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MADRAS FISHERIES BUREAU.

BULLETIN No. X

BEING

PART II or BULLETIN No. I.

Letter—from Sir K. A. NICHOLSON, K.C.LE., Honorary
Director, Madras Fisherics.
Dated—the 29th March 1909.

I have the honour to submit a brief report of work
done in the Fisheries office from January 1908 to the
end of March 1909

[ remained in charge throughout the period ; Mr. H.
C. Wilson, appointed from 1907 as Piscicultural Expert,
was also on continuous duty ; in July Mr. James Hornell,
r.L.s., came in as Marine Assistant on an engagement
for one year, and Mr. V. Govindan, .., was ‘appointed
Personal and General Assistant. A small staff (two) has
been appointed to the Ennore Experimental Station,
where a West Coast Volunteer, without pay, has joined
at his own request, to study our methods.

Ennore Experimental 51411'075.——Th.<3 first importe.mt
work was the planning of an experimental Marine
Station for economic work as suggested in paragraphs
186 to 194 of my Note on Japanese Fisheries and in
paragraph 16 of my letter No. 230 of 315t December
1907. This was drawn up at length inmy No. 53, dated
sth May 1908, and was sanctioned in G.O. No. 1635,
Revenue, dated 12th June 1908, the location selected
being Ennore for reasons given. The building and
compound—the Public Works Rest P_Iouse—}vere handed
over on the sth July roo8 and I appomted a bupermte'nd-
ent and Head Curer. The objects were the establish-
ment of improved catching methods by‘large boats and
more powerful nets, etc., and the production of abso]ut@ly
sound and wholesome food, firstly, by keeping fish alive



2

up to shore in live-wells, chests, or cars, secondly, by
properly treating dead fish () on the boat, (4) on the
way to market, (¢) in the curing factory, proper curing,
viz., by perfect cleanliness, rapidity, thoroughness, and
by novel methods such as smoking, pickling, etc., being
especially aimed at.

Little could be done to the end of 1908 beyond
repairs and the starting of salting and smoking arrange-
ments, since everything was novel and the place of
course a blank ; also the north-east monsoon and the two
months’ tour with the “ Margarita” on the West Coast
intervened. Advance has, however, been made in
various directions.

A beginning has been 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
shall arrive at its present market, especially inland, in
good condition, (2) that the markets or areas served shall
be considerably extended. This is perhaps the most
difficult of problems in a country possessing a fully
tropical climate ranging roughly from 70° F. to 100° F.
with slight variations on either side, and yet poor both
in the material assets which simplify the question in the
West, such as wealth and high prices, cheap ice and coal,
short journeys and rapid transport, and also in the
possession of moral assets such as business enterprise,
technical knowledge, educated public tastes and opinions,
sanitary regulations, and so forth. The problem is how
to get wholesome, untainted, fresh fish to market, even in
Madras but more particularly inland, without ice as a
rule, at low cost, and in large quantity.

As regards sea-coast markets it is merely a question
(2) of keeping the fish alive to shore, (4) of cleaning and
treating dead fish at-sea ; this has been adverted to above
as waiting the large boat and live-car. As regards
inland markets it is the above p/us further conditions. In
the matter of refrigeration it means better packing and
better arrangements on the railway ; without refrigeration
it means thorough cleanliness and careful packing, and,
for distant markets, the slight use of simple, innocuous
preservatives. The investigation of this problem has
just begun at Ennore ; thoroughly cleaned fish are being
packed in various ways and kept in a closed chest as they
ought to be in a railway van, and compared with others

utely fresh and goo
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acked in the way now usual ; experiments are, however,
insufficiently advanced for record and await the coming
er.
ht Ivtvei;l;, however, been proved by numerous ex-
periments that fish, well cleaned and soaked for a few
minutes in weak brine with a slight admixture of a
boric preservative will keep perfectly up toat 16%5{5 24
hours without the use of e even 1n March, espemat}y if
wrapped in special paper ; Solling’s paper has eeg
tried but vegetable par”chment has proved bettel:, an
ordinary “ butter paper  was practically as good o}s'the
latter and much cheaper. The boric preservatives
(Keeps and Arcticanus) are.absolu'gely innocuous even
when taken into the system in conelderable doses ; the
recent British Departmental Committee on Preserv.atlivelzs
expressly suggest 0’5 Per cent of boric acid as permls&b‘e
even in such foods, e.g., butter, potted meats, etc., a? Ele
taken bodily into the system, whereas in the1 case of fish
less than this percentage 1s used and theri1 91;1 y as a mere
detergent and antiseptic bath, little of whic pe;qtratlfs
the tissues and the yvhole of which is extract}e in the
usual course of soaking and coekmg. If,. as shown, the
use of these harmless preservatives, even in SUChhmmu}tle
uantities, entirely prevents taint for 24 hours, then the
: -country consumer can obtain fresh fish at cheap rates
gt? acl(l)events for much of the year, and apqve all, free from
he deadly ptomaines and toxins of incipient decon?posp
tion a stage in which much of the *“ fresh ﬁs}? at pleiep;
arri\’/es a few miles from the coast. Even w endsen ld
ice the fish is frequently u_neatable—‘—experto. cre e—l?n
licht antiseptic wash will greatly improve its travelling
o va;grs The precise details and met.hods are belqg
se(:)parately reported, but I may say that in son:ie ;:aseps yin
March, fish caught during the day were Fr}eate la g A ;
acked in simple parcel papers, taken without ]Cfl ybra
hout the night, and eaten, e.g., at Yercaud, abso-
throve d. at noon next, and were alsolgo?d
i "+t cooked soon after arrival. In
on the fOHowmgtk(xi:y}f,’wlire kept for more than 24 hours

i ard ; ’
th(:li;tént%g slightest sign of taint appearing.
v The *Hislaire” process of preserving fish by

‘ e earion” has also been tried, probably for the first
r'Stel"IhISifili(:.l This was well spoken of in 1907 when
;m:fa;nin England and 1 then obtained useful results,

I-A
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as mentioned in my No. 55 of 1908, andin my Pamphlet
on Fish Preservation; the Ceylon and Indian News-
papers also recently discussed ‘it.  As | had bought a
steriliser and pastilles I have been experimenting it at
Ennore with remarkable results; the fresh fish treated
have been hung in the open air and have continued
without taint up to complete dryness though they have
received no sall, ice, or preservative whalsocver ; flies
entirely abstain from touching them ; when wrapped
in *‘butter paper” or other good quality of air proof
paper, such as vegetable parchment, the fish kept
perfectly good for days. The fish are quite indis-
tinguishable from untreated fish in appearance, taste, or
digestibility and can be—have been—sent up-country
without ice and without fear of taint ex 7oute ; this has
been proved by actual experiment in March. The
experiments are now proceeding and will continue
through the hot weather and I am of opinion that the
process will be found successful ; the sterilised fish has
been subsequently smoked with much success.

The chlorine process, viz., that of steeping fish
in electrolysed sea water, is also under successful ex-
periments ; by the courtesy of Messrs, Binny & Co., |
am being supplied gratis with the fluid, the preserving
power of which ger s¢ so long as chlorine is evolved,
has been completely demonstrated; it has also been
proved that the smell of chlorine is evanescent and
entirely disappears in curing, though in fresh fish a
slight smell occasionally remains. If completely suc-
cessful the process will be very valuable, since absolus-
ely nothing is added to the fish which can be brought
from sea to shore in a weak bath of the solution in a
perfectly fresh state, and can then be treated as desired.
In curing the process enables us to use light salting by
keeping the fish good while the fish is in this light

pickle and until it can be taken out, dried, and smoked o

such fish must, however, be consumed at an early
date. The process will probably be applicable not
only as above but in transporting fresh fish inland,
since experiment has shown that fish even when cooked
and eaten fresh, practically loses the smell of chlorine.
The fluid used for electrolysis is a solution of our ordi-
nary sea salt in water. This and the Hislaire process,
and the preservative effect of a slight addition to the

“ces
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salt of a boric preservative,‘ are impo_rtant demonstra-
tions, but the experiments will ‘_be continued throughout
the hot weather for further testing.

In the matter of curing ﬁsh.advances .have'been
made by observing absolute cleanliness especially in the
gutting shed and in the thorough washing of the fish ;
plain salted fish are obtained without the least degree of
taint, and which only require more mampqlatlve skill
to become a product that would be considered first
class in foreign marl;ets. The dlsc_oloured salt which
alone is procurable is one stumbling bl({ck, e.md I g‘m
compelled to dissolve, decant, and evaporate if I wish
for fairly white salt; from one yard the yell(.)‘wb Imud
obtained amounted to 10 per cent ofthe_ salt dIS’-SO veld.
The amount of salt required, the period in salt, c.md the
best method of drying are all matters unde.r investi-
gation, as also the method of salting by 1mnielrs.10n
in strong brine instead of ﬁhe meth(?d of dryfsd tmg.
Proper scaffolds and “flakes” for drying are o cours((i,
in use and are very efficacious and cleanly, as compar]e |
with the indigenous method_of laying on mats on t)cti-

-ound. Very few blow-flies attack Qroperl)./ treate
%gﬁug.nd even these can be and are being entirely kept
either by using gauze coverings over the flakes

away a sprinkling of preservative ; naturally I favour

or by

the If\(/)[i)r?teréf the salted fish has received an additional

; ' by being smoked ; the kilns in use
f“.]t1Sqﬁli;r§iémcehn;ap?, the c%st of fuel is negligible in
%liililfuﬁ of fish, and the product has found general
N entance and favour. Mackerel, ribbon fish (Tri-
dﬁ,c pus) Seriolichthys vipinnulatus (a horse mackerel),
< lulli s,eer large seer in slices, pomfret, and kora
Sém} na) have been the chief fish smoked, and have all
( Claimcc,essful . there is already a considerable demand
begn't is now within any one’s power to take up the pro-
. 1ats an industrial business and to fill the demand.
Thz British and Indian soldiers are strongly in favour of
the products which supply a tasty and appetising f_OOCL’.

d high Madras households have by no means disdaine
a}? locally-produced substitute for the kipper, thp
;)lcf):ater and the haddock ; to consumers up-country this
subStit;lte for the almost unattainable fresh fish, for the
expensive tinned goods, or for the indigenous product,



6

has already proved acceptable and will be still more so
as the processes develop in the direction of a more
lightly cured article. I may add that actual demonstra-
tions with kilns and fish and lasting about a fortnight
cach, were given on the West Coast (Cannanore and
Tellicherry) and at Waltair; at Cannanore the British
troops and the Jail have taken up the manufacture, and
various Companies and persons have followed suit,
especially one Company to whose Principal 1 showed
my first smoked fish (mackerel) in October and whose
agents have since inspected the Cannanore and Ennore
smoking places. Demands have recached me from
Bombay, the United Provinces, the Punjab, etc., and I
am now trying to increase my output so as to increase
the knowledge of, and demand for, the product and thus
prove to private capital that there is a demand which is
not only already great but may easily develop up-country
to an enormous business. [ shall, of course, be only too
ready to give up the business if private capital will take
it up, as the work of the station is purely experimental,
demonstrational, and educational. Experiments are
proceeding in the way of providing lightly salted and
smoked goods for early consumption, the present goods
are intended to keep for some time.

As sanctioned by G.O. Mis. No. 2980, Revenue,
dated 26th October 1908, a small area, perhaps half an
acre, of the backwater alongside of the station sheds
has been enclosed by post and wire, and a very success-
ful first attempt has been made to ascertain the period,
cause, duration, and abundance of the fall of oyster
spat, to receive it on “collectors,” and to ascertain
the rate of growth, which, in other countries, would be
considered phenomenal ; the best grown young oyster
was 5 inches in breadth at less than 2 months old.
This gives an idea of the possibilities of oyster culture
in our warm and shallow backwaters, and, as already
suggested passim (e.g., paras. 42 and 65 of my No. 55
of 1908), of supplying countries suchas China with their
dried flesh, or other countries with oyster extract as
prepared in the United States; this latter product is
most nutritious and digestible, and can be put up in
tins, jars, etc, and readily exported; in this way the
valuable constituents of hundreds of millions of oysters
could be secured as food and a large industry started.

7

tter has been reported on in Mr. Hornell's
’rIf‘:};:)rtTient with my covering letter No. 115, dated sth
March 1909, and thefeﬁgerément will be developed next

a spat-fall is due.

aqulTnthlg?anos.p 2267, Revenue, dated 17th August
1908, Government sanctioned 'afresh the opening of an
Expérimental Station on the West Coast in special vxev‘;
of canning and of otherwise treating the abundance oh
fish there found ; in letter No. 1180B-108-1, dated /2/6t'l
August 1908, they approved of my obtaining a sma/l 01
and fertiliser plant such as would be suitable for very
small capitalists or even fisher folk, as a demonstration
of what might be done in every coastal village to pro-
vide good fish oil and good fish guano free from oil fLOHI]
the fresh or dried sardme,. a subject on \yhm ‘
wrote newspaper articles which have excited interest.

This station has not yet been started as I hope to

examine suitable plant in England. Meanwhile I was

‘terviewed on the West Coast by several persons—one
Mangalore firm—on the oil and fertiliser busi-
R e d inspected a small wooden press erected by
rIt/EI:SS’MamC Choyi of Cannanore on the direct sugges-
tio‘;; of m‘y Personal As§istant, Mr. V. Govcxlndan,. V:;};CS)
has long been interested_m such matters, ?.1;1 Sp(}m}?ear
of his oil and fish residue. Mr. Choyi has, ) b{
i erected three wooden presses, but is in dou
hoo arket; I have advised him to sell his pro-
A me of t,he local firms who deal in sych_ goods.
e o (')ndan is interesting himself in designing and
et 'GOVlZde cheap but effective presses for the purpose,
gett;lng mn small capitalist can take up the business,
S M hons to second his efforts by enquiries at home,
and I hope s effective presses which have

. umerou :
as therc are n . as economical
passed the test of experience, as well as

boiling plant.
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to a successful close in July, and initiated work in
September and October for the scason just expired,
besides keeping me in touch with all current work during
my own absence; he also materially assisted me for
several months in starting the Cannanore Experimental
station, since which he has begun a very important
enquiry into the commercial aspect of fishery work as
mentioned below.  He continued also throughout to
supervise work in general as my Assistant.

Personally I continued my general work as Honorary
Director ; while at Home I visited Scotland—with Mr.
Hornell —and Ireland, partly to acquaint myself with the
work done by the several departments, partly further to
study methods of fish-curing, especially those of making
kippers and Finnon haddocks, and partly to examine the
various motor-engines established in actual fishing
boats. I settled with Mr. Hornell and certain ship-
builders, the design, etc., of the proposed inspection
schooner and her cngine; 1 was also approached and
interviewed by several persons or firms desirous of
starting either fisheries or fishing industries, e.g., fish oil
and guano, in India. All important papers were sent to
me from India for disposal and orders, and having drawn
up a full curriculum for Ennore I was able to supervise
operations through fortnightly reports. I examined
plant for can-making, canning, and other fishery opera-
tions, and purchased small plants for beginning work on
these lines. On arrival in Madras in September I
continued work at Ennoré; but for reasons elsewhere
explained, obtained Government sanction to open a large
station at Cannanore where, from 20th October to 31st
March, I personally carried on continuous work as men-
tioned below.

The above details have been given as they show, in
bare outline, the character of the work done by the
department during the year under report.

5. Marine—Experimental stations, Ennore.—Para-
graph 3 of my report for 1908-09 read in G.0O. No.
1215, dated 4th May 1909, mentioned the starting of
this station and the, objects aimed at, while paragraphs
6 to 18 gave details of work done in the few months of
its existence, viz., the keeping of fish fresh on the way
to market and consumer, the curing of fish by salting
and drying, by smoking, the starting of an experiment

-months numerous

1t

in oyster growth, etc. Work was continued there
from r1st April to 20th October but under many un-
foreseen difficulties, chiefly (1) very poor supply and
dearness of fish owing to the proximity of Madras and
the inefficiency, etc., of the fishermen; (2) impossibility
of exact experiment owing to the uncertainty as to
freshness, or, rather, to the pOSS{blhty of taint; (ﬁ;)
inefficiency of labour and want of interest duelto the
poverty of the local men and absence of any loca ((:lunhng
industry. Certain successes in operation I‘qu_;lre that
the experiments should be cpnducted on a arg};alr or
commercial scale ; other experiments were 1mpo1?51 he 11n
the absence of cheap and abundant fish, especially s og(i
ing fish such as sardines (for food, oil, guando, eté) an
mackerel. Hence a new station was openec azl- agng .
nore under the sanction of Government contalge in >
No. 2267, Revenue, dated 17th August Igcl)) (see a.so
G.0. No. 3488, Revenue, dated 18th Dccember.lgg%) s a
good site for canning, etc., operations waso 'tame rom
the Military authorities but not till February 19110, tog
late for work ; a small piece of land was, howe'ver, ease
for general work in November, shedc}m}? was put up,
and operations carried on for the rest of the year.

' tation.—This locality is well suited

6. Cannanore s _ :
for large experimental work : it has numerous fishermen

and abundance of fish, a large fish-curing lZrard, ?ng }?
number not only of intelligent curersf, élt lo sd
merchants and master curers who curec1 or heybon. an
other parts, many possessing capital anf muc ; usullesli'
ity and experience. For about four and a half
o the experiments were made in catching :
in keeping fish untainted without ice (a) to shocll'e(,i (%) f01:
two days on shore : in ordinary salting and rying;
b Orokin especially of the lighter classes Slmlld.r to
llg ;Z:‘s bl%.;tters, and haddoclfs; in the cure of sardines
asp pilcﬁards; in the preparation of fish oil and g;.{l.ano
from sardines ; in preliminary work onrﬁsh paste ma u;g.
A young man of some meantg, from Travancore, was also
i i ious operations.
tralnedé:t:ﬁfn;?—il—?he ptwo sanctioned 'ﬁshing boats
men7t‘ioned in paragraph 4 of my last year's geporg 1"Nere
both built during the year, one, 2 sailer on ”cotcf ines,
fabout 12 tons, named the Sutherland "—after the
OChairman of the Scottish Board by whose courtesy I
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obtained the design—was completed and put in commis-
sion at Cannanore in February ; as it was then late in
the year and alterations and larger nets were required,
she did not do much fishing but has already proved
herself a useful boat, and has caught considerable hauls
of scer and mackerel in 8 fathoms when the inshore
boats caught nothing of the sort. The second hoat of
about 25 tons, built on Arklow designs with a 15
horse-power “ Dan ” motor and called the * Turbinella ™
—after the chanks which she will help to fish—was
launched during the year, but completed only in the
current year ; she is a very strong and fine boat, built
by the “ Madura Co.,” Tuticorin, and is much admired.

But the catching work at Cannanore was principally
cffected during October-December by two Ratnagiri
boats engaged for the purpose: these are 6 to 8 ton
boats, simple drifters, fishing with their own drift nets,
measuring above half a mile when shot, in 8 to 12
fathoms, outside the usual limit of the Malabar Ccanoes ;
they brought in large quantities of medium scer, small
seer (varian), pomfret, Chirocentrus dorab (valei), small
sharks, ctc.; 1,500 b, for one night's work was the
largest catch. These boats enabled me to ascertain (1)
the character of the fish available in the above zone,
(2) the ability of existing hboats to catch such fish with
existing appliances, (3) the quantities, value, and profits
of the catches of such boats, (4) the possibility of keep-
ing fish fresh to shore. The character of the fish (seer,
etc.) has been mentioned, and the ability of the Bombay
—not Malabar or South Kanara—boats to catch them.

The quantities 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 boat moreover only fished for 38 nights.
Hence cach boat caught on an average at the rate of 10
tons for the two months: the value, 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 below beach
rates.

