?
209. What is the expenditure on inland fishing and reseavch?

~210. Do you consider that the cxpenditure on research in compavison
with other heads is sufficient?

211. What is the expenditure now incurred on technological research?

212. What is the expenditure incurred hy the department on the ednea-
tion of the fisher-folk?

213. What is the expenditure now incurred by the department oun fish-
curing yards?

214. What is the annual expenditure on the Chalivam Cannery?

.

b 215. What is the expenditure on the Tanur experimental station?

216. What is the expenditure on the acquarium?
217. What is the annual expenditure in connection with the supply of

biological specimens?
218. What is the annual expenditure on pearl fisheries?
219. What is the annual expenditure on chank fisheries?

220. Ts any expenditure incurred by the department at present on
co-operation among the fisher-folk?

In answering the above questions, please give the corresponding roceipts
also, The latest figures available for any year may he given,

Please also give the avernge figures for the last five years,
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APPENDIX II.

LIST OF WITNESSES EXAMINED.

(1) M.R.Ry. M. Annaya Avargal, Merchant and Honorary Magistrate,
i Malpe. .
2) Diwan Bahadur R. N. Arogyaswami Mudalivar Avargal,
” M.L.c., Madras, .
(3) Rev. A. T. Coldman, Chairman of the Malabar Welfare (‘ommittee,
Calicut.

(32) M.R.Ry. Satyaraju, belonging to the fishermen

\ (33) .
: (34)
165
16)
7)) “

(38) Dr. B. Sundara Raj. M.a.. Pu.n,,
(39 M.R.Ry. R. Suryanarayana Rao Garu,

40) ’
(4) Capt. T. G. Cribh, Assistant Director of Fisheries (Marine). 1
(5) M.R.Ry. Vasupalli Dasud of Waltair. ' . (42) .
6) , Rao Bahadur J. A. Fernandez Avaf:gul, Superintendent,
) Pearl and Chank Kisheries, l‘rntlconn. . ‘ @) }
") M. CGiriyappa Avargul,.n..s., Peputy Registrar of C(lo-
” operative Societies, Cloimbatore, (44) .,
(R) ' C. Gopala Menon Avargal, M.1.c., ‘\lvu(lras.
) ' M. V. Gopalan, Health Inspector. Wynaad. (45) .
(10) . M. C. Govindan Avargal, Merchant, (‘:nmnnAm'o. .
(1) . Rao Bahadur V. Govindan Avnrgul. B.A., Retived Assistant
’ " Director of Fisheries, Calicut. ¥
(12) " Achanta Kameswara Rao Pantulu, Retired Snh-Assistant
Taspector of Schools, Vizagapatam.
(13) o U. Karunakara Menon Avargal, Assistant Director of
Fisheries, Coast. o
t14) o Sodipalli Kasamma of Uppada, East Godavari (hst.rn(vt.
(1.’5) ) D. Krishnamurthi Nayudu Garn, B.a., B.IL., Chairman,
Municipal Council, Cocanada.
(16) ,. M. P. Krishnan, Merchant. Calicut.
Qan ’ P. Lakshmanaswami Garu of Cocanada.
(18) . K. Lakshmi Narayan, hendmnstm'. Lahowr school, Metla-
. palin, Cocanada.
(19) Dr. B. 8. Mallayya, M.L.c., Madras,
(20) M.R.Ry. P. Manikkavelu Chettiyar Avargal of Rayapuram, Madras,
(21) ' S. T. Moses, Research Assistant, Krusadai [sland,
(22) ' Chintakayalu Mutyalu of Kuppirivnnipotn:
(23) ' Ch. Appala Narvasayya, Schoolmaster at \'xzttcgnpntnm.
(24) “ C. Natesa Mudaliyar Avargal, n.m.s., Councillor, Corpora-
' tion of Madras.
(25) ' M. Othenan Avargal, trader in fish oil and fish guano,
Cannanore.
(26) s T. K. Rajaram Rao Avargal, Proprietor, Tho Indian Elec- *
’ tric and Engineering Company, Mount Road, Madras,
@7) ' E. Raman Menon, Headmaster, Fisheries Training Insti-
tute, Calicut.
(28) . M. Ramaswami Nayudu. Inspector of Fisheries on hoard

the trawler.
(29) Mr. J. L. P. Réche Victoria, Chairman, Municipal Council, Tuti-
corin.
(30) Mr.J. A. Saldanha, m.L.c.

(31) Mr. M. Samuel, Retired Telegraphist and a Magistrate of tho
First-class Bench, Vizagapatam.
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community, Coca-
nada,

Noliu Satyaraju of Sreerangapuram in Vizagapatam district.

Soma Marakala, a member of the fishermen community and
owner of a fish-curing yard at Calicut,

Ummidi Somulu of Moolapalen in Vizagapatam district.