I3

But it was soon found that the catches were often
soft, pasty, or tainted, since the fish, being caught in
drift nets, had been slowly suffo§ated, and had often
been dead some 12 hours on arrival at shore; as the
crew refused to gut the fish I sent out a gutter on each
boat who gutted and washed the fish and applied salt to
the cavity; latterly a very small quantity of boric
preservative was added to the salt; this pref:autéog
entirely preserved the fish and I seldom h}?d fpa?]ty ﬁs
thereafter. The contrast between the fish of t eb rst
and last weeks was remarkable. It has, then, been
proved that at almost no expense—since, ordm;mly, a
boat’s crew would do the gutting, etc.,‘th:lems';:] ves:il
large amount of good fish can be li)ept hgoo i{ wuﬁ%etafor
have often seen largehﬁs}l on th;av atf!i‘isc quite

h caught in near .
fOO(} ec‘;)?i)c;l};c(l):gtrhat R%.tnagiri boats are, for lVest.Coz'z,;z
waters and weather, well adapted for deep sea ﬁghm.f; a‘l
through the fishing season ; they are chea.lp,hgoo sai eys,l,
and manage a large fleet of drift nets; those on tria
had, however, insufficient room for guttmf operz}iltmns,
still less for storing, so that they cannot keep t efse'a
for several days; the larger ones which staly gut (‘)rdd
week, should suit better and will subsequent nye tried.
Until motor boats are introduced these Iargef atnagiri
boats should serve our purposes, especially with a motor
carréer.](%pm” Jish untainted without ice.—This has
been.mentiongd in the prgceding paragraphhso far 55
regards the boats. Keeping fish fre.shhon shore, e.ot.,
during a journey, is equally possible; the expe'rlmen S
at Ennore during the hot weather and Capnando{e more
lately, show this. The experiments mentioned in pas 3-
graphs 9 and 10 of my previous report were contfmue’ ,
and summing them up I would say that, S(} 'ar ﬁs
ascertained, (1) the ﬁ_sl} must be fresh on arrnf/aﬁ it- the
f:).ctory . I cannot sterilise a tainted or ever? s[o ti] sh; (2)
they must be gutted, sp/zt, and _washedc.l ) gve hn(l)t
succeeded in sterilising or preserving goo l;Sl{e wi ode.
fish when merely gulled, except for a; ort perxof ;
splitting 18 required so as to open out the tlsfsues or
;he action of the preservative ; (3) that ,a.‘ very evg, 5 l:)l
10, minutes in strong br}ne makes stqulnsatnon y t 1e
Hfslaire process a certain success, whilst a very small
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addition (o'5 per cent of the weight of the fish) of a
boric preservative to the salt or brine insures preserva-
tion for several days ; (4) that one may not count on more
than 48 hours’ preservation if the fish are packed in a
parcel ; longer if the fish are hung up in an airy place ;
(5) that the very slight saline flavour noticed when the
brined fish is tasted raw, disappears on cooking. The
0’5 per cent boric preservative, innocuous in itself,
is well within the limit (o's per cent of pure boric acid)
allowed by the British Departmental Committee for
mixing with butter, etc., whereas this amount of pre-
servative which, as sold, is a mixture of boric acid,
borax, and salt, is merely added as an external
application of which the greater part remains in the
brine and wholly disappears in cooking. All working
details will be given in my new edition of the
“ Preservation and Curing of Fish”. The experiments
enable fish under the above conditions to be sent up-
country without curing, and in a better and less
dangerous condition than if badly packed in insufficient
ice. Ice is an excellent preservative if the fish is fresh,
if the ice is pure, if it is sufficient, if the fish and ice are
properly packed in proper receptacles so that the fish is
kept continuously below 32° F.; otherwise I prefer the
above safe process for brief preservation. The methods
will be more closely studied next season.

9. Ordinary salting and drying.—The fish from the
Ratnagiri boats and, later, from the “ Sutherland”
provided material for ordinary curing work. This was
successful and the products generally—mere experiments
excluded—were found not only commercially acceptable
for Ceylon, but realized in several cases, e.g., mackerel,
considerably higher prices than ordinary goods; e.g.,
I sold 30,000 mackerel at Rs. 4-14-0 per 1,000 when
local wholesale prices were only Rs. 4-2-0. Prices,
however, are not, at present, fair tests for various
reasons ; (1) we do not know the fancies of the particular
markets, e.g., Madras does not care for good fish dry-
cured and highly salted as for Ceylon ; it desires moister
goods of a high flavour, and so on; Ceylon demands
dry goods but they must be split down the back, and
have the back-bone cut under and turned over; if
split down the belly, as is required by gutting at sea,
they fetch a lower price ; (2) the present salt-fish eating
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public is mostly acquainted with goods of a high
and even strongly tainted flavour and considers that
goods perfectly cured and W1t'}’10ut a suspicion of
?aint are ‘‘not up to the mark ", an expression used
in an East Coast market where _sardmes and mackerel
“cured” (!) by simple drying w1thout‘sa1t and of the
rankest flavour and cheapest price, were alone in demand ;
we have to seek and to reach that vast and respectable
class of the public which at present eats no fish because
the ordinary salt fish (kz}l'uvad) is unpleasant ; these can
usually afford slightly higher prices for good goods, and
this will gradually effect a change in curing methods and
consequently in the goods supplied and accepted. Our
fish are rather too good, in the way of absence of taint,
for present demands ; it is the potential demand of a
better class market that such goods must find. Hence
the enquiry which my Personal Assistant has begun, as
further mentioned below, s.o. *“ Organization.”

A parcel of dry salt fish—cod, haddock, ling, etc.,
was obtained as a specimen from England, and wasa
revelation to curers in its appearance, flavour, etc. I
have experimentally adopted the \?\76§tern method of
splitting the fish by the bt_e]ly and removing the heaq and
most of the backbone ; this greatly improves appearance
and decreases weight for transport but is, at pxese]:nt,
objected to by purchasers ; .I have also adopte<_id S (;]w
drying under shade, e.g., in 2 shed, to' ;Vglh .tg
discoloration from oil found.m all native-cured fish, an
have recently obtained cons.lderable success. i of ard

10. Smoking.— The ordinary and easy method of har
salting and smoking, found quite successfu‘l at Ermore.f
has been more or less dlscoqtlnued partly from pr]fss 0
other work, partly because private persons had tad en 1(;
up; it will, however, have to be ’recom'mexéce an
dew;elbped. In its place light smoking was 'eg'lfn’ a
much more delicate operation; the products,ksu?lélr in
character to the bloater, klpper, and haddfoc Oﬂ rea‘t
Britain, are much more fie51rab1e as food, rolm | avogl,
digestibi]ity, ease of cooking, etc.,-thap hard-salte bgoo s,
but without proper trade organ‘zation cannot (;(13 plﬁ
commercially on the market. For fish so t}‘e?.te‘ hWI
only keep good for a few days or up to'a (;1tmg ﬁ(at
most, so that unless there is a certain, regu ar.lmar e‘%
and fixed demand for the goods, they may easily spoi
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on the vendor’s hands, while, on the other hand, if he
does not keep a good stock he will be unable to meet
calls and will disappoint would-be customers. A market
like Madras might be easily supplied, but those of
provincial towns would be risky unless a set of customers
or a regular trade connection has been obtained.

The experiments have been quite successful so far as
they have gone but will be carried on next season ; the
split fish are either salted or placed in saturated brine
for a short period, drained, and smoked; the product is
quite excellent and has delighted customers, to whom the
method supplies fish not indeed fresh but only slightly
cured. Full details will be published in my manual.

11. Sardines as pilchards.—In a letter read in G.O.
No. 2267, Revenue, dated 17th August 1908, and
elsewhere, e.g., in my book on the ‘ Preservation and

Cure of Fish”, T mentioned the great wastefulness.

shown by the improper or defective utilisation of the
immense catches of sardine on the West Coast, viz., by
drying the fish on the beach and sending them away as
very imperfect manure-—largely consisting of coagulated
oil and sand—to Ceylon, etc., and I proposed to try and
utilize them more fully asfood. 1have sinceascertained
that the catches are much larger than I thought, perhaps
100,000 tons in an ordinary season between September
and April ; a single supplier at a single port supplied
last year to a single merchant 600 tons of dried sardine,
representing perhaps 1,500 tons of fresh fish, to be sent
as manure to coffee estates. This manure, as prepared
by the common fisherman, is generally of the poorest
quality, frequently so devoured by maggots, weevils, etc.,
that little but scales and bone are left ; the smell of the
beaches shows how much nitrogen is wasted. Only a
fraction of the fish is turned into food, and much of this
is simply dried without sal/l and sent away in tainted
masses as food to our East Coast. That which is gutted
is, in order to save time, so wastefully treated that 1,000
Ib. of round ungutted fish yield just 500 lb. of gutted
fish, the heads and guts being frequently thrown away,
though sometimes used as manure. :
The chief reason why this excellent fish is thus
misused is the necessity for great haste if cured.
The fish when caught are thrown into the boat which
waits till it has a full load, perhaps for some hours in
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the hot sun, for it is usually a daylight fishery; the
heat and the bruising caused by the weight of the
piles of fish, induce rapid decomposition. Hence when
the fish get to shore they are often in a poor or even an
advanced condition, and since a ton may contain above
50,000 fish and labour is scarce, it is impossible to gut
many fish before complete taint sets in, so that the bulk
of large catches has, perforce, to be spread on the
beaches to dry into manure. Hence it became necessary
to try and cure without gutting ; t.hIS is not unusual, for
n America herring are practically a/ways cured
“round,” i.e., ungutted; so elso bloaters in England,
and pilchards which are praetlcally large sardines. The
ilchard cure was mentioned'm all essentials in paragraph
138 of my book on the curing of ﬁeh, and Mr. H01-ne1]
has recently supplied certain details. 'Accordmgly I
experimented with much success on this mode of cure,
large modifications in the pornlsh method being neces-
sary. I find that the sardines can be_ brought straight
from the boat, “yoused ” at once with salt in a large
trough, and put into the salting tubs, wholly ungutted,
without any fear of decomposition; the proportion of
salt first used was one of salt to three or four of fish,
but this has been successfully decreased to one to six and
even one to seven. Fish so.treated in December,
January and F ebruary were—with exceptions—perfectly
good in April; in some cases they were left in their
brine, in which case a quantity of the oil usually rostle to
the surface and formed an air proof protection unless
skimmed off as a valuable product; or Fhey were
drained of their brine and perhaps repacked in woodlen.
cases or kerosine tins with a sprinkling of fresh salt;
fish treated in this latter way 1n December and January
remained good for months and are attractive 1in appear-
ance. Consequently I can now take a ton—dcanoe
load—of sardine and make'them safe from all angeg
for months at least, by a single hours.wor'k occupll;a
in washing, rousing with salt, and placing in the tu gd
The method is entirely novel in this coullt}yda11
successful, but much further practice 1s requlre tﬁ
ascertain complete data and the best methods; tgese wli
be published hereafter. The fishthus prep?re sSmo fi
excellently, and keep good and savoury for severa

months.
2
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As compared with gutted and dried sardine they
have disadvantages ; they require more salt; they
arc moist—though not in brine—and consequently
above twice as heavy, and they require better packing ;
hence hoth packing and transport charges are compara-
tively heavy, /% conlra, they provide more and more
digestible nutriment, while the cost of salt is balanced
by the absence of the cost and heavy loss of gutting,
The advantage, however, which outweighs all else is
that by the rapidity and ease of curing any desired
quantity of sardines may now be turned into good food ;
under this method it is even possible to take out a large
boat to the sardine grounds, if at all distant, and place
the fish at once in salt whise at sea. Morcover, they
can be taken from the tulys at any time and smoked or
otherwise dealt with.

On the large scale these pilchard-cured fish can be
landed in Madras at R, 45 to Rs. 50 per ton of cured
fish, all costs, curery’ profit, packing and rajl charges
included, or 50 to 45 Ib. per rupee ; hence they can
there be sold retail at 2 Ib, per anna.  The cost may
eventually be somewhat decreased.

But the method of salting ungutted sardine enables
us to deal with the fish in anothey way ; by putting the
fish into salt at 1 to 7 (11b. salt to # Ib, fish) any quan-
tity of fish can be made safe for some days and can be
taken out at leisure and dried or smoked : in this way
while the delay and cost of gutting is avoided, the
fish, being dried, can be very cheaply packed and
transported ; this is a middle way between the pilchard
cure and the present dry cure of gutted fish,

12. [Ush-0i/ and guano.—But for some years, in the
absence of rapid curing, sardines will be made into
fertiliser, and it has been therefore necessary to introduce
better methods by which the valuable oi] should not be
wasted while the nitrogen and phosphoric acid should be
fully conserved. The matter was mentioned in para-
graph 23 of my previous annual report and has now
been carried a stage further both by Mr. U. Choyi and
myself.  Mr. Choyi has now three presses and has
succeeded in placing marketable crude brown oil, and
good guano of 83 per cent nitrogen and 7°95 per cent
phosphoric acid, on the market at remunerative rates,
My own work was preliminary only, intended to device
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methods of obtaining better qualities of oil and guano,

- to avoid waste of material and labour, and to utilise waste

matter, The matter will have to be carrie.c(ii further
before publication of results, b.ut it may l.)edsax dalt) ortl}fe
that instead of coarse brown oil I have plo']uc? g yb (;
simplest methods and plant fine yellow ond of t cﬁ fes
quality, never before obtained on the coast an .lqu1te 1’t. ox‘-
use as an edible; that the largest y]eld of o; —‘—so‘.cu. ge
that I will wait for futther experiments l?e ore ng13g
percentages—was obtained from the guts 'EOZIV mos );
asted and which the local curers derided as 01f
:)Vroducers; and that I have ascertained the causes o
i aste. ‘
Con?;:dill’z?flebvg said from exper{ence ‘él}at C'htm?r%gézi
ordinary season 10 tons of fresh sardine a pre:
duce 2 tons of dry guano of the constituents given
'pligve and 1 ton, i.e., 10 per cent, of oil on an average
gf fat and moderately fat fish ; the outturn of oil ca]n b.e;
improved in quality and quantity, but the guano only, i
1mp]] in quality. Plant has now been or is being
;iega;'ed fo(}-the thorough examination of this important
1ndfsmzl/;;vfzzlli.lneons.—Preliminary experiments in fish
aste\gs. were begun, and the results warn'alltdevelo%mellts
v h plant already obtained for the purpose. The use
for u o cond and third time of érine derived from heavy
fo? ; csrehas been very successful and effects a notable
e onoy this is possible because the fish in salt are
S(é??e?:ﬁgj ’clean and untainted andlthf_: tL_xbs Isamtglrt)é,r:g
ing ine is good; it 1s also
Lo thhecIZZiuiggg, azrtlil §0met§nes wood charcoal, and
throu%en be used several times ; such brine has been
ort uite sweet for a month. Briming with saturatgd
lgfifi]teqis found, for some purposes, superior to sa]rt, t ig
h being kept up by loose salt; a better su_rxz;)c.q
s i n toolightly smoked fish; a few minutes in brine
Fh'uls g:'t‘:{;erve fish fresh—with a slight saline Havour
:vvillenpr‘avw which disappears in cooki.n‘ci—*fctir 31 ::la%r“?]r tiweo,
i if o : f the weight o sh, i.e.,
cspecialy lcfx;) lsbpetr)eczgtdeod of boricgpreservativc. The
(fl']b. ngt 2recéiv'éd from the salt pans has been greatlg
mroy d for fish-curing by a washing with saturate
brine, a d fish cured with this salt are clean from the
gggz’ngndirty surface which are apt to characterize fish

2-A
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cured with unwashed salt : the magnesium and calcium
salts however are, of course, unaffected by washing, and
I have had to experiment largely with English sale. It
has been found that in a tropical climate salt “strikes”
much harder and more quickly than in temperate
regions; British practice is consequently apt to be
misleading as to the quantity and period of salting. It
has also been proved by numerous experiments that
ungutted sardines roused with salt in such small quanti-
ties as 1 to 12, 1 to 16, and even 1 to 20, will keep good
for many hours ; in one case salt at 1 to 16 preserved the
fish perfectly for above 36 hours; hence fish can be kept
from putrefaction while awaiting gutting, etc.

14. Ulilisation of waste—Pits were dug at onc end
of the yard and lined with wood, mats, etc, These were
gradually filled with offal from gutted fish, failed
experiments, etc., with a modicum of ash from the
municipal cinerator and of quicklime. The result after
several months has bcen a quantity of manure which has
been dried and bagged ; its analysis has not yet been
obtained. Except on rare and very temporary occasions
the presence of such pits in the yard was absolutely
unnoticeable by the senses, so that we got rid of our
offal—and much more—not only without nuisance but
with considerable gain. The quantity of offal available
in the vicinity is shown by the fact that a wood.-lined pit
holding about 130 cubic’ feet was filled to the brim in
one alternoon of large catches with sardine offal from the
neighbouring gutting places, and much more was avail-
able. As shown above, however, sardine offal should
first be boiled for oil before consignment to the manure
pit, and this has been effected in the Experimental
Station with very notable results, By the common
methods of gutting, 10,000 tons of valuable stuff con-
taining large quantities of oil and fertiliser are available
for every 20,000 tons of sardine caught; this as per
actuals should yield at least 1,000 tons of oil, worth
Rs. 12 lakhs, besides guano. This at present is almost
entirely wasted, besides the manure contained in immense
quantities of other fish offal, fish bones, etc.

15. Prices of fish fresh and cured as ascertained by
practice’at the Experimental Station, etc.— Fish, mostly
prime, were, according to contract, brought in by the
Ratnagiri boats at rates which were usually 20 to 25
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beach prices ; seer cost just 1 anna per lb.:
Rel.'igint(}sﬁ]gl‘?’ seer),'pvalei (Chirocentrus dorab) and
\?)lmfret (usually black) which formed the bulk of the fish,
Eost Rs. 10, Rs. 10,and Rs. 7per.hundred round ﬁsh
respectively, or about 93, 7, and 8 pies per Ib. Vanacrll
and pomfret when cured for Colombo sold at the yar
holesale at Rs. 16 and Rs. 12 per 100 respectively or, at
::xeircured weights, 2 and 2} annas per pound ; valei ?lso
sold at Rs. 16 or about 14 anna per Ib., being a lalger
arser, and more bony fish. Since salt—at fish-curing
COdd ri’ces viz., 10 annas per maund—and labour charged
'y?rlogal rat,es, cost less than Rs. 2 per 100, there was a
}1 ir profit; had the fish been bought on the beach the
au‘ﬁtp wou'ld have been small. The additional cost
P;O moking is trifling, since the labour of placing fish
or s d removing them from the kiln is about equal to or
in anthan that involved in drying the fish during several
desss while the cost of the c.hip.s and sawdust used in
S;}(I)];ing, is, per pound, infinitesimal. N - .
6. The cost of mackerel and sardines is very
d'ffI .nt. Mackerel are sold per 1,000 usually at from
o 'Rs 3, and ordinarily weigh round slightly over
Rs. 2 ¢ oo Ib. when gutted ; dried or smoked they
ROy t 12;5 Ib., and moist (salted and drained)
6 1]3. The usual wholesale price of cured
about 105 ied) gutted mackerel is about Rs. 4 when

(salted and dri Rs. 2 ; the local allowance by
t about Rs. 2 s .
&Zﬁ%ﬁznfﬁsﬁ cirers for salt, at fish-curing yard rates, is

annas, per 1,000 ; salt iS,
f veover a?ﬁ)vx{zgog: g 1i:?mfas when pﬁsh are cured for
howevle)r, ~alabour includes all operations from the boat
Copa Ociown viz., carriage, gutting, application of, but
to the &9 f, salt drying, etc. Hence the cured fish may
O e O: er 1.000, and are sold at Rs. 4 including
cost 1 g Egﬁt ’Th,e Station mackerel however spld
merchants I—)o an;i Rs. 4~14-0 per 1,000 when fish-curing
at Rs 4~Ilferel sold at Rs. 4-2-0, so that on nearly
ard mac od profit was made ; this was due to their
A0 e goandpgood appearance. Hence 1,000 well
soundneSj dried mackerel, weighing full 120 Ib., of good
salted an absolutely free from taint, and warranted to
appeafr anc:{reral months, can be sold ex-yard at Rs. 5, or
keep CC{F-IS] unny and fo.r. Canrganore at Rs. 5-8-0,
ﬁagslzeprilcesggiving a good profit, if salt and labour be
1

2 CW
weigh 120
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gl'l\l(':nr 'a’t ‘_rthe‘ rates ‘pmd. in the fish-curing yards; at
rdmary rates for duty-paid salt 8 annas more covers the
extra cost. A wooden one-dozen case contains just 340
of such fish, and weighing gross about 52 Ib. (40to 42 Ib.
of’ ﬁ;h} can be sold for. Cannanore for Rs. 2. Salted
Ed'c‘\mctl not sun-dried but simply drained and slightly
" ();;.Jt, can be similarly sold, but the box averages about
1)4 b. x‘vth 54 Ib. of fish ; this product will not keep so
ong as sun-dried fish but is otherwise desirable ; the
charge is similar though labour is less, because more
slﬂt’m‘ used and the fish may be in salt for some days
:)lr();ltu((:ltemz'mil' ‘;%nscs. Smoked mackerel, a very good
prods ,“[’)dc\‘s at 300 to the l?ox which, with 34 Ib. of
-f]o’ ((Lrvc.x ages 44 Ilz. ; the cost is similar ; these fish keep
;:()():;hof-l(?;f: and February cured fish are now (July) in
W(n-ll{/ .;ll‘;izlj:{iézcs cr)st,.whe.n sufficiently abundant for large
e bout | S'],r,?'”fn a little less, per ton, taking a large
cans t(mc ° Sh\(l 15 of between 5 and 6 maunds each,
ey tan. y the pilchard cure the cost of salt and all
b ur does not exceed Rs. 4 to Rs. 5 per ton of fish (at
Rs. ?—.112' i)o fo.r Si‘l]t at ro annas per maund, and Rs. 2 per
fon ?1 Rd our) so that the ton of fresh fish costs, when
ﬁghet( , 'Sl.— 16 to Rs. 17 in all, and taking 1} tons of fresh
érto make one ton of cured fish the latter costs Rs. 21
fhe C(())l:t (())1f r;f:;é]r{].y 7 Ib.per anna.  To this must be added
he cost 'llld Ing cascs, usually cheap wooden boxes
or ; small quantities, kerosine tins with covers. A
mloe. : 01%11 casc c95t111g 4 annas holds 48 to 54 Ib. of
m is . pi chard-cured sardine, so that the fish cost about
(ﬁ 51};]1:\;1,?1 belfst(;elcatse be sold f.o.r. Cannanore at Re. 1, the
( ; ” . o M M - -
per cent. A kerosine tin of such dbne weigho 40 1o,
gross and contai 1 h ; thi b sold. for
8 ains 374 b, of fish; this can be sold for
dm;lft 12 annas 1if the tin can be got for 4 annas.
dried,orh(;‘::i)iee“(’] tt}lw]cese le'chard-curcd fish are either
reduced ; I hold smok gac plky Chalg(.zs- can be greatly
o o s g od simo ed ungutted sardines, now above
jour C(i)(:l?msno , ]\\thlCh have travelled hundreds of miles
ih & commo package, and have been left loose ina box ;
ey are still (July) in excellent condition and flavour
'a?flqutc unbroken ; these can be sold with a good pl‘Oﬁ‘;
gf? gﬁtﬁR}? 50 t(‘)L Rs. 55 per ton (cqual to nearly 2 tons
resh fish) or 2} Ib, per anna packed in mats, etc., and
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fo.r. Cannanore. The pronounced flavour of these
smoked ungutted sardines is absolutely free from taint,
and arises solely from the character of the fish and from
the salt and smoke, combined with the natural oil.  The
Indian consumer should approve of these goods as a
substitute for tainted fish.

The above figures assume salt at fish-curing yard
rates, viz., 10 annas per maund of 82 lb., not at the
Cannanore DBazaar rates of Rs. 1-10-0 per maund;
also labour at local rates.

Dried sardines gutted in local fashion were sold at
the Station at Rs. 3-4-o to Rs. 3-13-8 per 10,000
which, in the smaller sizes, represent about one maund.
Hence the ton of such fish represents 270,000 fish worth
Rs. 88 to Rs. 103, averaging Rs. 95.  But 270,000
small sardines represent about 5 tons of fresh fish of
which a full half is lost in gutting, and the resulting 23
tons dry into about 1 ton; these 5 tons cost about Rs. 6o,
<o that after adding about Rs. 5-8-0 being the cost
of salt on 2% tons of gutted fish, viz., 8} maunds at annas
10, and labour, etc., Rs._. 12-8-0 for gutting and hand-
ling 270,000 fish weigh.mg 5 tons when ungutted, or
Rs. 78 in all, there is a fair profit. The waste of material
in gutting is here apparent; it 1 slightly less with
larger fish of which 28,000 sometimes go to the ton

instead of 50,000 or more of small ones. Fish placed
as now practised at the Station, and

found to weigh 180 Ib. per 10,000 and

36,500 weighing 655 Ib. were sold for nearly Rs. 15, or
Rs. 50 per ton. In this method the ton of dry fish
represents about 2} tons of fresh fish—dryage being

costing Rs. 27; salt at 1 to 6

the only source of waste—
on the gross weight cost, at annas 10 per maund, Rs.
6-8-0, and labour not more than Rs. 4-8-0 at Rs. 2

per ton since there was no gutting and a less gross
weight was handled ; hence the cost per ton of dried
%ish was not above Rs. 39, which gives a profit of Rs. 1.
Under the Station system of utilising old brine the
cost has been decreased and profits 1mprovcd, whether
for gutted or ungutted 'ﬁsh. As mentlonfzd above, the
real profit from the Station me‘t}'xod of salting and dry-
ing without gutting is the ability to save, as untainted
food, as many tons of sardines as can be brought
to shore, whereas the slow and laborious process of

ungutted in salt,
then dried, were
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gutting prevents the use of more than a fractjon of
the catches when abundant. '

18, Organiualion of a trade. - The experience of the
past year enforces the commonplace that if the industry
and trade are to be seriously developed dusiness dnow-
ledge and business organizalion are necessary prelimi-
naries ;. good products are uscless if on the one hand
they are not acceptable or on the other arc not known
or introduced to the public.

As regards acceplability, my Personal Assistant,
Mr. V. Govindan, made a tour of special enquiry
and has obtained valuable first-hand information and
facts. He found that existing markets are somewhat
particular; the fish-eaters of Madras City seem to
demand moist fish with light salt, and consequently, a
certain amount of taint or high flavour: fish cured as
for Colombo, viz., well salted, dry, and absolutely free
from such flavour, are not desired ; apparently it is not
merely a question of cheap price, but of custom. Not
only so but in the Tamil districts of the East Coast
most of the fish seems to be consumed when tainted
cither because of necessity or from preference, more
probably the former; a large proportion of the supply
is West Coast fish not good cnough for Ceylon, or it
consists of mackerel and sardines cured absolutely with-
out salt and undistinguishable —sardines—from the fish
dried on the beaches as manure ; the moist fish has
little salt and is consequently tainted and maggotty ; the
fish of the so-called *“Madura cure ” is soft and pasty.
Much of this is due to the demand for excessive cheap-
ness, part to originally defective curing ; the two reasons
act and react on one another ; the cheapest goods are
required and these can only be supplied of bad quality ;
being of bad quality no respectable persons purchase it.
As an example, the saltless sardines, containing a mini-
mum of nourishment, are kept on the market until they
arc absolutely unfit for anything except manure ;
mackerel bought fresh on the West Coast at Rs. 2 per
1,000 are required to be sold at Rs. 3 per 1,000 in South
Arcot; I have been told that Tami] coolies in Ceylon
used to filch for food portions of the dried sardines used
on the estates as manure, being so similar to the stuff
they were accustomed to in India. My Assistant also
found that the public was quite unaware thai “ karuvad "
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Id be anything but the stuff usually found
gs:]ttﬁzh)rsa?ruket, a.ndy actually consid?,red well .cureg
untainted fish as “not up to the mark " because it haf
not the accustomed appearance and smell. It is, (11
course, obvious that men who f01: ages ha-.ve acceptfl
and have come to approve _of“hlgh or rotten goods
as their only fish supply, will not readily change hto
other and less highly flavoured products. Never'td e(i
less Mr. Govindan considers that the mass are gcllll e
largely by cheapness and that if we can supply g(l){o pr?l-
ducts at equally cheap or cheaper rates, the market wi
readily accept them ; this I think is obvious; the Pfoor}(:r
classes will buy in the cheapest market even if the
prod UCtsBaltetﬁ(e)fs is a far larger and better market to be

I% re:il viz., the potential market consisting of the
e ie n’umbe’r of fairly well-to-do persons who would
lmtmgslﬁ if it were provided of good quality and appear-
an en at a slightly increased price. For such pc;lr-
sons FV nsider thgt it remains for us to create both the
cupp 1 'C?ld the specific taste; as in Ceylon good dried
foh v taken the place of bad stuff in the better class
o e . we can create a demand for good products

artljetsl’ ibng good products whether they be dry or m.otxig
hzasviﬁ?g’r ligﬁtly salted, plain or sm?ked, and Zo (r)lt;t'ura]

ime requisites are good appearance, goo natural
E:;vour wholesome food, and reasonable price.

isi ith ease ; as shown in

ide all these requisites Wit !
O provfe dlltlo 17, 1 élan provide fishery products of
paragrapa ' ’llent quality at the most moderate

even exce ' \
go'o‘d an(tlld even for the poorer cl'asses at rates as low as
pm‘?)sé 3esired but without the tainted flavour they seem
can

bstitute an excellent and pro-
he need(’it}fllm\lz%}:jrl f:;rngi)lé)d salting and smoking. Buf
s 1 can ut these goods on the market zof as casua
unless | Ca'nrgaular intervals and in small quantities buﬁ
arc_els at-llr hoabitually, visibly, and in bulk so that a
persistent s, impossible to create such market for the
may l?uy(,ilt lxs1d a main lesson of the past year, from my
& eners ace and, regrettably, that of others, is that
own exizrsl:;y to take one or two particular localities,
1t 15 ne

i i lied
ch locality and keep it supp
open f" Slfllop sz gacp]—:‘oiitcts ; a locality, for instance, suc1}11
e lli?dg ignland town where all social strata are we
as a larg
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represented. Various enquiries, especially that of my Per-

sonal Assistant, show that the conditions of the fish trade

are not at all satisfactory ; as might be inferred from the

status of the fishing and curing classes, there is no such

organization or business power as would enable them to

hold their own with the up-country wholesale merchants

who conscquently have too much power in their hands

as regards both the consignors from the coast and the

retailers in the markets ; goods sent from the coast are, on

receipt, often said to be damaged, or unsuitable for the

market, etc. ectc., and the consignors have to take what

they can get ; retailers and consumers similarly have to

buy what the wholesale men choose and at their prices

which are kept up in various ways ; onc merchant in a

large town suggested the fable that prices were high

because Furopeans have come and swept the West Coast
with vast copper wire nets many miles long, and sent off
the fish to urope so that none were available for inland,

and so forth.  Iiven when no tricks are played the com-
mission demanded or the profit expected as wholesalers
is ruinously large, simply because there is cither a mono-
poly or a ring.  Now just as Government is alone able
to step in and experiment on new methods, so it rests with
Government to introduce untainted, good, but—on that
account —novel products to a market hitherto undeve-
loped ; the wholesale merchants will not risk new products
or attempt a new market with untried goods, and though
several agreed to do so, none has actually come forward.
tHence the necessity for temporary trade, in  which
Government are, as in new catching and curing methods,
simply proncers, actually developing a trade and markets
which do not at present exist and will not exist till so
developed ; when developed, Government operations
will cease, and the fish trade obtain the whole benefit of
the Government pioncer operations.  As pointed out
above, moreover, organization is specially needed in the
transport and disposal of fish either fresh or lightly
cured.

20. Oyster culture.—This experiment, at Ennore,
alluded to in paragraph 17 of last year's report, was
again tried in September-December 1909 by the placing
of fresh tile collectors in reserved arca of the backwater ;
the result was precisely similar to that of 1908 as to the
time and occasion of the deposit of spat and the growth
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of the young oyster. More than that, on examination in
March 1910 it was found that the young oysters deposited
as spat in October 1908 were malure measuring up to
4+ X 3% inches, and 1} inches in thickness, while the
flavour was excellent.  Hence it is now a demonstrated
fact that oyster spat can be obtained in abundance by the
simplest of processes and that the oysters are fully
marketable in 18 months from spat fall. This matter
has been fully reported on in Mr. Hornell's two papers,
on oyster culture at Arcachon and on a proposed oyster
farm at Pulicat, submitted with my letter No. 233, dated
the rst July 1910 ; the beginnings of an oyster industry
are now in sight, and ten years may see it well established
as a profitable business both in Madras and elsewhere.
21. Pearl and Chank [isheries.—These were taken
over from the Collector of Tinnevelly and Port Officer
of Tuticorin from 1st April 1909, and have been worked
by “ Fisheries” throughout the year. The pearl bank
inspection begun in March 1909 was concluded in April ;
no pearl oysters were found. The chank fishery
continued till May with good results as reported in the
Superintendent’s letter read in G.O., No. 3076, Revenue,
dated 13th November 1909 ; the proceeds of the fishery
were 272,841 first sort shells sold at Rs. 99_odd per
1,000 for a sum of Rs. 27,536 including undersized and
wormed shells at Rs. 6 per 1,000; deducting the sums
paid to the divers and cost of management, the net
proceeds were Rs. 18,397. Mr. V. Govindan, Personal
Assistant, was in charge from May to November during
Mr. Hornell's absence in Europe and did good work
throughout ; from November Mr. Horr}ell was in cha_rge.
During the season 1909-IO various CONCessions
sanctioned by Government were madc; to the divers, such
as the promise of 8 pies per shell instead of 6 for all
full-sized shells obtained above 3 I_akhs_; bad weqther
prevented this concession from coming into operation ;
a small bonus per canoe was however granted to the
divers ; a channel was also re-opened so that the boats
could get close to the chank godown. By the purchase
of the motor whale-boat  Pearl ” received at the end of
January, considerable aid was given to the divers by
towing their canoes when calms would otherwise have
caused entire inability to go to sea; this happened on
15 days and she thus enabled thedivers to obtain 17,000
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shells, of which the net value to Government was
Rs. 1,530, which would otherwise have remained
unfished ; hence she paid half her capital cost in three
months and greatly assisted as well as profited the
divers.  As a result of circulars, cte., by Mr. Hornell,
issued to the trade in Caleutta, etc., during the year,
greatly enhanced prices were obtained at the recent sale
of the shells, viz., Rs. 121 odd per 1.000 shells above 2}
inches in diameter, so that the gross proceeds for 338,661
shells of all sizes were Rs. 37,2 17, and net Rs. 20,924,
being the best for many years; thesc figures are given
here as being the result of the work of the year under
report, for which full details will be found in the special
report which accompanies this general one,

22. /nland.—The work of Mr. Wilson, Piscicultural
Expert, has been mentioned above, but apart from the
trout hatchery which is under the Collector of the
Nilgiris, the first piscicultural work placed in operation
in inland waters was begun during the year, viz., the
hilsa hatchery at the Lower Anicut leased fishery on the
Coleroon.  This was mentioned as a suggestion in
paragraph 25 of my last year's report, and was sanctioned
by Government in G.Os. No. 1219, Revenue, dated sth
May 1909, and No. 2231, Revenue, dated 13th August
1909 ; work was completed in August, the hatchery
being placed at the Public Works bungalow at the Lower
Anicut ; the plant consisted of the usual water tanks, a
battery of Macdonald hatching jars obtained from
America by the courtesy of the Uhited States of America
Fishery Commission, "and accessorics, Mr. Wilson
arranged with fishermen for 4 supply of ripe ova, which
were fertilised, hatched out in the Jars, and passed thence
into the reception tanks.  The high temperature (80° F.)
of the water at the hatching point, which was a verandah
of the bungalow, proved a difficulty, so that it was
necessary to put tice fry out into a sheltered and reedy
spot in the river almost as soon as they were hatched.
Being the first of a series of hatchings and conducted
under previously unknown conditions, nothing can yet
be predicted as to results in increasing the hilsa supply ;
it is however now ascertained (1) that hilsa can be
successfully hatched artificially in large quantities, (2)
that the period of incubation is on and from the third
day at a temperature of about 80 F. probably this is

. representativ
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the maximum temperature advisable. Much dlfﬁcult':y
was found in inducing the fishermen to Suppl}):*ovfj’
especially of a suitable and uninjured character ; tdl? an
the temperature question will have to be arfa‘nged }(l)?
Mr. Wilson also successfully carried fertilised hilsa
ova to the West Coast where he depogte'd. manzi/
thousands of eggs in a part of the Pom'lar?x river in g(iﬁ
positions such as the fish would select if running up (z
river to spawn ; it willhbev\lf'emeénbeied that at presen
hilsa on the West Coast. '
ther&cﬁfri?——Much general work, the resu](tis of V-Vhtllih
cannot be reported on paper, was lc}oned urm%lf i:
T e b S halts, foh and oyater culture, fish
Europe of motors, boats, s] Dyster cut e o
curing, curing anfi Corvioms » E'n;)t,be iness men either for
ded numerous interviews with business me; rer {o
igtrfining or for giving mform.atxon.' 'I\t/I.n.n ;Rt/;xclisclx;l‘s:
chief work has also been that of 1nvestlga io and the
preparation of plans as noted above. orresp ndence
onsiderable, and includes enquiries during
(e ﬁ?om officials in Bengal, Eastern Bengal, the

ear ' :
g]el'};tb Bombay, Gwalior, etc., on the matter of ﬁshqry
UI'J ti(,)ns The stations have been visited by quite
s ' s interested, of whom some spent

of person ed, of wt me spent
o ¥ ing operations in view to imitation ;

several days in studyi i i
steral pt};l‘SODS have started fish-curing as a direct

consequence of such studies anfh\geer:d aéf zlzrl;égf??[i%};
s lf? aolfalf ) Iv{vsxyz;cilti firm came specially to
udied the work there going (;n,C 3;21 rg;:}clie
i ing a supply o ;
buSl?CfSﬁlﬁzp;)izélSing?%?gsalf of thigp Presidency have
S‘Ias‘:)el;adc enquiries, especially as regards the ﬁsh-};).ll
:nd ouano industry which is .llkely to deve]o;;e‘tjj
current year along the lines which I have suggdes cd—
hat of numerous very small factories scattere a ?T]b
:hg coast line—and which Mr. Choyi oi;iCannanow Ogg
been the first to adopt with, I am glaStoerS;y’eiom
success which I hope to see increcased. _Sev prk~ ns
- d to come or to send delegates to wo &
P Oplose‘tudents in the stations; two of these actually
e on of whom is a young man from Travancore
with Onee capital who ~shaped well during several
xvlvagrtlthzo:fl; Cannanore and will be with me next season.

Cannanore, st
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My book on the “Preservation and Cure of Tish*
(G.O. Mis. No. 351, Revenue, dated 1oth I'ebruary
1909) met with some approval, so that the edition was
exhausted during the year and a further one, embodying
the results of Madras experience, is called for,

A large amount of encrgy, time, and some material
has been spent on experiment, much of which was only
useful as showing what not to do: it requires much
patience, time, and some money to work out to success

experiments which often cannot be immediately repeated

or which last only for a bricf season, and which are not
only wholly novel to the country but have to be carried
out by inexperienced hands “and under conditions
absolutely different from those of the countries where
they originally developed ; the results, morcover, though
often successful, may be found to be unacceptable to the
existing markets. In a recent  American Fishery
Bulletin it is remarked that “ the most valuable branch
“of the American herring industry is the canning of
“small herring under the name of sardines. The busi-
“ness began in 1875, preceded by six or scven years of
“experimental work,” etc. So in'the middle of the 19th
century it took the French Government twelve years of
experimental work at Arcachon merely to revive and
to place on a new footing the ancient but decadent
oysterindustry. Ineced hardly say that if in the energetic,
businesslike States and in “the temperate climate of
Maine, a single branch of fishery work, and that a more
or less mechanical and well-known one, had to be
preceded by “six or seven years of experiment,” we can
hardly expect to be more fortunate, more skilful in
attempting to develop in ways suited to this tropical
climate and amongst and with these tropical people a
whole series of fishery operations and products developed
amidst other conditions and other folk, beginning with
the fishing net and ending only with the consumer.
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Letter—from Sir ¥. A, NicHousoNn, K.C.LE., Honorary
Director—Madras Fisheries.

Dated—Madras, the roth August rgi4.
I have the honour to submit my general report for
; 1910-11. '
theg.eifm;{_rl‘his remained as in 1909~1910, vx?.,
myself, Messrs. Wilson, Hornell and V Govindan as
assistants, two sub-assistants, qnd subordmate_s.

3. Work done.—This cox_151stec_l of operations at the
Cannanore experimental station with demopstl'aEI?ns_ on
the West Coast, the preparation and execution of various
piscicultural projects, a certain amount of mve;txg?pz:,
and a considerable amount of.edgcgltwe and stlmu‘ﬁtl'\ﬁ
work amongst the public and individuals; these wi <11
be detailed below. The chank fishery, t!lough mentioned
briefly, is the subject of the usual separate r;port}.{ -

4. Work done tndividually.—1 continue a.sh on(?'r1
ary Director in general charge of operations wit sl?s_clﬁ

harge of the Cannanore experlmental statlon,’vs ic :
tchis year, took up more particularly the manufactures
of oil and guano from sardines, continuing, however,
curl&g; eﬁerg]e\x;\ﬁl‘son, Piscicultural expert, continued
his tro;lt w;)rk on the Nilgiris, includlngb’theh sufccss‘sifﬁ}
importation at his own expense of a .atc. 0 ol
¢” late in the year; also rhe conservation § ! e
flI‘OUer waters of the Moyar and Bhavani. flhe un ei
la fish farm scheme was under construction, Z(}fverl:l
ls:rge tanks were stocked, and other p}rOJect%er‘:z(r)]tawoyr l:ei
Kanigiri reservoir (Nellore) project, La\;e been workes
out and either sanctioned or sent up oh : othell
Wilson's advice has also been sought from o
x(r).vinces by various people and associations—see below

s.v. ¢ Pisciculture.”

Mr. ]J. Hornell,
of the Pear]l and Chank

r.L.s., continued as Superintendent
Fisheries and as Marine Assist-
ant. the dual service giving abundance of wo&k.' }}1{0]1?
rt (Bulletin No. 5) on oyster culture at . reac
i § sons for India was characterized by Govc,:’mmer.lt
and“lts o valuable and practical piece of work.” This
e ort Verybased on a long personal visit to Arcachon
report wa?ut‘lOUO'h in 1909, and has resulted ina practi-
W}lleslzzt?f:;e for ooyster culture now in actual operation at
ca



32

Pulicat. A second report (Bulletin No. 6) on “ Marine
Fish Farming.” also based on his tour in France and
[taly, is before Government.  He visited Bengal and
Eastern Bengal on chank service and has reported
results and made suggestions now before Government,
while a further report on the technical and artistic aspects
of the industry has been in active preparation, His
advice on many practical matters especially regarding
the proposed Inspection Schooner, fishing possibilities,
etc., has been of great value to myself and to enquirers.