T. V. Subba Rao Nayudu Garu, Proprietor. The East Coast
Fisheries, Guntur.

K. Subbaya Bhat, Excise Sub-Tnspector, Kasaragod,
Director of Fisheries,

! . Member of the Servants of
India Society, Calicut.

Mylapalli Swamulu.of Mulapeta in Rast Godavari district,
Polisetti Tatayva of Waltair,

Venkataratnam, helonging to the fishermen
Cocanada.

M. Viswanath Avargal, Merchant,
Contractor, Calicut,

Vasipalli Yellamma of Konapapapeta in East Godavari
district.

Garikina Yellayya of Vizagapatam,

community,

Commission Agent and
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APPENDIX IV.
FINANCE DEPARTMENT (CENTRAL REVENUES).

NOTIFICATION.
Savr.
Nemla, the 1st October, 1927.

No. 28.—In exercise of the powers conferred by clause (4) of
section 7 of the Indian Salt Act, 1882 (XII of 1882), and in
supersession  of all previous notifications on the subject, the
Governor-General in Council is pleased to remit the duty imposed
under clause («) of the said section on salt manufactured in the
Presidency  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 folowing rules: —

1. Any person intending to use salt in an industrial process
(hereinafter referred to as the manufacturer) and wishing to be
udmitted to the concession shall make an application to the Assist-
ant Commissioner of Salt of the division in which his works are

situated (hereinafter referred to as the Assistant Commissioner).

If he wishes the concession to extend to more than one factory or
works, a separate upplication must be made for each such factory
or works.  Bach application shall contain a statement of the esti-
mated monthly quantity of salt required, of the salt factory or
depdt from which it is (]esir(:d thu.t it.m.u_v. be issued, and of the
purpose and manner for und in which it is mtend.ed to be used, as
well as a 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 finuncial yvear have expired, the fee payable
for the said vear shall be Rs. 50 and that if the full annual fee of
Rs. 100 has been paid and a (-uuf-ession is Sl!rrendere(l before the
expiry of six months, of a financial yvear or n the case ol a new
grunl'ee within six monibs of the grant, Rs. 50 shall be refunded.

9 1 the Assistant Commissioner is saliisﬁ.ed, from his l)l'(l,\'i()ug
knowledge of the manufacturer or from .inquir\es or (»ﬂl'e‘r\\'ls(-,. t‘h;].{
he is a person {o whom the privilege of the duly-free issue .“i salt
ved without danger to the revenue, he shall then jnspect

r shall depute an Inspector to do so, and shall satisfy

ny be alloy
for the custody of

the works, o . Lo
himself that thev contain a secure store-room :
I the Assistant Commissioner finally approves the appli-

(t*gfic::}the shall require the applicant and one approved surety to
execute & bond in Form T annexed hel.'eto which he shull‘forward
to the Collector of Salt Revenue (hereinafter called the Collector)
for signature on behalf of the Secretary of State in Council and
shall ;t the same time issue an order for the delivery of the salt
trom (he factory or depdt named by the manufacturer. The conces-
:‘;(())::‘\‘h"ll t‘Yl);l:e on the 31st March each vear, but may be renewed
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if the Assistant Commissioner sees no reason to the contrary on
payment of a fresh fee ot Rs. 100 for each finuncial year.

3. When the delivery of the salt is required, the manufucturer
shall give not less than twenty-four hours’ notice, exclusive of
Sundays and of sanctioned holidays, to the officer-in-charge of such
factory or depdt, at the same time remitting to him the price of
the salt at such rate us the Collector may, from time to time,
prescribe.

4. The salt shall be removed from the fuctory or depét in
gunny bags, to be provided by the manufacturer, and to be approved
by the Collector each of which shall contain two maunds of salt
and shall be sealed by or under the orders of the Collector.

5. The manufacturer shall be bound to convey the sult direct
with unbroken seals from the fuctory or depét to his works. le
shall there keep it in a store-room approved by the Assistant
Commissioner in the bags in which it was removed from the factory
or depot. The bags shall not be opened hefore the salt is actually
required for use nor shall the seals be broken or removed except in
the presence of the manufacturer or his manuger, who shall be a
person approved by the Assistant Comnissioner.

6. The key of the room in which the salt iy kept shall be in
the personal custody of the manutacturer or his manager who shall
execute an agreement in Form II annexed hereto und who shall
maintain an account in Form III annexed, showing the quuntity
of sult received, the quantity expended from time to time with the
purpose for which, and the manner in which, it has been used and
the daily balance in hand. He shall also maintain any other
accounts which the Collector may prescribe in connexion with the
issue of salt for any particular trade. These accounts and the salt
in store shall, at all reasonuble 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 'helnw 1_!1(-, rank
of Sub-Inspector, or by any person whom the Assistant Commuis-
sioner or other superior officer of the department may at any time
specially empower to inspect the same. ’

7. Save with the written permission of the Assistant Com-
missioner or in unavoidable circumstances such as the occurrence
of a fire or the like, sult shall be removed from such store-room
only for use for the purpose and in the manner specified in the
manufacturer’s application. All salt so removed for use shall be
at once so used.