Mr. V. Govindan, B.a., ¥.7.5., continued as my Personal]
Assistant and rendered extremely valuable service of a
character which, perhaps, only himself, as an Indian
thoroughly acquainted with the fisher-folk, their work,
and their needs, and deeply interested therein, could fully
render, viz., in conversing and arguing familiarly with
the various classes, informing and persuading” them
regarding new methods of fishing, curing, manufactur-
ing, and co-operating, as well as in ascertaining and
reporting their needs, ideas, objections and difficulties :
he has also carried out demonstrations of a practical
character in the fish-oil and guano business, and much
of the success which is attending the development of
this new industry is due to him.  He has also directly
assisted me in the numerous details of my work as
Director.

CANNANORE EXPERIMENTAL STATION.

5. The main operations carried on here were—

(1) the preparation of dried salt fish of superior
quality ;

(2) the treatment of fish, large and small, by pick-
ling ;
g (3) the preparation of lightly cured fish :
(4) miscellaneous ;
(5) the manufacture of fish-oil and guano from the
oil-sardine (Clupea longiceps).

6. Dried salt fish.—The fish was mostly obtained,
as in 1909-10, by hiring two Ratnagiri boats. The
season, October to December, was CXtreme]y bad for
driftnet fishing owing to the protraction of the south-west
monsoon ; the two. boats fished for only 49 and 42 days
respectively and obtained only 22,307 1b. (10 tons) of
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clean (gutted) fish, whereas in 1909, they fished for
about 20 days for a local merchant and 43 days for the
station, catching during the latter 43 days, 38,000 Ib. of
round fish (besides their food and other fish) or nearly
33,000 lb. of clean fish of which the prime portion was
larger than in the present year, and the total value of
the catches was Rs. 1,600. The total amount paid this
year for 22,307 lb. clean fish was Rs. 866 which works
out at about 7°4 pies per lb. or practically 65 pies per
Ib. for round (ungutted) fish, allowing about 15 per cent
for gutting. Only 55 per cent was prime fish (seer,
medium and small seer and pomfret) and the rest was
coarse fish including catfish and small shark. The
boats also retained enough of their catches for their own
consumption and some—a little—for carrying home at
the end of the season. The largest catch in one day by
the two boats was 2,101 lb. of gutted fish valued at
Rs. 71. o o
7. Pickling.—Pickling, i.e, salting in barrels for sale
as wet fish, isa method new to this country; it was not
fully carried out owing to the impossibility of obtaining
proper barrels, absurd prices being asked for unsuitable
articles. The matter will again be taken up. But‘a
quantity of varian, pomfret, and mack(;rel were placed in
open, roughly lidded boxes and tubs, in one to three salt
(1 1b. saltto 3 Ib. of fish) as in western countries, and are
perfectly good at the time of writing (June) though laid
down in January and February ; some of the surface fish
had become slightly pink, but thfi fish are all good and
are available for sale, and are being used successfully
for freshening and smoking, etc., during the monsoon
when dried fish is hardly procurable. .

8. Light or mild czta’edﬁs/z.—'rhls'hxghly important
experiment was developed ; the object is to place on the

- inland market an article so lightly cured as to be a sub-

stitute for fresh fish which is, at present, unuttaix?able
except id a few places where a high-price demand is 50
considerable (e.g., Ootacamund, Bangalore, etc.) that it
pays to ice fish; the light cured article is for genecral
consumption. By a new method wholly free from the
use of preservatives, fish can be sufficiently cured to be
a fair substitute for fresh fish, only slightly saline, and
good for a week ; if smoked the fish is an excellent sub-
stitute for smoked haddock, Parcels of such fish both

3
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unsmoked and smoked, have been repeatedly consumed
by myself and friends with satisfaction more than a
week after despatch from the station and frequently four
days cn route.” By the end of next scason the experi-
ment will be developed sufficiently for publication ; at
present the mode of packing, almost as important
in this country as the curing, requires study and ex-
periment.  But, as stated last year, the sale of such
fish requires thorough organization, since the supply and
demand must be so adjusted that there shall never be a
stock lTong on hand ; it must be sold almost immediately,
If my experiments prove as successful as they promise,
a very wide market and large demand should follow.

9. Miscellancons.—This includes further experi-
ments in wasking salt ; the ordinary salt, as supplied to
the fish-curing yards, has so large a proportion of dust,
mud, sand, small shells, etc., that it is useless to attempt
first class curing with it ; the cleanest fish cat gritty, By
washing the salt in a sieve in a tub of semi-saturated brine,
an operation which a girl can carry out alone at the rate of
a maund per 2o minutes, and draining and drying the
washed salt, a very good and clean article is obtained with
a loss of something like 10 per cent of which about half
is mud and rubbish. This raises the price of a maund
from 10 to about 11 annas. The salt is then almost as
good as British duty-paid salt as regards cleanness, but
seems inferior as regards contents of sodium chloride.

Old brine obtained in salting superior fish such as
varian, seer, pomfret, mackerel, etc., has been largely used
in brining sardines and other thin and small fish.  Our fish
is so clean that the brine is perfectly good; it has been
used either filtered—through sand and charcoal, etc.—or,
latterly, boiled ; it is found that an addition of about one-
third further salt brings the brine back to saturation and
keeps up its strength during brining. This, therefore,
represents a gain of two-thirds of the salt used in salting
sardines, etc., while the sardines gain a flavour which 1s
distinctly appreciated by purchasers. But the method
can only be practised safely when all the conditions of
cleanliness are observed.

Attempts have been made to lessen the dangers
from flies.  In Virginia (United States of America) and
probably in other States, no factory dealing in fish is
allowed to carry on business in the fly season unless a//

\
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operations are conducted within fly-proof rooms. My
drying scaffolds and flakes readily admit of being covered
with mosquito net and this is found to protect the fish
during the moist stage. The method will be developed
next season.

Canning was not begun; a suitable building has,
however, been rented. and the plant has been set up;
by the courtesy of Messrs. T. Stanes & Co. of Coimba-
tore, to whom thanks are due, two artisans (both now
qualified as engine drivers) were trained at their Coffee
Works in the making of cans; they have been practising
with our plant, and as a large quantity of tin plate, oil,
etc., is now on hand, I hope to start next September.

10. Fish-otl and fish guano—A main object pursued
at the station during the seasonwas the preparation of fish-
oil and fish-guano from the oil-sardine (Clupea /0{2(;7‘1'[6’?5),
A detailed paper is being drawn up on the subject and
only salient points will here be mentioned. Above 30
tons of fresh sardine and sardine offal were used in_the
experiments ; all parcels of fish, fuel, etc., were Welgbed,
as also the resulting products, and the various weigh-
ments registered, so that accurate data were obtained.

The object of the experimental work was as follows :
sardines in many thousands of tons have .Iong been dried
whole on the beach for manure ; by.thls rude process
not only is the whole of the oil dne:d up and utterl_y
wasted and lost, but, as it coagulates, it firmly aggluti-
nates to the fish a large quantity of sand, so that the
article frequently shows 30 per cent and more of sa}nd,
and moreover much of the nitrogen 1s lost by puttefactlon,
while occasionally, as during this last season, immense
huantities drying on the beach are wholly Ios? by inoppor-
tune rain. Hence the planter buys a quantity of coagu-
lated oil which is worse than uscless, and twice the
quantity of sand; as expressed in a report from Ceylon,
enough sand is sent to restore Adam’s Bridge. In some
few cases there has been a small .man.ufact\.u'e of oil, by
boiling in ordinary earthen chatties, in which case the
residue is thrown away; or the fish was allowed to
putrefy in vessels and the oil skimmed off and the foul
residue thrown away or buried as a nuisance; in some
places and months the guts obtained in gutting the fish
for food have been used as manure, in which case the
valuable oil is lost, Hence in every way the gravest

3=
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loss and waste, while the process of putrefying or of
beach-drying is sanitarily offensive.  If only 50,000 tons
-~ low estimate—are annually dried on the beach, the
oil thus Zofally lost is something like 6,000 tons, worth
about 10 lakhs of rupees, and if only 2 per cent of the
nitrogen is lost by putrefaction and the ravages of
maggots and insects, there is a further loss of about 2
lakhs.  Hence it has been sought to minimize this loss,
improve the products, and remove a sanitary nuisance
by devising new methods of dealing with the sardine.

Under the new system the fish (or guts) are boiled
in open pans over a fire, and the boiling stuff is then
pressed for oil; the pressed scrap is dried in the sun and
forms guano ; in this way, the whole of the oil is obtained
as a very valuable marketable product, while the fish
(tissues and bone) are reduced to a friable mass one-fifth
of the weight of the green fish and readily assimilable as
manure, while the process is absolutely inoffensive and
free from sanitary objection. This process was devised
in 1908 by “Fisheries” from the example of the
American farmers, ctc., and urged upon the public; it
was first taken up in 1902 by Mr. U. Choyi of Cannanore,
and during the past season was the subject of much
experiment in the station,and of commercial work by a
number of interested persons. The season began with
one and ended with about nine small factories in
operation ; moreover, quite a large number of persons
have ordered boilers and presses, and it is expected that
many more than the above nine works will be opened
by the beginning of next scason in September. As
mentioned above, much of this is due to the propagandist
work of my Assistant, Mr. V. Govindan, who rested not
in pushing a knowledge of the process, and in demon-
strating and in aiding people to obtain plant ; meanwhile
useful work also went on at the experimental station.

11. As produced in the minute factories, consisting
of, perhaps, a couple of open boiling pans each holdifg
half or two-thirds of a ton of fish, and three or four
simple screw presses, the oil is dark brown in colour, of
strong but not unpleasant smell, and containing a large
percentage of stearine or fish tallow. No attempt is
made to secure a finer oil; the boiling mass is scooped
out into baskets, allowed to drain for a few minutes, then
placz1 in coarse coir bags and pressed ; the oil and water

A
A/

ere they separate, when the oil is
open pan and boiled to drive
ini - -oduct is then barrelled.
remaining water ; the pro ' ley
’(i‘ftfx a.n)r"essed cakes are broken up and placed on mats in
h espun where the stuff dries; when dry it contains
{) ?ow ’per cent of moisture and is then bagged. I‘hcf
psice o%tained at the factory for oil is about g{s. tx 60}.})5,[11
63 kerosene tins), at whi
about 250 gallons( ¢t e
ton eof the middleman—usually a European ﬁl.rr} :
o lies éasks and takes the cost o’f‘transport; this is
?uflz}:e crude oil with its stearne. T'he guano fetches
of ,

ton and should have
ory about Rs. 70 per ) . v

att) thf 8f?CI§echent of nitrogen and something higher in
abou ¢ {

ic acid. '
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: skimmed off ; this product
rises to the ?ugfdce. i?%ginygﬁom with very slight smell.
is of a gf’e rlfn; ?;:rhic‘h produces about two-t'hi.rds of the
After s }lmobta%ed, the mass runs into dram.m_g‘boxes
whole o o' taken to the presses. Enquiries from
and thencg lhs'ch I have had about 40, show an enormous
f:vﬁ;h oil, and many of the enquiries, ?s will
nt to me, show a l_arge demapd‘ or}: e
| i1 of which the price 18 much higher than
fine yel CTW O']- a single leather factory has spt?ma]ly
the brown olu' ly several thousand gallons of this ﬁpe
asked me tl‘; ; tﬁgt the leather produced by the us% of a
oil, obserVaSo particulal‘l}’ good; firms 1n Hglln tilhg,
sample W tc.. also specially enqutre after this oil. e
Austrgha, e "N ill be renewed next season ona tht}:}l
experimenis ith better method for the present, tne
scale and Vg most remunerative plan for the 'small
simplest .ar;O roduce the ordinary brown oil thl&ogt
factories 1S b%t the finer qualities ; thq nf.le.tho 13
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where a few people boil the fish fo, the oil in carthen
chatties Iyt lhrrotw away the solid materials ; a4 small
battery of chatties was tried with considerable success,
but the chatties not inﬁ'cqucnt]y break, resulting in some
loss.  Next SCEASOn experiments wil] be tried with small
metal chatties and cheap levey Press, so that persons
with only Rs. ;o or Rs. 20 may utilize surplus sardines to
advantage,

13. I'rom work at the station, | am able now to give
accurate data—for the late season only—as to outturn
and cost, an( to show the big profits obtained. The
register kept shows the weight and cost of each parcel of
fish or guts, the amount of labour spent in producing
therefrom the o] and guano, the weight and cost of fuel
used, and the outturn in oil ap guano.  What is true,

owever, of one season i Ot necessarily so of another :
the fish differ largely in far contents in different seasons,
and while ip 1909 the very fattest were obtained in
March, those of March T910 were almost uscless as
oil producers, Roughly speaking, 13 per cent of the
weight of the raw fish can be obtained as crude oil from
September to I"cbrunry inclusive, and 20 per cent as

'Y guano. Thig i for whole fish ; if only “guts,
which includes head, intestines, and a small part of the
tissues, are used, the oj] is about of above I5 per cent
and the guano 1 Or 19 per cent,

e figures for whole fish work out something as
follows

Lnpenses,
RS.
Ten tong green fish at Rg, 1y perton | -+ 110
Labour ip boiling ang bressing .. 8
Labour in drying guano, ct.. 6
Fuel at 64 Ib. wooq Per ton of figh e 6
€preciation gt 5 Per cent on R, 300 .., <ee 1§
Etceterag (interest, leakage, labour in filling and
transporting casks, bagging, wages of maistries,
ete.) . 15
160
Recepis,
Oilat 15 per cent = I3 tons at Rg, 160 perton ... 240
Guano, two tons at R, 70 140

Total .. 380
Deducy €xXpenses || 460
Net profit e 220
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' i s than Rs. 11 per ton ;
The cost of fish : grf;ttenislaeshigh allowance on three
depreciation at 5 per ¢ le plant. But if the ex-
four days’ use of the simple p ! higher than
or fo for labour and fuel are 50 per cent hig
penses for lak h, however, are abstracts in round figures
as above, Whl'c e at f profit is surprising. If
register, the rate of p . N
from my o il b taken as low as 121 per cent or 1l
the OUttumll{n O;ooe the profit is still remarkable. [t
tons, value tl?at i any case the oil, 4itherto /oslz‘, far
will bfhiie;ays all expenses, leaving the guano, at least,
more
as clear profit, always procurable as the
Fish are, .Ofm(z)obui]rs,e ’;mlllo':the Iitt}l/e f}a)lctories a;e t{hiz}-le-
shoals al? V?cll{e for many days in each mont <t)_ f
fore part ; a’ art from the soclo-economic que?ll?nlk
peason ; thls——}F small factories, worked by small fo t"
is the reasor; Wtoylarge central factories, the success 'o]
are l)refera'? ‘;1 roblematical especially in a tro%]ca.
which is hig ﬁ);hpcannot be brought.from even. r;ilot.er
clima'te Wheret a central factory without _putlidcblc;]x{x
ate _dlstgnceSM Oreovel' in these petty factories, thet :he
setting 1In. ‘ on])r, engaged as needed, so t a'der-
of the labour ISS on non-working days are mcodn51 o
running eXpensetedIY stated from 1908 onw:}r > s
able. As repead is that of hundreds of petty’ Iactoru}z;,
method advocate hundred rupees, scattered dIlong 5 e
each costing a fggiil and guano whenever Pois-lbhe,ignou_r
coa_slt, prgg::;?i%e societies are CI;(C)lrlmeg;1 :vvh;cwill Lump
ntil co- . to middlem .
;im——selling thet;s P;ggugu to the consumer pl.'actxci'ﬂiy
the several parce Y der a guarantee of intrinsic :raand.
uniform products iddlemen—firms emplo)’m% ageﬁlstake
This postulates ﬁ]-to-do individuals, etc.—w C; w o the
dubashes, or we rambulate the coast, stimu aéll]bnces
the trouble to pf; advice and, if necessary, a \;athei;
small producer )rfnethods and the charalgterhoir heir
controlling dthfcl)lncentrating such produce in the
produce, an

. , re of
godoWﬂIS' the experimental sta}tloél th?hn:(ﬁral?fi?t:dible
I14. In g 1 combine Wl.
. s also cot he local
ol al}d guatrllqz v:f:me individual sardines. T
food from ‘

i the sardine slantwise
ing s to push i of the
method of gu;gggof a knife held mdthp t(c))s:: of the
against theorfla; seated on the ground (in
w
operating
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this is a clean cement floor), so that slightly over half
the fish, including the head and all intestines from the
Hex?t upwards, is removed at one stroke leaving solid
lesh as the other half: it is possible—as  frequently
timed - to gut 40 fish per minute in this way. The guts
contain more fat than the tissues, layers of white fat
bcmgr readily visible. In 1,000 b, of fish the guts
portion may weigh 520 Ib., and the tissue portion 450
the remainder being wastage (blood, fluid from guts’
.ctc.)h The guts thus separated were boiled and preSSCCi
:'re]'l,cth'e u’sgal way; a good deal more oil, sometimes
caching about 20 per cent of the gross weight of the
guts, was usuaily obtained, but the percentage of guano
was less since much of the guts 1s useless veggtable
matter combined with mud.  The oil was generally of
very fine quality, since it scparates casily and rapidly in
the boiling pan’and can be skimmed off as a pale yellow
product ; the guano is somewhat less rich in nitrogen
thar}‘who.lc-ﬁsh guano, but more so in phosphoric acid.
. Ilrhe' tissuc half of the fish was treated as usual, viz.,
Otyhé)rdﬁc:}:g mn salt at 1 to 8 or in sat/uratcd brine from
Hence the balance sheet s something as follows, as
ascertained from my registers :-— ” ,

Lxpenses for vil and guano.

gy S‘
en tons at Rs, 11 per ton IliO
Labour for gutting at Rs. 1} per ton 15
Do.  for boiling and pressing s tons of guts 5

i Do. for drying, cte. ... o
;')uel at 160 1b. per ton for 55 tons [:
epreciation and repairs at : I

Rs. 300 ... ! .. * e omtoon
Etcceteras ., - Tt
1o
160

Lxpenses for edible Dortion, .
Salt for 4% tons fish
at 1108, sa

10 annas ' %Y 16 maunds at
nas o ... 10
Labour in salting, drying, ctc.,, 43 tons wet fish ...  ro
20

Total of all expenses ... 180

return is Rs. 195 or a pro
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Receipts for o0il and guano.

Oil at 16 per cent on 54 tons, nearly % ofatonat ks,
Rs. 160, say ... .o 135

Guano at 18 per cent on 53 tons, nearly 1 ton at,
say, Rs. 63 . .. 5§
Total ... 10c

Receipts for edible portion.

Two and a quarter tons dry sardine at Rs. go, say 200
Grand total of receipts ... 390
Deduct expenses ... 180
Net profit ... 210

> rofit is practically the same as when whole
g:é]i;fast l21‘:1:'epboiled, I\?vith the advantage that r}early half
the weight of fish is retained as direct food. The profit
depends largely on the rate at which the edible portion
entered as only Rs. go per ton;

i as food, here '
is sold ible parts are removed and about

ince most of the ined : :
: eless moisture, the somewhat oily

-thir the us : .
gvézshé;?lsalf;fnearly solid food, ard this food, if sold at
8 pies per 1b, would fetch Rs. 93 per ton; much of the
station sardine has been sold at prices about Rs. 90.
Moreover, in one way 0ur €Xpenses for salt were
less than stated, since boiled or filtered brine from othex:
fish was used ; per contra the salt was either washed or
was English salt ; the rate charged in thﬁ: above tabl(? is
what it would cost an ordinary fish-curing yard ‘Cu,lel;i
It will be seen that all expenscs are paid by the oil an

o. 50 that the proceeds of the edible fish are solid
S, t fish dry on the beach

i Allowing that 10 tons 0 2,
gain. 2 . free manure (I have seen quantities

i nd- ]
:ar;lt)(i)cﬁ ;?'gsn?efrzashells), these dried fish, if costing when
ffesh Rs. 100, would, at an average of Rs. 30 per ton,
fetch only Rs. 120; even 5 tons would fetclh only Rs. 150.
The real profits are made out of the 1} tons of sand
which adhere to the 5 tons of fish, so that the gross

fit of Rs. 85. Hence not only

is the profit far smaller, but the wastage of Qi! .and
nitrogen and the addition of sand are almost criminal.
For further details my paper must be referred to.
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15. Towards the end of the year Governiment
sanctioned further experiments in a somewhat enlarged
and improved factory which, like the present one, will
serve as an example and place of research and instruc-
tion for those who seek to operate on a slightly larger
scale and by more rapid methods, especially for the
production of fine oil.

16, Assuming the total present annual catc/es of oil
sardine on the West Coast to be 100,000 tons, which is
probable enough from data in my possession, the
obtainable oil at only 10 per cent of the green weight
(allowing for food consumption and for months in which
oil is small and very small in quantity) would be
10,000 tons, value RSs. 16 lakhs, now practically thrown
away except that portion which is consumed as food in
the fresh fish; add, say, 15,000 tons of guano worth
ro lakhs, and it will be seen that a considerable business
is developing and one well worth the attention of
middlemen who will promote small factories and buy up
their produce. A single Ceylon merchant states that
he will take 5,000 tons of guano per annum, and the
market for oil is unlimited and clamorous for oil, for the
paint and colour trade, for jute batching, leather working,
soap making, steel tempering, and other industries.
The receipt of above 40 letters from the trade in Great
Britain and Europe in general, following on a small
paragraph in the Board of Trade Journal, shows the
readiness of the market for oil. It is to be remembered
that the catches can be largely increased if there is an
effective demand for the fish,

17. Fishing boats.—The fishing boat “Sutherland,”
built for work on the Eact Coast, was tried at Cannanore
during the season, but proved much too slow for the
light winds of the \Vest Coast fishing season; the
experience of this season confirms that of last, viz., that
the Ratnagiri boats are the best for the West Coast.
There were also difficulties as regards crew, over whom
supervision could nct be maintained in the absence of a
reliable master wko would skipper the boat ; this is
impossible on so small a boat. The boat is too big for
small work and not nearly big enough for large work.
She was accordingly sent to Tuticorin for other work.

18. The “Turbinella,” motor fishing boat, nearly
twice the tonnage of the *“Sutherland ¥ and having a
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15 horse-power Dan enging was lent to .the Pearl and
Chank Department at Tuticorin for use in the absence
of a survey and dredging boat. She occasionally fished,
however, and though her nets were very.small aqd
insufficient, she attracted attention by catching seer in
fair quantities in her nets, a result never before seen af
Tuticorin, insomuch that the fishermen borrowed her
nets on a quarter-share basis, and attempted_to use
them ; owing, however, to the feebleness of their boats
was disappointing. .
the :;.Sl{}the pricesp[())btained by au.ction for the fstatéo}r:
fish were higher than those of ordinary cures; or] sI
supplied to the jails and for the few outside parcels,
found that after charging for salt, labour, etc, l:?]lt 1coni
siderably higher rates than those obtammgfmft elzlt}lca].1
trade, a charge of 50 per cent on the cost oI res.d t}sle
gave, asa rule, a 20 per cent proﬁtj c::.g.,f iPanh the
Ratnagiri boats on contract Rs. 10 per Iooh_or res fich
and charged Rs. 15 for the cured fish, t};ls was con-
siderably higher than local rates whic wIe{re a ue
Rs. 13-8-0. 1 found, in -fact, that by ﬁx[;?g s. ﬁsan
my reserve price at auctions, I was unable tohse roﬁ}é
except prime parcels. Since 20 per cent 1Cs1 t erpin !
on a transaction in which Capltfll was turned ove on 2
few days or so and not once in a year, it ii ao gér
rate ; probably the local trade is content wlx I ) Iz .
‘on the transaction which, with them, lasts bu
e O-nR 13 to Rs. 13-8-0 cannot give much more
week tsl; er cent profit. I note, from. recent tr'ade
?hal'l als etha{)t the wholesale fish merchants in the United
JSoult?:;si of America are content with or obtain profits
t? very fine; “fish, for instance, are handled by the
gy Né’W York fishermen at a profit gf one-quarter
cel:%t (1} pies or a half_ farthing) a pound,” or 3 per cent
if the wholesale price is only 6 cents per poutr; e
Dried and gutted sardines were sold at about Rs. 85
less than 8 pies per lb. of dry foogl.
As explained in paragraph 14 supra the whole of t:;;
was clear gain in cases .where the expensesfwire p !
by the oil and guano derived fr.om thc? gut.sI 0 é e sam
individual fish. But even putting aside oil an gugl‘]}?’
a rate of Rs. 93 (8 pies per Ib. of dry‘ gclil‘tte ; )
gives good profit, e.g., five tons of small sardine, when

to go per ton, or
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oil is in small quantity, out and dry into something ovet
one ton of marketable fish, or 270,000 at 54,000 per
ton.  These five tons cost at most Rs. 55, gutting
{Rs. 7-8-0), salt (for 25 tons, at 1 to 8, Rs. 6. 8-0) and
labour for dryirg and storing (Rs. 5), cost Rs. 19, cost of
packing 21 0or 22 cwt. in date-mat parcels of one hundred
weight each, is Rs. 6; total cost Rs, 8o, This weight will
readily sell for Rs. 96, giving a profit of Rs. 16, or 20
percent on Rs. 8o, If a rate of nine pics (three-fourths
anna) per lb, is charged or Rs, 105 per ton, the profit is
very heavy, especially as the whole transaction, from
catch to sale, need occupy only a week or less, At this
moment (July) ordinary native-cured dried sardines are
selling at Cannanore at R, [25 per ton, so that curers
who can hold over a stock and keep it in good order,
earn large protits. To the price obtained for the fish
must be added the value of something over 21 tons of
guts, available as manure ; these will dry into something
less than one ton, worth Rs, 25 per ton at only 2 per
cent nitrogen and 10 per cent, phosphoric acid.” These
guts, with or without oil, have been generally neglected
hitherto in considering profits ; in the villages they are,
or till lately have been, mostly thrown away ; at certain
seasons they are used, to sormie extent, tor tobacco,
cocoanut trees and cucumber crops, but as a rule they
are largely wasted, and always contain at least 30 per
cent of sand; when sold they fetch, at most, one anna
per basket containing about an Indian maund. The
proper utilisation of offal has already been the subject
of experiment, but required much more attention both as
an item of immediate profit to the curers, and a general
economic benefit,

20. Reading the above with the report of last year,
it is clear that there is good profit in the fish trade if
properly organized so as to sell really superior products
at a price very slightly above the price of the ordinary
cured fish to the immense potential market ofpeopie
willing to pay such slightly higher price for a good
article.  Such fish cannot compete iz price with the
native-cured fish in which, for instance, in mackerel
Rs. 3 per 1,000 when fresh, they are sold cured at Rs. 4
to Rs. 4-2-0 which includes the cost of all labour, salt,
and profit, while a superior article cannot be sold under
Rs. 4 8.0, though at Rs, 4 12 ¢ to Rs. 5 there is'a good
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¥ . 4-8-0 per 1,000 fresh ﬁsh,. Rs. (3~840 for
S;ioefilt h:lt; :Ehsojld be zE)qu, and Rs. 7 a high }er?.du}é%:;
native-cured fish is apt to be tainted, is c.ertamh)'/ pt o“tion
ler less sanitary and cleanly conditions than stz ion
fih, L, in any case, the salt used is the unwashec
o dn(,ent salt containing a good deal of‘ san(_i"and
GOVCrnml t the article is necessarily somewhat gritty.
D ly to jails where the consumers live in
: tl}e iguggdyitions, it is well to be certain that the gsh
ab;g;ir:c? i(; thoroughly wholesome and prepared under
su

nditions. ‘ .
the bESt’[‘chOe experience of the year confirms the views
21.

i 8 and 19 of my last year's
indicated " tggrziliii:i}slisltyl for exploiting the P(?itent}z%l
report ;{lz.s’ market if the fishery industry and txeg e asdd
e be developed and faulty methods and goods
whole art’é1 to The difference between the cost of o;dnflafry‘
ehmm_ate Iried salt fish) and of similar fish cured in a far
karuvad (drie Saanitary manner, is much less than one

. S A L
b?tter and mgr.ee o., mackerel costing ordxpax }ly Rupeﬁ)S
pie per P%gn ; _'8 per 1,000 dried fish welghmgdxzo 1b.
4270 % RSS' 44 48~o when cured by better metho nS:LsV}ff);
- aT N anne
may’cost extra for clean and pure salt, twg ‘dectab]e
o drlml?our one anna for interest, etc., on r Sgnl thé
extra .a Iaﬁp this extra four annas r_n(sean:r o )Y' oo
< 3 . . s
fl?fr;étxiﬁig between 6°8 an}? 7.2dplesq(§y4 IP;Z ]Fl)) cost, say,
. weighing dry, say, » COSt,
varian (small Seer)uwgfo ;espectwely, the extra cost

. . t

Rs. 12 and Rs f three-quarters of a pie on abou
. : of three-q

meaning a dllf)feregﬁ(;this extra half or three-quarters pie

As. 1-6 per | i in the class of goods, and
means a Very g‘:aitsdr;ffégnﬁg to one pie by attractl\czle
if the differenc an be no doubt but that such g?ods
packing, tc}]lerencimmense market in tens of thou§§n :
would fin bli households where ordu‘l‘ary }l}{ii,rtava Ou:-
of respeca f its bad appearance, ‘“hig av i
taboo because ° Since, by a wellknown rule,

ahd faul,t)f foold Cc;lsa;ré;(;:g] -d be more .than recoupe'd' tbly
the addmonie extra profit, in addition to the]gnedhy
the sellers,’t ket. would induce the curers to ff)l O}Vht i:
increasee n'ld;ler than the traditional methocs; wlig Eu
improved rat eady and anxious to pay a s_lxghtly ;lg der
Su.Ch market’;;ﬁchybetter article, the ancient met oh S,
ﬂfge'f;rt}?e ancient markets, will continue. In other
sufficin
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words the development of the market must synchronize
with the development of method.

22. Nothing much was done this year in ascertain-
ing the conditions and tastes of the various markets,
except that, as above stated, three jails were supplied
with the specific purposes of ascertaining the character
of the supply required, and of popularizing, e.g., amongst
the warders and others, articles somewhat superior to
the ordinary beach of fish-curing yard article. This
small branch of the trade has now been actually created,
and it is open for others to take it up. Correspondence
was opened by a firm in Hongkong in view to purchase
for the Chinese market, and a large sample was sent ;
the result was not very satisfactory as the station produce
had not the strong £ig/ flavour of the articles demanded
by Chinese taste as witnessed by specimens received from
Hongkong. Parcels were also bought by a Rangoon
merchant, but without a proper business organization
it is not desirable to cnter distant markets cspecially
when the Indian market is at our doors. Rangoon
prices, however, are good and arc well worth the atten-
tion of the regular trade.

In the matter of oil and guano a good deal has been
done not mercly in fostering the new methods, but in
ascertaining markets. But while the output is so small,
it is difficult to get hold of really good markets at good
prices ; e.g., a large British firm will not look at a parcel
of oil of less than, perhaps, 250 tons(as per letters
actually received), and it is difficult for producers of 10,
20, or even 50 tons per annum to get into touch with
such a demand. The shortsighted and jealous idea of
the few present manufacturers is to keep others from
entering the business, whereas it is only when a hundred
small factories are at work that the business will be
worth the attention of the large dealers ; without plenty
of produce there will be little or no competition by
buyers, and manufacturers will have to take low pricés.
When the total coast produce is 100 tons, it is hardly
worth the consideration or time of respectable firms;
when it gets to 1,000 tons there will be competition by
purchasers, and the manufacturers will get full market
prices. It is to be remembered that the world market,
and even that of India, is practically unlimited owing to
the vast demands of the numerous industries, so that
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prices cannot be in the least affected by the addition of
one or two thousand tons per annum, or even of five
thousand ; hence the entry of even a hundred small
manufacturers into the business cannot lower prices but
must improve them for the local manufacturer by bring-
ing in the purchasing competition of larger markets and
buyers. Hence the department has worked to induce
(1) an extended manufacture, (2) the entry of reputable
firms as promoters of these small factories and as buyers ;
also to foster the idea of co-operation rather than of
jealousy amongst the manufacturers, so that they may be
able to combine their several outputs and place on the
market large parcels of uniform and steady quality worth
the attention of the big purchasing firms. The Agricul-
tural department has also approved highly of the new fish
guano and is likely to push its use, by example and
precept, among our ryots. It may here be usefully
mentioned that specimens were obtained of the fish oil
used by 11 jute mills in Calcutta; the oil appears very
similar to our ordinary brown oil, but while the latter
costs Rs. 6 per Indian maund or about Rs. 8 free of
stearine, the prices for the oil in use were Rs. §-8-o
to Rs. 14 per maund ; hence there appears to be a huge
market in Calcutta for our oils. The demand of a
leather factory for fine oil has been mentioned in para-

graph 13.
PiscIcULTURE.

23. Marine pisciculture—A notable experiment was
begun during the year in oyster-culture based upon
Mr. Hornell's enquiry in 1909 at Arcachon. In the
two previous years' reports the extraordinarily rapid
development of the oyster in the experimental bed at
Ennore was noticed. Hence a small cultu::e farm, on the
Arcachon pattern, was laid down at Pulicat which, in
1908, was ascertained to have suitable localities. Several
thousand limed tiles were laid down in October and
November in a duly prepared area and a good spat fall
obtained ; the growth was as phenomenal as at Ennore,
the largest specimens having attame'd a size ole.% by
2'3% inches in eight to ten weeks (!) with an approximate
mean of 11 by 14 inches. Mr. Hornell considered that
the oysters will be fL}lIy mature angi markqtab}e by June
1912 when he estimates that, if nothing unusually
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untoward happens, 15,000 dozen, allowing for ordinary
wastage, may be ready for consumption.  Not only so,
but he is inclined to believe in two spat falls in the year;
this scems to be correct since a fresh set of tiles laid
down this June have already (July) a quantity of young
oysters ; hence the oyster industry should “become a
most profitable and successful oné both for the fresh
oyster trade and, more especially, for the canning, dried
oyster, and  oyster-extract business. Quantities of
brood mussels also settled on the tiles so that the
development of an industry in this edible may also be
expected.

Mr. Hornell also drew up during the year a report
on marine fish-farming in France and Italy, with sugges-
tions for Madras practice ; this report has since been
submitted to Government,

24. [nland pisciculture and conservancy.—The intro-
duction of New Zcaland trout to Nilgiri waters was
successfully accomplished by Mr. Wilson in November
of the previous year, but the growth during the year
under report was so considerable and  successful
that fishing is to begin in the current year 191y,
Mr. Wilson reports extraordinary trout growth, e.g.,
a 15 months old trout (S. irideus) 15 inches long
and 8} inches round the broadest part; it was also
sexually mature ; many others were of nearly similar
size. In November 1910, moreover, Mr. Wilson
introduced ova of wild brown trout (Salmo fario) at his
own charge from his hatchery in England, and these
were successfully hatched and planted out; these trout
operations however will be reported on by the Collector
of the Nilgiris. Low country operations were confined
(2) to pushing on the construction of the Sunkesula
(Kurnool canal) fish farm; (6) the stocking of the
Daroji and Barur tanks with carp, etc. ; (¢) the planning
of a scheme for stocking the new reservoir or lake under
construction for the Salem town water-supply, and the
preparation of items of plant for the same ; the reservoir
is not yet -ready ; (&) the investigation of and drawing
up a complete scheme and plans for a fish farm to
supply the Kanigiri and other Nellore tanks, or rather
storage reservoirs, with good fish ; this was a matter of
much labour, but the project is now ready for submission
to Government. The project for hatching hilsa has, for
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nt, been held in abeyance; it presents great
;};chzzie difficulties, and it was deemed adynsable to
concentrate effort on the fish farms. Mr. Wilson also
inspected pisciculturally a variety of la.rge tanks and
canals, and is assisting the Darjiling municipality by his
advice and plans in the matter of trout hatching and
CUIt"ll'x:(; conservancy of th.e upper waters of the Moyar
and Bhavini was maintained; this a!so is under thp
Collector of the Nilgiris, but Mr. les_;on reports his
opinion that much has already resulted in the increase
of the head of fish. Mr. Wilson a}lso succeeded in 1910f
in preventing the hot weather drive and dynamiting o
the fish in the Cauvery below Hogenkal—a prac;;nce
which was wasteful and. de:structwe, as well as illegal so
far as the use of dynamite is concerned.

PearL AND CHaNK FISHERIES.

25. These will, as usual, be reported on separateﬁr.
The current season was fairly good,’ and t?ehShels
fished closely approximated to last year’s catch i] t ? sale
of the shells has been effected at a rate somewhat lower
than last year, but much higher than in previous y?{at:s.
The motor-boat Pez_trl ” again did {:xcellent wor 13
towing canoes in pergods of calm (thirty days) toh alr]l
from the several diving grounds, and 43,375 fsfe s,
which should yield a net profit to Government o ; rhon(;
Rs. 2,500 to Rs. 3,000, were In consequence fishe
which’would otherwise not have been taken ; smcefth]e
total cost of the boat, when at work, fl;Ol‘hCI‘eW, lue_"
stores, etc., is less than Rs. 100 per gmnt ,G er e.mge(z
ment has yielded a large net profit to Government,
Experience shows, however, that the boat is not quite
pd£erfu] or large enough fqr her work and aﬁ fggsh
arrangement is in contemplation. T.hc_a mot%r bs ;]ng
boat “ Turbinella” was .used in this sei v1ce], la;n ) y f}:
aid Mr. Hornell examined 34 of thq pe}a:r anks, WICh
entirely negative results; the boat is, owever, mu

all for continuous work and a vast area remains
toosm inspected both of the ordinary banks and of
toour?d hitlljlerto neglected but potentially oyster bearing.

gﬁ Jans and estimates were worked out during the
et;v I?or the proposed auxiliary inspection schooner

iyntended to take the place of the old “ Margarita” which
4
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was sold‘ las’t year, and to serve also for general work by
“ Fisheries.” These were sent to Government and
thence to the Indian Marine Department where the
matter at present rests; the want of a oo i
; od ves
much felt. g sel is

Mr. Hornell made a very important visit to Calcutta
Dacca, etc., to enquire into the conditions and methods
of the chank trade and industry ; he has embodied the
resplts in a trade report on which action has been based
while a second, dealing with the shell-cutting indust ’
has been prepared. L

Co0-OPERATION.

26. During the lengthy tour of i
Mr. (}ovind;m, up and d?)WI}l the West r(l;(})’as.:Ax isésmn'tci
attention, nfer alia, to the important questionpau f
co-operation among the fishermen and curers HO
foupd the germs of such co-operation in an ex‘ist' .
society in Mangalore started in 1907 a e
rules more or less of their own but apparently on t
co-operative lines, while in other places he foundrue
ready acquiescence in the idea on which he freque tlal
spoke and lectured ; at Tandr, where, as [ mentignecgl i
my very first report (1906), the fishermen and curers o
a series of independent and isolated units —but, for tire
very reason, subject to heavy usury on t’heir n,ecess o
loans—.—there appears to be an excellent field for poid
operative work ; this will be specially attended to oxt
season as there will be a branch station at Tanar next
The Mangalore society resulted in 1907 from th

perusal by a District Press clerk of the rules, etc fe
co-operative societies published in the District’Gazétto{‘
at present the society is not registered, and wo ked,
solely on the monthly subscriptions, etc. c;f its o
bers ; the loans, however, are granted by t,he comgllitrtnem—
not by auction as in the nidhis—and the comm?teﬁ
n}embers are reported to satisfy themselves of the né e
sity for each loan, e.g., by examining the fishin bo ies-
!)e repgxred, etc., before granting it. So far tlige so?‘ o
is vyorl_ﬂng satisfactorily.  Another interesting societlet'y
an indigenous temperance society ; the besettin vicy l?
the fishing classes is drink, partly by reasongof tﬁe?r

onerous and exposed calling, partly because they have -

hitherto had no opportunities for thrift or for the

nd working on
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productive use of their money or credit, and therefore
readily got rid of any surplus cash. The temperance
society is one of young men, and strange and sad to say,
the most bitter opponents of their resolution are said to
be the parents, including the mothers; temperance is a
departure from hereditary custom and all departures
from custom are, in their eyes, bad.

Apart from general economic, social, and moral
considerations, there is peculiar need on the West Coast
for co-operation, since the development of the fishing
industry in general depends upon the syndication of men
and capital, while, as the season under report has shown,
in the new guano and oil industry it is of the greatest
importance to unite co-operatively a number of small
manufacturers who will combine their small parcels of
produce and place them on the market in large parcels ;
this will be for the benefit of both manufacturer, middle-
men, and consumer.

I hope to see much propagandist work done during
the next few years, especially by theaid of my Assistant
Mr. V. Govindan, who, himself a West Coast man, adds
devotion to knowledge and experience, and enjoys the
confidence of the people.

(GENERAL.

27. A notable visit of enquiry was that of an official
deputation from Eastern Bengal and Assam to study
our methods. The student from Travancore mentioned
last year again spent the season at the station and has
now returned to Travancore intending to take up the
business, especially that of oil and guano. An exhibit
of the experimental station products, viz., dried salt fish,
smoked fish, and oil and guano, was sent to the Allaha-
bad Exhibition and earned a gold medal. The bulletins
of the department were issued to about 150 of the
scientific societies and fishery institutions of the world,
and in exchange the department is receiving numerous
valuable publications. Mr. Hornell has also issued
biological specimens to various institutions and persons
such as the British Museum and Indian Museum, but
his ability to do so is very limited owing to the entire
want of a biological station or laboratory.