8. The Government reserve to themselves power to impose a
preventive establishment on the manufacturer at his expense when-
ever the Collector considers it necessary for the protection of the
revenue to do so.

9. In case of any infraction of these rules, the permission to
use salt duty-free in the manufacture will be liable to be with-
drawn, and all salt remaining in store will be liable to be destroyed
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under the orders of the Assistant Commissioner. No refund will be
made ou account of the price of salt so destroyed.

10. 1t any salt issued under these rules is not duly accounted
for as having been used for the purpose and in the manner stated
in the manufacturer’s application, the manufacturer shall, on
demand by the Assistant Commissioner, be bound immediately to
pay to Government duty on all salt so unaccounted for at double
the rate of duty on salt for the time leviable under the Indian Salt
Act, 1882, or other law for the time being in force and relating
to the salt revenue.

The above condition does not prejudice the liability of the
licensee to prosecutions under section 9§ ot the said Indian Salt Act
or other luw for the time being in force relating to the salt revenue,
if it shall appear that such sait so unaccounted for has been other-
wise used by him or with his consent or connivance so as to defraud
the salt revenue.

11. After the Assistunt Commissioner has once given permis-
sion for the duty-free issue of salt to any manufacturer, it shall not
be necessary so long as that permission remains unrevoked for the
manufacturer to apply to the Assistant Commissioner for the issue
of such further supplies us he may require in the conduct of his
business for wse for the same purpese and in the same manner in
the same official year. It will be sufficient for him to apply to the
officer-in-charge of the factory or depit from which the first issue
was made. The manufucturer shall be bound to remove and keep
the salt issued on the second and all subsequent oceasions in bags
bearing a distinctive mark differing from that borne by the bags
in which the salt issued on the first or any previous occasion was
issued and kept, and not to use any of it until the whole of all
previous issues has been expended and entered as expended in his
aceount,

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
or to such person as he may, in writing, appoint to rveceive the
same, all salt removed under these rules which may then remain
unexpended in the custody of the manufacturer who shall be
entitled to pauyment therefor at the rate at which he paid for it,
but to no other puyment or compensation whatever.

Foury 1.
Form of Bond (see Rule 2).

K~ow s MeN by these presents that we of and
of are jointly and severally bound to His Majesty's
Secretary of State for India in Council in the sum of Government
Rupees * to be paid to the said Secretary of State in
Council for which payment we jointly and severally bind ourselves

and our legal representatives.
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lated this day of 19
Vituess to the signature of {he said (Signed)
Vitness to the signature of the said (Signed)

The above bounden
aving been permitted to rem
wiory or depot at he may requive
ot exceeding se iu his munu-
wtory of at for the purpose and in the manner
2low stated without payment of duty wnder the rules, of which u
’py 13 hereunto annexed. ’

Purpose of use,

(hereinafter called the manufacturer)
ove from time to time from the sult
such quantities of salt s
Indian maunds at o time for u

Munner ot use.

The condition of this obligation is that if the muanufacturer and
is legal representatives and his or their servants employed in the
ud manufactory shall at all times well and truly observe and keep
1e conditions of the sajd rules, then this bhond shall be void; other-
‘ise, the same shall remain in full force.
igned on behalf of the said

Secretary of State in Council
by

Collector of Salt Revenue, ou the
day of 19 .
Vitness to the

signature of the Collettor of Salt Revenue.

Collector of Salt Revenue.

——

Form 11,

Form of dyreement (see Rule 6).
of
to be manager of hiy
for wse in which for the purpose
below set forth the duty-free issue of salt hag
the Assistant Commissioner of Salt Revenue,
under the Rules, o copy whereot is hereunto appended, do hereby

declare that T wil] faithfully observe and keep all the conditions of
the said Rules and will, so far as in me Yies, cause

employed under my orders in the said manuf
und keep them.

l’urpose of use.

being appointed by
manufactory at
and in the manner
been permitted Ly
Division,

all servants
actory so {o observe

Munuer of use.

I understand that in {he event of
\)eing used otherwise than for
Inanner, s0 as to defraud the

any portion of the said salt
the said purpose or in the said
public revenue, by me or with my
tonnivance or consent, I shall he liable to fine und imprisonment
under section 9 of the Ind

ian Salt Act, 1882 (XIT of 1882), or other
law for the time being in force and relating to the salt revenue.
Rigned on the ' day of

19 in the presence of
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