In repeating the second part of paragraph 24 of the
report for 1909-1910 I may call special attention to the

4A
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development of which
assured ; here success s

ganin 1907 b
and it is gratifying to remember that the i
at its lowest,” the conservati ili
hitherto wasted or, rather,
oil-sardine for manure, and that thijs conservation means
an economic benefit jp the early future amounting in
mere money o many lakhs of rupees, in. addition to
many collatera] hepef; such as the industrial and
ial stimulatiop afforded by the trade, and the
which the new light weight
guano, unadulterated with

sand,

ted by the crops of the country,

can be transported to .
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ter—from Sir F. A, NicHoLsoN, k.C.1.E., Honorary Director
Letter— of Fisheries.
ted—the 25th June 1912, . ’ ‘
hDa 5 the honour to submit my annual re‘p]oxlt oInItlzg
ell'atizz)‘llfs of the Fishery office from 1st April 19
op ’
ch 1912. ' ’ i
31 M;I;cperz%zental sta/zons.—Thgse welrett :rt 1QIN0_ oo
C 1'2. tgand Tanur. As propose;l in myd ethe No. Ref.
- - I move
27th January 1911, ‘ ¢ of
o dagﬁd saZ‘ding oil and guano from Cannanil;le,tre e
Beh e - gnot very abundant and private wor ) the ol
fish were business is well started, to anur w e fish
and gl(lie?noril far more abundant; this n§ces(s)SSible
movin: mtaherycuring operations also as it was 1mpTam_lr
for me to supervise work at two distant pomts.n Andr,
o m%t(;icuf has more fishing boats than :;11 yreater
fehery ¢ ntre in Malabar and lands a n?ucecugred o
ﬁsf}el}’y C? fish; 8 acres of sandy beach were Sd e
o fZes of the Revenue_Departmgnt,h arr:: 2 good
o Cou;tati}(l)n is gradually being for(tlne dt :re ,thriving,
ﬁSheryd ocoanuts have been planted an | are thriving,
hundrier(: fully planted, the income frorp the tre
and i‘fvr the subordinate staff of the éte%tl(})ln. can now be
Py OLz;g/Lt curing was advanced ; ds8 San mow be
5 d b n % anc M., ,
1 ard between 7
prougt ngltgzie f)c’)r 20 to 30 minutes (orbevenolssz)li
s Otll‘ dried, packed, and despatched 1yd ;105. o0
Su_fﬁCIC(Iil };ch fish will keep good for severa a};ti’cally
Ealtll fmbu: slightly saline and when soaked is pr.
sh is

fresh ; parcels were repeatedly sent to Kodaikanal—
. fresh;

. . ived in good
n transit—and arrive 50
three or fogiciagzhlis, of course, not fresh FiSh’ ll')u}txtlls
COndlmlfm‘- substitute for it, an.d’ being 0n1y 1Slgf it};
s Izec;y h:suthe advantages of havtipl.g IOStV[\)/}}lltenltstuec }?ﬁsh
saltec, f its digestibility. n Ssu
numtlgie‘crlafl'gf aa}:ivohours their keeﬁmg caf)sacgl); 1% :2}1(1)1};
are sm - at all events,
N d, to Europeans
sy e 15
greary s pmuCh preferred to anything of this insipid
Consl?eni‘f;p’orted since imported fish may become insip
can ] , ovaTe. o
by canzl_n% to;alft}; éhgsg vZe:ge also fully dried ; it was founﬁ
b erfect cleanliness, fish need be kep{; .111d Si
tfhat’ ﬁscl}?glepss than one hour, and can then be dried, by
or m
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solar or artificial heat, w
of taint; this not onl

salting, but kee
digestible.

5. By a similar method curing of sardines for food
was greatly improved ; the whole, ungutted sardine, just
as it comes from the sea, is washed, thrown into satura-
ted brine—kept saturated by additions of salt—or mixed
with dry salt at the rate of 1 Ib. salt to six or seven of
fish ; the fish are kept in salt or brine only for one to two
hours (according to size and fatness) and are then sun-

dried ; the product is thoroughly good, well-flavoured,
and keeps for months

; it is the quickest, easiest, and most
productive of good food of any process yet adopted, and
enables these fish to be dealt with by tons per hour, and
turned rapidly into sound but cheap food instead of being
dried on the beach into very inferior manure. When
such fish are salted dry, that is by rousing with one to
six salt as above, it is found that three-fifths of the salt is
recovered, being undissolved, when the fish is washed
out of the salt ; this surplus salt is used for the next batch.
Hence the salt actually expended is only about one to
twelve or less, a low rate ; excess of salt is necessary for
each batch so that the action may be prompt and that
each fish be in thorough contact with the salt,

6. Successful experiments were made in artificial
drying by using a low combustion stove and a hand-
driven fan in order to secure drying when weather

conditions are unf; ensure rapidity or

ithout the slightest appearance
y saves the time usually spent in
ps the product far more nutritious and

avourable or to
control.  They will be continyed thi
plant as the method gives much
cloudy and rainy weather,

promise especially for
7. Experiments in drying

ges which will be
¢ een  obtained ; present
e will probably solve the difficulty.

At cured fish, ‘which are more readily
attacked by flies th; y salted fish, a fly proof
shed was put up; such sheds are not costly, and as the
ﬁs‘h are hung in many tiers, the method is very econo-
mical of space—so often deficient in crowded yards—

s year with better -
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while they are wholly protected from the dangers of fly-
infection: y mackerel and sardines ha\fe
9. chkléﬁ'gé;g?ltl}; pickled, that is, packed wet in
been \lfqer){) rrels with plenty of salt, and kept mois i
air-tig tl 3’ fish may either be sent out the origina
this pickle moved from the barrels, drained but not
barrels, (er l:ecl'ed moist with a little extra salt in bl(':'xes
dried, or: piin\s Instead of barrels, kerosine tins avg
or kerosine fully used. The advantages of ﬁsh'curfat‘
Eeelllfizciﬁsezhody as compared with drxct:'d ﬁsfl(x)r d::a:x ;
Y : ibili its ready preservation
B oathe dfltglfstéggtl;}ifrylerlzsare ke};)tpair-tight, the c?n?ie_\ra—
months 1 ith which the salt may be remoqu, by soa “Lgv
E_lve eajvz twiish and a greater range of (l:)uhctllarsya 1%2(?:1 n‘d
rom sh c at any time be de- _
lities ; such ﬁ(?ll{lincg.n al&/?gr:gvir,y there is much sav}ingr
Fured by Srr':nce the fish are packed away in thei
n 1a})our .S fast as they are cleaned. and, if necessary,
containers as days' labour of spreading and dry‘mg 1;11
split ; the t\goiate}é ; the fish, too, are removed fxo:in'a
the sun lsf © .Vt as soon as they are in the barrels, an hfxrg
danger 0 tau:he attacks of insects, mildew, etc.,lw '1cd
not habl?ﬂ t'(:ad fish especially when §tored in bulk, ‘fm
trg;lclﬁe nerclessitate constant re-drying aralgkéz—szsillonlge-
b ' - at once )
Sa}rdines, ,rtli?rll‘eoviavli,thmaaymil;?mum, th_erg)fore, of cliel_ay.
w{thoilt guet Cgl;ring is independent of w-eather,' aﬁ ca;r;
Finally, | Wb conducted in cloudy and rainy weat e}n;
as readily be eason. All the above points h;.lv'e eetn
in the ¢y 5 by frequent experiments ; the dlsad\éari} -
demonstra™® ar}e,d with sun-dried fish, are the nee for
ages, as comp ensive containers, expensive that is for
somewhat ?Xpeven if only kerosine tins, the larger
B _pe0$ sealt required, and the weight of the packages
quantlt%’ (1?1 and consequent cost of transport. Calicut
of wet 15 ‘no.—This branch was op.ened‘at alicu
Io. Cﬁmusegalson with plant obtained some tlrlne
during lt e The small can-making plant was Silpp el;
prevxousb}’. veral small items needed for practica ”word
mented > Sgd sardine tins of the usual “quarter’ anf
and very -ggs are now readily made ; also rou.nd tins 1(1) _
" ball Stllz but of one diameter only. Our tms_clljsuai)ly
anytgfnpta,somewhat greater—sometimes a considerably
con
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greater—weight of fish than those sold as quarters or
halves in the European trade.

The canning plant in use consists entirely of locally-
made articles except the processing (cooking or sterilis-
ing) kettles which are small autoclaves obtained from
Europe, that is strong vessels in which the cans are
heated by pressure steam—usually about 12-lb. steam—
generated within the vessels themselves by powerful
lamps or fire applied externally ; this gives a tempera-
ture of over 240° F. sufficient to sterilise all fish produce.

11. Mackerel, sardines and prawns have chiefly been
canned, and with encouraging success for a first season ;
In some experiments the success has been marked and
even complete but in others only partial ; the goods
have continuously been examined, tested and tasted.
Insuccess has chiefly been due to (@) the inferior oils
obtainable in India: inferior, that is, for canning
purposes; () to inexperience in condimental additions ;
(¢)to Inappropriate methods or periods of salting, drying,
or cooking ; (d) to the inexperience of the soldering
stz_tff in hermetically and rapidly sealing tins full of oil,
brine, etc. Many of the difficulties will probably be sur-
mounted by the enquiries now being made in Great
Britain, etc.; all will gradually yield to experience.
But general success has already been sufficient to warrant

the expectation of teaching students and the publication
of methods and recipes, by the end of next season, even

though the products do not attain the excellence begotten
of many years’ experience, . In a former report allusion
was madeto the fact that even in the United States several
years of experiment by the experts of that inventive and
hxghly-edpcated country were admittedly needed before
the canning of their “sardines” was successful ; the
present advertisement of gz well-known British brand
states that ten years were given to the perfecting of that

single brand, hence success in general canning cannot at

?nce be obtained in India with many new conditions to
ace.

The last season’s experience has both trained the

staff and indicated our probable methods and recipes,

our mistakes and difficulties : it only remains to win
through,

12. It has, so far, been found impossible to procure
a trained canning expert, none is available at Mahé and
M. Josselin, the French canning expert of that place,
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i er: enquiries at Goa were equally
g:fs%ciissi,fu?cug)ut the se(ivices of men who léave'wl?rliﬁd
in the Mahé Factory bangl are ac%ue;;nctgredm;nd m;

i e business, wer , .
nlié%iiicaénpoaéﬁe%;;hand attentiop have been 1mam}(y
gevoted to this part of our season's CX{)el‘lmCtI:t;i] tigvr:)rto.
After all, little but ex'perlence_and c osila e tion to
details are needed, provided one is thoroug %facqthOdS -d
with the principles, necessities, and gfgenera% rrl}: ods of
canning, nor would any expert, even from géd pw,ithout
we could possibly afford, be likely to S}:lccd’ff ithout

h experiment in detalls,' owing to the diffe n
mat rial and conditions; indeed, a highly-educate
Eitr% ean expert, versed equally in the principles of
canniﬁg and its technique, and able from those rg:?.s:ons,
dapt his methods to new materials and con itions,
fh?oildphardly be attaipable at anyf {).a}i, w}leﬁied ur:de?;
foreman would, by himself, be o ;;ct e Vle-of.thumb
circumstances wholly opposed to his rul of-thumb
knowledge. In every country, even mh]al}))al,' nen have
had in such matters to win through by md llig i,
continuous experiment, and we can do and are doing the
Samf atf%?;zlcpljzts.tes.——Another item of work at the cannery
has b\i.en the preparation and canning of pure, ulfxlacrlulttﬁ;?;
ted fish pastes, chiefly mackerel and ;}rawn. er(.ements
has been marked success, and the future EXPC lvic,ion
late mainly to market questions such as the provis
rti_ d materials at moderate rates, the flavourings
?nogtoguited to Indian tastes, the obtaining of sultal?le tn;s
d other containers (e.g., earthenware) properly
Aecorat d. etc. The method enables a manufacturer to
A t wholesome, nutritious, and palatable food on
E)}llic;amrl(z?:ts in a concentrated form ; though seem;nglly
expensive the goods are really cheap since every particle
o b tritious food, of which a two-ounce tin contains
N gure,hnu a fish of considerable size ; transport charges
o mucd ased to a minimum, and the product, when
an rfi u911 keep good for years. Effort has chiefly been
(Ci?:er;ied“fclo the production of plain but palatable paste,

. e.. concentrated fish, intended for general consumption
e, €

i « Delikatessen ” for luxurious
rices, and not to
atbl{)ev: F;hough these have not bqen neglected. By tk}e
gld ot" next season the station will be prepared to train
students and publish its recipes.
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14. Sardine 0il and guano.—These products formed
the main feature in last year's report; this year there is
little to record from the Tanir Experimental Station
owing mainly to the absence of shoals, but partly to
delay in the arrival and setting up of new, and in the
transfer of old, plant. = A powerful English press capable
of taking charges of half a ton has been set up, and also
a steam-driven centrifugal ; the latter was used but once
and proved very successful in separating fluids from the
solid. Steam has also been applied to boiling the mass
in the boiling vats, so as to obtain a prime, light-
coloured oil, and to reduce the boiling period ; the
preliminary experiments promise complete success, A
small steam oil-boiling pan for sterilising the oil
and driving off any suspended water has also been
set up. ‘The whole of the above can be run by a
single boiler of 4 N.H.P., but two are available, since
the boiler eventually intended for the cannery is on hand.
A small oil filter press, and a steam oil refining pan,
working with an air blast, are also on hand for future
experiments, while a large filter press was obtained
second hand from the Medical Stores Department,
Madras. Next season will be devoted to experiments,
with the above plant.

Mr. Govindan continued his lectur
demonstrations—with a small portable pl
and has frequently had to tour in order to advise
persons who had set up or intended to set up the small
plant which we advocate. We have also reported on
several occasions to the Collectors of the two West

Coast districts, on applications made to them for land
for factories.

15. Meanwhile the industr
fashion. In 1909 there were b
that of the experimental statio
Mr. Ooni Choyi also of Cannanore, our first convert to
the new method. Ip the season 1910-11, nine small
factories were running and many more were being
prepared or projected ; the season I911-12 opened with
no less than forty-five small factories in Malabar and

taking interest
Moreover, other
ravancore. The
and should be highly profit-
reat economic advantage.

es and practical
ant—on the coast

y has got on in unusual
ut two little factories, viz.,
n, Cannanore, and that of

in the business and in the products.

factories are probable in Cochin and T
business has come to stay,
able to producers and of g
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These small factories at present wisely limit them-
selves to—and indeed the plant in use is only calculated
for—the production of crude brown oil; in faci, the
nearest large market, viz., the jute industry in Ca cuttai
prefers this class of oil and does not desire the remova.f
of the stearine, Hence owing to the development o
the local industry, the experimental station has pothﬁng
further to do in the matter of the crude brown 011.‘ ut
there is an immense and better-priced market for finer
oils, especially if refined and deodorized, and thfczl s’tgtlon
has consequently adapted its plant, as mentione d'lovii
to secure only light-coloured oil, to separate the ?11 apl :
stearine by means of a filter press, and to .reﬁnedt e 910;
a special laboratory plant for experiments in deodorizing
has also been personally obtained, while enquiries nqwi
being made in England are expected to give materia
help. Some of the best oil has been supplied gratis to
local medical men, who have used it internally m'varu}us
cases and who consider it probably a useful substitute for
other oils, but this is a matter on VthCh the station (i)aln
give no opinion, save that the oil is far less unpalatable
than some country oils. The better class oil is fm
demand for leather factories, e.g., in Cawnpore, and for
paint and colour works: medlcmauy there may be a
field for its use, ?jn}()il, if tfh?rougn deodorization is

i it will be edibly usetul. . .
posig?le})zlltvcim[lure———ﬁ‘isﬁ water.—This is the special
province of our piscicultural expert, Mr. H. C. Wllson.
His skilful work on the Nilgiris has resulted in the
complete establishment of trout (chiefly S. Irideus but
partly S. fario) in the higher waters ; the fisheries were
opened to anglers about the end of August 1911 and
many fish, the largest weighing 53 Ib., were taken. The
head of fish now in the waters is large and valuable,
while the license fees were considerable although the
fishing was opened near the end of the season.

17. The conservation of the upper waters of the
Moyar and Bhavani was continued .and Mr. Wilson
reports very perceptible improvement in the stock of fish
since illegal practices (use of fixed engines, dynamiting,
etc.) were checked. These illegalities were largely the
work of gangs of men who come up for the purpose,
not of the local tribes. This work and that of stocking
the Nilgiri waters with trout are under the Collector of
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the Nilgiris, who reports thereon, b i

the N : , but are mentioned
derpe;rs;:](:;tt.hey were carried out by Mr. Wilson of this

18. On the plains valuable and hithe i

was done by Mr. Wilson ; the Sunkesulgtflgtﬁ}r?élgl)vg(;\k
farm was brought to practical completion as the br d-
ing arrangements, stock and fry ponds were in re eei' :
use ; It now contains a fine stock of thousands ofgtEll c;-:'
carp of all species being chiefly represented, and " i
(ophiocephalids) which grow well and are gr at lurr'e
demand. It will now be possible to begin stcigclf'dt ! the
canal and other waters which was the pr B

_ primary obj
g}le farm. But the stock is so large and growg’so rjzfcitd?f
at 1t 1s necessary to thin out the big fish, and sincre): thz

neighbouring town of Kurnool itself
exigent market, to say nothing of th
has, in communication with ici
the municipal authoriti
1 . . t
flraw‘n up plans for marketing his surpluEs) fish hfl)“ﬁFle'S:
:Svi;‘};txm;f)olgtan(ti_develo;)ment of the work ; no such ilcslelb
ot breeding and nurturin ’ o
g fish for th
:lal:z)rxsttl}::;itbheen dreamed of, and Mr. Wilson'’s wf(:)rﬁrnb::\lf
at there is an open and easil
: | _ y-worked fi
r‘}zzv 1?1czlxtxftry Since a single large murrel, easi?;dbf(r)gda
ﬂav)gur Caltx%us, arlld Wwith proper attention to desirable
, can be sold for a rupee, there is obvious] ;

opening for the commerci : y an
. al bre
there is water and market - eding of fish .wherever

] and si
fish are most easily transport i murrel of all

orted, and i .
out of water, the ported, ve a long time
purposes. y are specially excellent for market

19. The farm gives com
) ! ! plete opportunitj
in . ities fo .
g the bionomics of our Madras fresh-water I;‘iztl::dy
» SO

that the fish yielding the b

. est cl

(ri?pld, growers, etc., can be selectcczcijL SerOfrE)OOd’ the most
stribution. The methods of h propagation and

. a i

;rfa?ﬁgo‘r’; rsitgtable to tropical conditit(():llll;n%;uir e?}f;n% e
pisciculturalii'speCIGS of ﬁ§h are being devised atul’(ﬁ‘i.
piscical Smdieéenceo on both 1ts pure and practical ’s'iln
i hiocé . ne interesting study was that ofltlfs
known to ‘ge ﬂoagn;gpalrlltlcltla(l)ttu ;Lgl:r: gIgS Ol‘f iachare nO\fr
\ nersal as hith ;
tﬁee:sgnf;i};lir;esg i?gﬁ k}l)rotec.t their young in b:t)(:iss tta;}led’f
the | g » fience 1t 1s easy to capture th o

purposes. them for

provides a large and
e district, Mr. Wilson
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20. One result of the study of the murrel is the
scheme which, during the year, Mr. Wilson developed
for a second fish farm in the Colair lake, in which the
breeding of murrel will be an important item. The
second fsh farm is equally designed to breed hilsa in
view () to increasing the numbers of this excellent fish
in the Kistna and Godavari rivers both of which will be
served by a floating establishment in the Colair lake, (4)
to provide ova for stocking the West Coast rivers which
appear admirably adapted for this anadromous fish, being
uninterrupted by anicuts, full of fish food, and having
excellent breeding grounds. In this connection may be
mentioned the fact that two years ago a trial consignment
of hilsa ova was placed by Mr. Wilson in the Ponnani
river, and that in November last a two year old hilsa was
caught in the estuary of that river, the first hilsa known
to have been caught on the Malabar coast ; this gives
support to the belief that the rivers on that coast are
suitable for the development of this fine and commercially
valuable fish. _

The Colair hilsa breeding scheme replaces that
originally proposed on the Coleroon which Mr. Wilson
has found a quite unsuitable locality for the artificial
propagation of hilsa, partly by reason of the ignorant
hostility of the fishermen, partly because of the unsuit-
ableness of the locality for unhampered experiment,
partly because of the impracticability of obtaining a
nursery area or growing ground. The Colair lake seems
to provide all necessary advantages.

21. Other important piscicultural work carried out by
Mr. Wilson was the stocking of several large tanks, the
preparation of plant for the Salem Waterworks Reservoir,
otc. On the visit of Mr. Howell of the Punjab to
Sunkesula and by subsequent correspondence Mr.
Wilson was able to place at Mr. Howell's disposal such
of the information, methods, plant, etc., which had been
accumulated or developed in Mr. Wilson's four years’
work in Madras, as appeared likely to be of service in
the Punjab. Mr. Wilson made numerous tours and part
of his time was occupied in selecting a new site for the
proposed Kanigiri (Nellore) fish farm, a very promising
project, the originally proposed site for which had to be
disallowed by the Public Works Department for depart-
mental reasons ; a new site is now under report.
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22, Marine pisciculture~This is _necessarily of
newer date than inland work, and is entirely” due
to and was carried out by Mr. James Hornell, as
Marine Assistant. The experiment in oyster culture at
Pulicat, mentioned in last year's report and ’bas§q on
small experiments at Ennore and Mr. Hornell's visit to
Arcachon, was successfully continued; Mr. Hornell
has been able greatly to simplify and economise on the
methods, etc., used at first starting, and notwithstanding
vicissitudes, due mainly to the excessively low water of
the lake by reason of drought, he expects this mldsummqr,
a fine batch of mature cultivated oysters, that is within
21 months from spat-fall to maturity ; thpnceforward
increasing quantities will be periodically available, The
experience gained already has been found useful in
connection with the scheme for oyster
replenishment at Karachi about which
originally, and continues from time to t
ed ; it will of course immensel
experiments and in educati
difficulties are thos
or otherwise.

23. Fish-farming was also taken
made several tours of general en
places on both coasts suitable fo
in Ganjam where, in fact, a
induced to take up on a very pr
indicated by Mr. Hornell, a small experiment. A capital
site for the departmental fish farm was, however, selected
at Tuticorin close to the chank godowns since this
is Mr. Hornell's head-quarters

as Superintendent of Pear]
and Chank Fisheries, and we

have there a staff capable
of working on Mr. Hornell's instructions ; the detailed

scheme was drawn up during the year and has been
sanctioned by Government. In this farm fish, oysters,
pearl oysters, chanks, etc., will be grown and their biono-
mics and suitability for growth in captivity, carefully
studied, to the probable great advantage of commercial
piscicultural work ; the proximity of the Tuticorin market
will also demonstrate the business value of lagoon fish-
farming. Certain very important and probably lucrative
researches will also now be possible as regards the breed-
ing of chanks and the development of pearls in the pearl
oyster, '

conservation and
Mr. Hornell was
me to be, consult-
y help ourselves in future
onal work. The further
e of marketing the produce either raw

up: Mr. Hornell
quiry and found many
r fish-farming, especially
respectable person wag
omising site and on lines
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Pearl and Chantk FZ'SﬁW’l'gS.-_—TheSC will, asb usuaclt,E
o ly reported on in detail; only an abstra A
o Separali/?y Hornell continued as Superintendent o
B o Fsheric with J. A. Fernandez as his Sub-Assistant.
thesl%gtshr;ize:vas poséible in the matter of ;f)(ziarldf;siﬁgrlzz
i i i means of dre g,
were ¢ suc.lglmsvgiet;tl(zgz, ‘C‘hll"ifj'}t;igzua "; no pearl oysttélr.s
are s pOS§1'b(13e but Mr. Hornell believes that the cgnhl-
ztl'renzfiltrzlzvoilrable for a spat-falll], an(cli he ol;;ar;gfimz ne':;
- a small and new r
_sanction o szeg:thlgf f?)ryst;rs should they appear, in
i prOtCCtm§Tf to provide a breeding reserve but to test
the 1 nOt'I?irllitY of doing this on a large scale. e
the II\)/ICLSSlHorrZ,ell also carried out 1&1\;165t1gat!§)ns l;p:lr;bject
, i { tain fish-parasites,
;'mz'ltomyl anirﬁ?cﬂc}i’ (xit%erthe problem of pearl prtc-)ducc-1
on an ac: unt of three new species which were foun !
S of a new genus which had to"be created for or}\(—/:_ o
v ?1 nevlgegn published under the title of ; tehué
%}esi?),des afsrom Indian Fishes in the “ Records o
e ) -
India:sn h’{‘[ﬁzec‘;lr:nk f(i)igl'iegrli; of the %recxlliops se?}??; v;/’?;:
CY method, viz., a -
o durmgtheo};e: tlzge:sjnr:)?‘v:tlher the regular contractors
Soclined O;ke any bids for the shells though of \.rel‘:y
G t(l)'tnr1 and ready-sorted by the departmerl;t u; rc;
O zies recognised by the trade, so that“ uythe
i gr'fltl what was on offer. Eventua fy e
P exa(&e};lt negotiated a three-year lease on a}fqttlh-
e erme ith a new contractor from Dacca who kau -
?b111§’ treel;:?;n\fed his contract and will acco,rdlggﬁirt;. et }?is
h d next year’s g
thf’ itzllj,sfzrf rtnh:c}fu;;iztala;orry am}i’ is good business
relie
for He Cont:j?ecri?r.season’s catches have been L(lix}usiall)lcl:zlr
d ﬁrhet Clclhieﬁy owing to a long period of lit]l;eady
ather hich discouraged or debarred men ¢
e 151 to seek other less difficult work, %S or
o A 're%[‘tiicorin harbour or on the Pamban railway.
B e, ;’nh robable decrease of divers, whose so}xlls
e ﬁkgl : to follow their ancestral business, t 3
oo Seencll nt }roposed and Government sanctione
P o F a co?;ple of crews of Arabs from the I?ermar:
tG}rlel}] 1{)13? i:) was not possible to get them for the curren
u )
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season. M_r. Hornell also considers that mechanical
dredging will shortly have to be relied on to keep up our
takes, for which purpose the new schooner will be
invaluable. The neglected fishery of South Arcot is no
proving profitable and the lease has been sold for threw
years at a rate more than double that of the first ye e-
the new fishery at Idinthakarai in the south of the T};nar :
velly district opened only last year, also doubled n'?
small output, and gives promise of development =
26. The Superintendent as a result of the.visit to
Dacca, etc., has already submitted a practical report o
the chan}c business ; during the year he collecteg m l}11
}nformatl_on for a further report on the chank indust o
its technical, economic and ethnological aspects 1‘Iyt P
most interesting to hear that in visiting the sites ‘of t:hls
ancient cities of Korkai and Kayal in 'T‘innevell distri Y
he found in the old rubbish heaps which mark t};leir IHCt’
deserted sites, many specimens of chank wWorkshop wontg
(not broken bangles but actual workshop waste), sho g
that the chank cutting industry is indigenous to 'I‘,inne:zmlllg
and was largely practised there in long past centur‘? 4
Hence the proposed introduction of the industr willula)s-
a revival and not the intrusion of an exotic ynovl ;
Enquiries are being made in England for small e
mental ;I)Iant suitable for chank cutting expert-
27. It was mentioned last vear th “ »
whale boat was rather small for );1er wgrlla;t' :zvhi(:h GPearl
ment sanction we have now taken the ‘ Dan” gve.rn-
from the 25-ton “ Turbinella” for which it was hn :inle
powerful enough, and transferred it to the fully d ark 21
14-ton “ Sutherland ” which is now a useful byoa.tec 'eh
a.ls-horse power engine and tows the whole fle V:ltf
eight laden canoes at fair speed ; she thus enabled fi eh' .
on days when the canoes could not otherwise Sh e
reached the fishing grounds, and thus accounted afv .
catches of about 35,000 shells, value to Govern ot
about Rs. 2,240, which would otherwise have remal.lil::(;

unfished. The “ Pearl” is now att
- . ) ached to :
mental Stations in Malabar. the Experi-

28. Miscellaneous.—At the in
the Fisheries department submitted to Government
scheme and plan, drawn up by Mr. Hornell as an Aquaguné:
expert, for the erection at Madras of a suitable Marine
Aguarium (to replace the present very small but very

stance of Governme nt,
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popular one), and Marine Biological Institution ; a special
committee was appointed to consider the question and
reported to Government strongly in favour of the scheme
including not only an aquarium worthy of the country
and of its position as the only one between Naples and
the Philippines, but a place of biological research and
instruction, a source of supply of biological specimens
for use in educational institutions and for study by savants
all over the world, and a suitable home for the Fisheries
department which would, in turn, greatly strengthen its
position and enhance its usefulness. Mr. Hornell also
suggested the foundation of a research fellowship in
fishery investigations tenable by graduates of the Madras
University in connection with the ecornoniic work of the
proposed institution, a suggestion which was warmly
supported by the Committce.

Biological research and supplies— Mr. Hornell has
attempted work in this direction so far as the pressure
of other duties and want of provision for such work per-
mitted ; he has been able, though, not departmentally,
to supply specimens to research workers at Oxford, the
British Museum, and Calcutta, but could do little for the
reasons given.

Exchange of publications has been carried out with
about 120 other institutions all over the world, and a
considerable body of books and papers is being received.

Deep sea fishing was not carried out ; the *‘ Suther-
land” was transferred to the Pearl and Chank Fisheries
department, and the * Turbinella” whose engine was
placed in the “ Sutherland,” was also on pearl inspection
duty in the absence of a regular inspection vessel.  More-
over it has been found, in practice, impossible to obtain
a crew which, on their own initiative and without expert
supervision, will work and modify their work as occasion
requires, in unknown and hitherto untried conditions, in
purely experimental methods, and with nets, etc., neces-
sarily somewhat different to their own ; this is markedly
the case in Ireland and even in Japan, and is a practical
stumbling block in Madras. Hence it was proposed,
and Government sanctioned the proposal, to obtain a
practical instructor from the East of Scotland who would
experiment, mainly in drift net and line fishing, in the
exploitation of our coastal fisheries in areas hitherto

. untouched yet probably well within the 100 fathom limit,

3
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Letier—from Sir F, A, NiICHOLSON, K.c.1

. \ E,, Honorary Direc-
tor of Fisheries,

Dated—-17th July 1913,

1. I have the honour to submit my annual report for
1912—13.
2. The principal operations in hand were_

(1) the West Coast experimental station for ex-
perimental curing, canning, and the production of fish
oil and guano ;

(2) the oyster farm at Pulicat :

" (3) the Sunkesula fresh-water farm :

(4) the stocking of certain tanks :

(5) the preparation of im
jects including the Tuticorin
Nellore carp and murrel farm,
hatchery and murrel farm,
on the plains, etc. ;

(6) the usual pearl and chank fishery
(7) experiments by Mr. Wilson on a large scale at
Sunkesula in the destruction of mosquito larve by
certain fishes ; followed by a practical paper and demon-
strations ;

(8) the conservation of the upper waters of the
Bhavani and Moyar on the lower slopes of the Nilgiris ;

(91 the conservation and development of the trout
in the upper Nilgiris ;

(10) miscellaneous, which includes minor enquiries,
operations, correspondence, etc., too numerous to detai,
including, however, the Investigations made in Europe
by myself and Personal Assistant.

3. Lxperimental Station in Malabayr.
at Tantr and Calicut ; the former is an
recent sandy accretion from the
curing, oil and guano work is carri
is the newly established cannery

temporarily placed in a rented work-shed belonging to
the ice factory. Tanar has been wire-fenced and planted
with 500 cocoanuts, all ﬁourishing; these should in a
few years pay the working expenses of the yard, apart
from profits due to operations. The yard contains two
large store sheds, a good iron shed for ojf and guano
operations, two curing sheds, b

esides dryers, smoking
boxes, a fly-jroof shed for han

ging lightly cured fish
various other curing plant, and manure pits for offal,

portant piscicultural pro.-
marine fish-farm, the
the Colair lake hilsa

the acclimatisation of tench

—Thisis located
area of 8 acres of
sea, and all ordinar

ed on there ; the latter
which however is only
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: — oil and guano plant includes

+ o té%ﬂ;e{zﬂxf:h tvg‘oh:team boiTing pans of mgtsggr);
two steam lolfwood__all heated by open stearr}_—~ esi et
and several o ns for open fire, presses of var 10us(5(.)rts
e cqppe}‘ pitrifugal two filter presses, and:fli va.rxle}é
including dlcet the ol;jeCt being to Qroduce rst—(;: ai
of other F atrlh,ich according to invc_)lces and t}(:n (;1;;1,-
yellow 011 w { 25 per cent better prices than t e(;: -
fetches at 'cas il -Sap small contract has been made ot
mon brows o ;1110115 of such oil to the Govcfrnmfa?e
suPPb’ I,'Ooo rg at Cawnpore. The steam vgtsu did
leaher deth Y this purpose since the action 1? 1a;t) ;
invaluable for not be scorched ; a ton of fish and wa c_:n
and the 011‘Ca:-_h1 : boiled, with a minimum of stirring, llb
can bq thomu?’rozn cold with steam averaging 40 | é
45 munutes eriment since 1908 has led to the prec1st‘
Continued exp Its laid down in the most recent teg
method and re;S;‘Y of the Oil Industries, 'Sou.thco.m e,
o v the “apid boilng of the o wich e st
1913), Vi2s , » using fish absolu :
ir? false-bsttomr;‘i?;{;r thzsﬁzﬁk of the oil as qt;llcklya;;z
the sea, ”.Eepsakimm?no- from the surface (.)ftb.e] ot r11:3 s
possible '1y vats which gives “‘an 011”fd1ry pale
in the boi 1“%. h needs but little refining,” and pres;mlg
colour and M 1§1en 2 dark oil is obtained.” The ‘1}:,1 (_)ef
the res}dl'le w' entirely differentiated from _thp 0 '1111)1
process i ‘(11(;]"1” hly insanitary process of obtaining oxetcy
digenous and I gof masses of fish in old canoesf, Lo
the putrefac'tlo L0 Mo e tissues 'by putrefacti
when the oil liils was “ charged with putrefactive
ruptal’. of t};ﬁchc aré impossible to remove on gelclotr}r;
D sis” (Southcombe). The oil made un e
mercial lc)::sséscarmot be putrid, nor is it even putre
new pro

if boiled and filtered at once; the fault found on
if re-

. ‘es is not that the oil is putr.ld
inspekcititnig%rc i\:l(l)?geen fsaccg(rlcr}lsd ‘;n‘zl tfhsref(zre_lunnecessarlly
tha h urnt oil. .
ld)z:k, and strong Wlthotr}:ﬁf;?;qo?:al conditions very little

5. Owing, 10 e)t(tr%anﬁr; sardines were cnormouisﬁr
oil was made athis part of the coast were young, sma ;
abundant bu(t{ 0‘I'zitute of fat: oil sardines suitable for of
and .almost (l?out 30,000 t0 40,000 £ the ton, whersﬁz
making I‘url'l. a of sardines in 19I2-13 ran at 9o,000 to
the g%}fésel';};vc good guano, but no oil worth mentioning.
ton. |

5-A
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Five tons. Qf the guano were sold to the Agricultural
College, Coimbatore, on a very good analysis which gav
? valuation of Rs. 9o per ton ; the rest was sold to at'(lgocaei
irm.

6. l\ot less than 45 village oil and guano factories
were at work on the coast using the new method of
boiling the fish ; the number indicates part of the adv: .
made since the first factory was started and r(t)l}icte
demonstrated by *“ Fisheries” in 1908 at Cannanorg IS
a discussion on the ability of Indians to assimilate 1 .
industries of demonstrated method and profit, a Brig'e‘v}:
merchant instanced the rapid growth of this ﬁ’sh-oil al;d
guano industry as an argument in favour of such abilit
remarking that in three years it had become a matter o
be reckoned with. ‘T'he rush for the industry—for Wh't}ol
there were many additional applicants during the ye :
has led to insufficient care in sanitary matters ané on 2
reference by the Collector of South Canara I,exa Qng
a number of small factories of which nine are imlne
seaside village. Suggestions have been nllade fc?r 2?16
proper conduct of operations, especially in the matt 6;’
leading the effluent waste water direct to th e 0'
below high-water mark ; this is essential as the water
is charged with putrescible and fermentible matterwatecrl
becomes very unpleasant if allowed to run into the s and
All factories will now be carefully inspected on sevarl 1
occasions during each coming season, and simple (i)ra
obvious sanitary needs will be insisted on. d "

7. The following table shows the West Coast e
by sea of fish-guano for the past three years ; th z(port
by rail or road cannot be ascertained as the ac‘:coua Secll] \
not scparate this class of manure from other c1:;:eso-

hence the destination of a
ood deal of .
recorded :— g guano 1s not

) |
1910-11. 1911-12. ‘

1912-13,

‘ T —————

T —

O
Quantity. " Value.  Quantity. |

| Value, }Quantit)‘r. Value.
. e T
) 1IONS. | RS, . TONS. 5
Fish-guano ... 88 | 13,68 267 | 17866 vepe g

1,872 ‘ 1,54,916

The whole of the export was to Eﬂ 1 it i
> CXp eylon, but it ;
that part was re-shipped to Japan and elsevlzhlesrzfah(?lx‘lii
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exports of fish-oil are not included, since there is a large
export of country-made fish-oil which is not yet distin-
guished in the accounts. By the courtesy of the Customs
Department export accounts will in future distinguish
« fish-oil, boiled,” and * fish-guano” as items separate
from * fish-oil " (which includes a lot of oil prepared by
the old methods in various parts of the coast including
Travancore and Cochin) and * fish-manure,” by which is
understood the sardine manure dried on the beach.

The absence of oil in the masses of sardines, espec:-
ally on the South Malabar Coast, led to very heavy
operations in drying sardines in the usual fashion on the
beach. The wastefulness of this method in valuable
constituents owing to the putrefactive loss of nitrogen,
etc., has often been mentioned, but may be gauged by
the following printed prices quoted by a large firm dealing
with estates, viz. :—

Rs. per ton
bagged f.o.7.
(1) Fish-guano, guaran}t}eedES—.—g p«:.(ricent N, and oo
7-~8 per cent phosphoric acid.
(2) Milled fish, 5—6 per cent N, and 4—s5 per cent 55
phosphoric acid.
(3) Fish-manure (7o guarantee) ... 40

No. (3) is the ordinary manure obtained by drying
fish on the sand and necessarily contains much adhering
sand which partly accounts for its low price. Since five
tons of fresh fish boil and dry into 1 ton of guano or dry
to about 1} tons of beach-dried fish, the gain both in
money and in nitrogen is obvious, while the whole of the
oil, much or little, is an additional asset.

8. The absence of the oil in the fish and the poor
prices given for beach-dried fish led me on returning to
Tanir to consider methods of drying /Jean fish without
boiling them. Two methods were adopted, viz. (@) that
of light and brief salting followed by sun-drying, and (&)
that of artificial drying. In both cases the object is to
avoid the loss caused by several days’ drying, withou!
sall on the beach, where putrefaction, loss by soakage,
birds, insects, etc., cause great loss of nitrogen and of
actual material, besides being a nuisance to the public;
further and great loss is often caused by rain on the
drying material. When the fish are even lightly salted
and then dried not only is putrefaction entirely prevented
but the tissues are hardened so that there is less breakage
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of the fish and loss of debris ;
by insects. Hence salted fish
better manure than unsalted fis

by rain since they can be stored without putrefaction
till the rain ceases. It is found that one hour in salt is a
sufficient protection ; the salt actually used up (by absorp-
tion and wastage) is about one-twentieth of the weight of
the fresh fish or one and one-third maunds per ton and
consequently costs at fish curing vard prices (As. 10 per
maund) about Rs. 4-8-0 per five tons of fresh fish or R,

per tonof dry fish, since five tons of fresh fish thus treatej
become about 14 tons dry fish.

This fish has been
analysed and showed 678 per cent of nitrogen, so that

it is worth retail at least Rs. 65 as against Rs. g0 per ton
of ordinary beach-dried fish. Hence there is not only
large pecuniary gain but an economic gain to society in
the saving of the nitrogen, etc., which would otherwise
have been lost by putrefaction and other causes.

- The cost of artificial drying is much the same, and it
found that the fish when dried by strong heat, say 300°
F., break up and become like guano ; this part of the
experiment will be continued this year in a proper drier
now being built for this purpose and for drying the press
cakes rapidly and without loss.

9. Curing—The method of lightly salting sardines
just as they come from the beach, without gutt'ng, has
been practised for several years in the station : the fish
were usually left noisz though not in pickle, as fat
sardines do not dry well. But the lean sardines of this
year, lightly salted and dried for manurial purpose (para-
graph 12 supra), were perfectly good for edible purposes
as had been shown in previous years, e.g., paragraph g
of the report for t9r1-12. Hence we now place our
lean, ungutted sardines in salt for one hour, using up less
than one-sixteenth of their weight of salt, and then dry
them on barbecues, etc., into sound edible fish—experto
credife—with absolutely no trace of taint, while the fish,
shown by analysis to contain about 9 per cent of sal,
remain good indefinitely. I have bought these fish fresh
on the beach at less than Rs. 4 per ton at which price
the 10 tons of dried fish resulting from five tons of fresh
fish cost less than Rs. 30 for fish, salt, and labour ; at
Rs. 10 per ton the cost would be Rs 60; ordinarily,
therefore, one ton of this excellent food may cost from
Rs. 20 to Rs. 40 according to the first cost of the fish,

nor are the fish attacked
yield larger quantities of
h, and they are not injured
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1o. After studying the cure of pilchards in Corn}\:{a{]l
(September 1912), instructions were sent out <1)n whicl
Mr. Hornell conducted at Tanur a most usefu e‘xperlll-
ment in true pilchardizing as pract1§ed’1121‘C.onﬁw'a ,,
viz., in placing the ungutted fat fish (pllcharb s?'u; ed'\t,[}]
salt for a week or two, removing them to arrels with
loose staved bottoms, and sub_]ec,tmg them tg_pl.essulrev,
the resuit after two or three days’ moderate 'uliluzlcrgd;-
ing pressure, is a firm, sqhd mass of moist }.)10 ’]e'l (q)t
and a considerable quantity of good and pure oil alme ,s.l
entirely free from stearine since the hsh. are plesslgcl
at normal temperature when the stearine 1ema111‘1ﬁ"so id
and cannot be pressed out of the tissues. 1'5bwa:
repeated at Tanur with fat sardines w’el%hmg ld Ci)g
16,000 to the ton or 16 to the pound, an .lresg ;c bm
about 6 per cent of perfectly clear good oil, V\hlt k 1}1}t
slight fishy smell, and free from stearine; (t,:l e ?1
however, were then dried, and when inspecte ievf-a
months later were firm and good, and free fr(?m K)\Fnt
bellies owing to the stiffening given by the salt. ldsnit
fish entirely deserted Tanur the experlr_nen(;: c}cl).u !
be repeated, but will be closely examine t (is yea(i
since it results in good human food, m01stb0r 1?7,.tanf
yet extracts, without the use of fuel., .thfi Dest }Fdl ﬁoh
the stearine-free doil; the fat remaining in the fis
i it as food.
lmp:??ez‘;;zing.—l‘he. main_efforts of the yealg werie_
in developing the canning industry of Cahcut'. ,xhp‘erl
ments were begun in January 1912 (see para%ratgns 4,
to 16 of the report for 1911-12) and conleljle " i {)ri)
leaving for England in April; Mr. Hou'le 't‘ en ?I‘hz
carried on the work till my return mljam;cuy. e
plant in use was small experimental p anz1 or r'nallfo%
soldered rectangular cans sized as for SdrhmesT ?]n(gets
herrings, and round 41" cans of any depth. thz ‘Set
of experiments, often with sevgral variants tdo -d‘neé
reached 374 in number, and mainly concernf]: 1521} i s
in oil, plain sardines without oil, .macke'rc.:_ plain a ;
marinated, and plain prawns, besides vcuﬁ)u? ?lll'nod
lines : fish pastes were also worked at. Mr.l orne ! dﬁd
myself are well content with our technica succlcecs{ af .
we have tentatively decided on certain slt_an ar sh o1
each class of product; those of the pub i]c to WﬁO:]n
samples have been sent are at least equally satisfied.
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One result is th
obtain aUItsulse?ildt Governmgnt have permitted me to
determine l[;) Of can-making plant of a character
With the lar Zr mcy enquiries at home ip 1912, which
will enable %s dudl}rllng plant alrezldy in our hands,
products whic»h m rm% the Curcent N Lo turnout
verdict of o1 ub?'y fe placed on the market for the
price and valué)of ltc1’ 9r élScertal.ning both the correct
mation of i the several articles, and for the infor-
. 19s¢ who may care to take up the business
will also serye . : llasatradc matter.  The factory
canning lines wh Ph“ce of complete instruction n
canning methods (?redt 9S€ nterested may learn all
of plant neseers and precautions, the class and cost
ssary, and the varioug recipes which we

ave now mo - :
re or lesg standardized ; this will open to

capitalists who gap;

car so-callevéh(‘)‘ S.se(zrrlé);slyf take the business in hand, all
althy e of canning,” and will provide .
he Cc})fl,]seqss(r:ﬁed hcompetmon for the publi}c faVOU:l
: Y the best classes of goods ; monopoly,

. }z;racter on the market and
Dublis instrumy s '([‘11((1 _public canning institution with
'nspectors will substitute publicity

for se
Or secrecy g . :
Y and mystery.  During my enquirics in

sgg:lefto my knowledge which
oo or perfect publicity, e.g.,
nsl no—tgo per cent of sophistica-
Ut 70f the papi " heeessarily unwholesome

genuine article : thiq sophistication

| a ateri;

Moreover. the ex"l}d Mmaterials  of thej, products
XISting and, st more, the improved

v with i : ;

I  will pre 1ts })lant, experience, and

and those rigkg to th Preventall those losges of capitdl

the intrusion of re ¢ public which would arise Eom

seductive enterprige he ignorance into this
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in England where canning for home use is not greatly
needed or practised ; but for India it has great lessons.
The only alternatives are refrigeration or curing ; the
former is expensive and temporary in result, the latter
is difficult to carry out in such a way that the products
are thoroughly digestible and generally acceptable :
light curing is difficult and risky both for the producer
or retailer, while hard curing produces goods which have
lost much of their savour, digestibility, and nutritive
value ; smoking is not yet acceptable to the general
public. Pickled fish ought to be a universal product
and is a line which * Fisheries " is taking up as a rival
to canned goods ; the want and cost of barrels or other
containers and the cost of freight are against the popu-
larity of pickled goods which, moreover, will not keep
indefinitely. Canned goods, however, can be produced
at fairly cheap rates (not so cheap of course as ordinary
cured goods) which, having been thoroughly sterilised,
will be absolutely free from the risks attending badly
cured or so-called “fresh ” fish, which will contain the
maximum of solid food in a minimum of space and will
therefore transport well and cheaply, will always be
ready for consumption even without cooking, and will
keep indefinitely ; it is not generally known that properly
canned goods improve by keeping and that respectable
French canners will not issue canned sardines till six or
twelve months after manufacture.  Canning, as specially
studied in the Govenment station for the production of
Plain and cheap goods, is a most useful advance in the
curing industry, and partly from lessons recently learnt
in England, certain lines of economical canning have
been adopted and standardized which will provide cans
of 1, 1, or more pounds of solid, sound, and wholesome
food thoroughly sterilized and excellently prepared, and
with much less contents of water than fresh fish, at not
more than the cost of (so-called) fresh fish as packed
in fce and sold upcountry. .

13. A bitter controversy was submitted to the
Magisterial Courts in England in 1912 as to whether
any fish except those canned by the French (or Portu-
guese) canners can be labelled and sold as sardines,
it being contended by the French canners that only the
young ““Clupea pilchardus ” ’found on their coast, can
lawfully be called a “ sardine,’ and that sprats, brisling,
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etc., elsewhere canned in oil, cannot be s5 described for
trade purposes. Tae matter has agiin been v 011
owing to tbe persistence of the non—Fbrench ca.rml e‘V‘lve(,
is still subjud'ce.  This is of much interest to f/{l'baa(nd
since our “ s:ardines" are perhaps not Ciu ea ; }?Sf
dus™ but * Clupea longiceps " and « Clupef én%l.-c, ar
and the same objection _might conceivably be 1';islégtd,

{\Iad_ras t‘rzc'ldiellabels.. But our fish especially “ Clu tf)
longiceps,” are sardines in appearance and fi; e
have the highest ichthyological authority Or Do
for calling them © sardines?’ and the h}' (C.g., D" Day)
S0 ce)dled for at least a century, since ZC:Yleogl()@c(lz't peen
of 1324 speaks of these fish, as fish well yknm 1 bmance
name ; hence we have both legal and scientiﬁv? %th-at
for calling our fish *sardines” which n: N e
hitherto placed on my labels ; the words e I e
India " may, however, be properly added > " packed in
bot}lldr.h[ ies'/z Jish—Nothing can'ever make * fresh fish "

1 cheap dr}d good up-country so long - o

refrigeration is the only method aV'clilableb- s Oldmary
be cheap (or moderately s0) if ice is Sp}},rc(‘] l.t Sanh only
is not good ; fresh' ﬁs:h as received even on ’t}?n Nt (?-n-lt
s not cheapz and it is often not vood Th e Nilgiris,
first cost of ice in the tropics (HC(?CSS’ . g usary
temperature of both water and poary because of the

S air, becau NORY
size of the plant in use, because of the Sceosct)félfue Eplllal(ll
skille

attendance), etc., the large necess: :
tend ), €te. ge necessary wastage
gty el on long Sowners cspuy o
absence o} Con‘? ating cars or compartments, the dj ‘e
parcels, are allseg,u-ent cost of transport of bulk cc
Cann& 'b(e c al )la?dllllSt cheapness, while fish in ore}; 1cel
cannot be Cau(}hte eby trusted, however thorouuhr .eré
icing places by tl’x "o ught to shore, and delivet;-edyaiceh,
icing | M(,)rey e mgthods and with the delavs h the
Of?vat.er Y mugtve{, "smce fresh fish containg 75Y~ . oW in
of water | —co(mtzli' }My}sl be an expensive food els) :3 'Celtllt
provided ?or this T e o and ansport ’havg il?by
and method 01: Zﬁe pe’r P of water, while the n'(t) .e
much to be desired : d[?demg and wransport sl il ave
o et » direct contact with scanty ; thile
ys at tro y 1ce while
sodden the fish. Hres, tends also to
As reported in previous

substitute light-cured fish for g;eezfﬁlshhi\:d ;ought to
, ave very

pical temperat
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fairly succeeded ; this class of fish, now including prawns,
will keep good for some days and eat very well. But
when in England in 1912 other methods of keeping fish
fresh were studied, two of which were specially noticed
that year by the trade. One, viz., the method of conserva-
tion by CO? (carbonic acid gas) is not practicable in this
country, demanding plant and materials which are very
expensive, while the cost of vessels strong enough to
contain gas at a pressurc of several atmospheres and,
above all. the cost of transport of fish by road and rail in
such vessels, puts the process——even if successful—out
of court. The other method (Henderson’s) was taught
me by the inventor and has great possibilities: he has
generously permitted us to use his process freely in India
“for the good of the people " and has communicated
further improvements; refrigeration is the mcthod
adopted but the details differ largely from those of
ordinary freezing and packing in ice, should make both
the freézing and the transport cheaper, and should give
far more satisfactory results. The method was tried in
an imperfect way—imperfect for want of the correct
plant — but the results were eminently satisfactory ; the
cost, as carried out, was unduly high since ice at six pies
per pound had to be substituted for mechanical refrigera-
tion, but the result showed that fish could be despatched
without ice and yet keep perfectly good, even on the
plains, for three days ; fish sent (without ice) to Tuticorin,

‘etc., was excellent on the third day. With plant recently

sanctioned by Government this line of experiment will be
pursued during the current year.

15. Piscicullure _ Marine—The detailed plan and
estimates for the 160 acre 7 lagoon fish-farm at Tuticorin
mentioned in paragraph 28 of last year's report were not
received from the Public Works Depariment in time for
execution during the year under report.

The oyster farm at Pulicat was continued by Mr.
Hornell as Marine Assistant, and proved many things ;
conclusively that excellent oysters can be cultivated in
sanitary conditions with much ecasc and profit and
marketed in the best condition within 20 months from
spat-fall ; in July 1912 the oysters spawned in November
1910 were fully mature and in splendid condition for
market. But it is also true that, as in other tropical
enterprises, especially those of the cultivation of the soil,
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the unexpected occurs ; the Pulicat bar closed during the
year—this happens about once in five years itis said —
and consequently the oysters were, soon after reaching
maturity, troubled by alternate droughts, leading to undue
salinity and high water-temperature, and by floods of fresh
water causing sudden falls in salinity and inundations of
mud. Hence the oysters suffered heavily in numbers
and condition from unforeseen external causes. But
with the re-opening of the bar normalconditions returned,
an abundant spat-fall took place so that the collectors
cultch, etc., were covered with brood, and there is nowei
fine crop of young oysters which should mature in July
1914 : the older oysters recovered also and were put on
the market about the close of the year under report.
This temporary set-back in no way affects the results of
the experiment as a matter of successful cu'tivation :
conception, method, and results were excellent, but the
locality was subjected to unforeseen adversities a4
extra. The experiments will hereafter be conducted
both at Pulicat, Tuticorin, and probably elsewhere. in
the light of the experience now gainea. Pulicat \;vas
originally selected as fairly handy to Madras but
Mr. Hornell has repeatedly pointed out that it is I;Ot an
ideal situation compared with other localities hoth on the
east and west coast.

Mr. Hornell wrote during the year an
pamphlet on oysters as food;
issued to the public.

16. Pisciculture—Fresh-water—This was continued
by Mr. H. _C. Wilson as Piscicultural Expert who
completed his first term of service

during the year, and has been re-appointed to the post
which has now been made permanent. po:
As in previous years the Sunkesula fish farm was
the piece de resistance ;. a long step was taken towards
the object of its institution, by the stocking of 41 miles
of the Kurnool canal with carp, and Mr. Wilson re )oLrtb
that the fish rentals have nearly doubled. The mlurresl
farrp was brought to a stage when sale became not only
advisable but necessary, and Government Sanctioneé
the building of a special market stall in Kurnool where
live fish will be sold ; being air-breathers murrel travel
well for at least 24 hours and can theref Ny

_ ore be despatch
to out-stations. The character and work of t}?e fafr?\

informing
this has rec N
1s has recently been

with Government
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has been described in some detail in an inspection note
printed in G.O. No. 782, Revenue, dated 15th March
1913, which led to a demand from the Government of
India for copies of the farm plan.

Minor operations consisted in the stocking and
conserving of several large tanks, while conservancy
operations proper were also conducted as usual in the
upper waters of the Bhavani, Moyar, and Cauvery. ‘”1 he
hilsa-hatching operations on the Coleroon were a failure
in 1912, owing to the difficulty in obtaining ripe females.
Mr. Wilson observes that this difficulty occasionally
happens in America with shad, and technical papers
lately received from the United States of America show
that this has just occurred there on a large scale.

Mr. Wilson's more difficult work lay in working out
certain important projects, viz., that at Allur in Nellore,
to take the place of the Kanigiri project to which the
Public Works Department refused assent for technical
reasons relating to the Kanigiri reservoir, and a new
one at the Colair lake in which floating hatchery is to
provide swarms of hilsa fry which should not only greatly
increase the yields of hilsa in the Godavari and Kistna
rivers, but furnish stock for transport to the west coast
rivers : in addition to the hilsa hatchery a large murrel
farm will be located in a position whence the fish can be
transported in quantities by rail to various markets.

. Both these projects are still in the stage of investigation.

Mr. Wilson is also engaged on a scheme for acclimatising
tench from the Nilgiris for use in our waters on the
plains. ‘ .

Incidentally in boring for fresh-water at Nellore it
was discovered that semi-artesian water was available,
the water rising in a 7o-foot bore to within 3 feet of the
surface after the tools had passed through a thick bed of
clay ; this fact may be of use agricultu.rally.

The Nilgiri trout prospered during the year and
M#i. Wilson reports that Rs. 1,495 were obtained
from licenses. Poaching by men and otters unfortunately
developed, and the supplies of fish food proved insuffici.
ent for the large head of rapidly growing fish, some
weighing 6 1b. and over, so that Mr. Wilson has had to
introduce shrimps and other live food from lower waters.

A most useful investigation was made at Sunkesula
in the growth and observation of various classes of fish
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for the destruction of mosquito larva ; aquarium experi-
ments were continued in a pond of considerable size and
from the data obtained Mr. Wilson read a very practical
paper at the “ All India Malaria Conference " in Madras
city which are now found to be fr@e frqm larvae ; he also
supplied a number of Municipalities with the necessary
fish carriers for stocking purposes. His-paper shows
that the Chelaeargentea is a most efficient larvicide, and
that his ponds, of considerable size, are kept entirely
free from mosquito larva, chiefly by their activity ;
besides these the various species of Faplockhilus are
very useful and can be transported to long distances ;
for brackish and salt waters and swamps he recommends
the 7herapon jarbua.

Madras fresh-water pisciculture is a most difficult
subject owing mainly to the non-permanence of its waters
and their use in 1rrigation; hence the framing and
execution of practical projects is a matter of great difficulty
which Mr. Wilson’is gradually overcoming.

17 Pearl and chank fishery.—The supervision of
operations in this branch is Mr. Hornell's work ; these
are scparately and fully reported on asusual. The year
was one of comparatively poor yield owing mainly to
unpropitious weather and the increasing difficulties of
obtaining divers. The net profit was Rs. 10,124 to
which the motor-boat Sutherland contributed largely by
towing canoes out in weather when they could not
otherwise have reached the banks or returned from them.
Mr. Hornell's report deals in detail with the work, past
and prospective, in chanks and pearls, and it is hoped
that a new era will begin this year with the advent of
the new motor inspection vessel and with other ex-
pected advantages, in which the Tuticorin fish farm should
take a prominent part since the cultivation not merely
of the pearl oyster but of pearls will be a feature of the
operations under the skilled experiments of Mr. Hornell.
The South Arcot chank contractor duly paid his rental
and has now tendered for the Tanjore collection.

During the year Mr. Horiell wrote the second and
a valuable part of his monograph on chanks, taking up
the matter from a social, industrial, and artistic point of
view ; this has been printed and is now before Govern-
ment ; also several articles on fish parasites, the cyclic
character of the pearl fisheries, etc.
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Experiments were made in England by an engineer-
ing firm, skilled in similar matters, in the cutting of the
chank shell by machine tools, but with poor results ;
being porcellaneous in character and of peculiar corpus-
cular structure which results in brittleness in the sections
if roughly sawn, it cannot be dealt with by ordinary
shell-cutting machine tools, such as are used in making
buttons, etc., from nacreous shells, but apparently
requires either the slow rhythmic motions of a heavy
but finely toothed tool worked by the delicate human
hand, or a wheel similar to a lapidary’s slitting wheel,
charged with a first-class cutting material such as
diamond dust or possibly carborundum.*

18. A very important matter, viz., that of net-making
by hand-worked looms was specially investigated by Mr.
Govindan who of his own initiative examined the matter
in Scotland, Ireland, and Cornwall ; on obtaining sanction
for the purchase of a machine an order was placed in
Bridport, and Mr. Govindan spent a month (partly while
on privilege leave) in mastering the setting up and
working of the machine. This is intended for instruc-
tional purposes on the west coast where nets, as Mr.
Govindan had found, cannot be made fast enough to
supply the demand ; a single machine will do as much
work as a village of fishermen, and better work. The
Cornish method of curing pilchards together with that
of expressing the oil and packing the fish in barrels, and
of making the barrels, was closely studied on the spot,
and the question of the provision of fresh fish by refrigera-
tion was not only closely examined (as in Henderson’s
experimental factory ; see supra, paragraph 18) but the
manufacturers of refrigerating machinery were inter-
viewed. Mr. Govindan is submitting a special report
on his tour of duty and his personal share in numerous
investigations.

The project for a marine aquarium and marine
biological station advanced to the production of
architect’s plans in the preparation of which Mr.
Hornell's expert assistance was sought and given.  Apart
altogether from the need for purely scientific research,

* Later enquiries were made in july 1914 at the Impeiial Institute, London.
The Director, Dr. Wyndham Dunstan, F.r.s., was good enough to take up
the matter, and from samples of machine cut sections which he has obtained, it
seems that success is now probable with machines of no great cost.
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there are many practical problems presenting themselves
for enquiry ; such for instance as the life history of food
fishes, of the organisms they feed upon, and of their
enemies, the examination of various marine products,
and so forth. For such purposes, as wellas for research
by savants and students, and for the provision of speci-
mens of marine life for scientific and educational pur-
poses, the new institution with its laboratories, library,
and museum, will be most valuable, while providing 1in
the aquarium proper a means of popular and most
interesting instruction.

19. Progress.—The work of “Fisheries,” having
hitherto been mainly that of enquiry and experiment, has
only been slightly devoted to demonstration ; hence there
has not yet_ been much positive advance in fishery
matters among the fisherfolk and curers themselves. But
the work of the Government experimental stations, the
attempts in several places to start out on the new lines,
the awakening of public interest in fisheries, the training
ofseveral men, including our own staff, in the stations,
and the visits of enquirers, have already produced a new
public interest in fishery development—a very good
beginning among conservative folk in an industry
hitherto wholly untouched by progress or even by
industrial thought.
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Letter—from Sir FREDERICK NICHOLSON, K.C.LE., Honorary
Director of Fisheries.
Dated—Madras, the 1oth June/13th July 1914,

I have the honour to submit my annual Fisheries
Report for 1913-14.

2. The staff remained as in 1912-13 except that
Mr. V. Govindan, B.A., Personal Assistant to the
Honorary Director, was, by G.O. No. 1095, dated 13th
April 1914, made a gazetted officer with the appellation
of Assistant Director and a salary of Rs. 400 per
mensem, the post of Personal Assistant being abolished,
while Mr. A. K. Menon, recently a Government of India
student in England in the oil and soap industries, was
appointed temporarily as Oil Chemist and posted to
this department on a pay of Rs. 250 per mensem (G.O.
No. 3553, dated 3rd December 1913).

3. The principal operations in hand were—

(1) The West Coast station for experimental
curing, canning and the production of fish oil and

uano ;

(2) the oyster farm at Pulicat;

(3) the Sunkesula fish farm ;

(4) the stocking of certain tanks;

(5) the preparation of important piscicultural
projects including the Tuticorin marine fish farm, the
Nellore carp and murrel farm, the Colair Lake hilsa
hatchery and murrel farm, the acclimatisation of tench
on the plains, efc. ;

(6) the usual pearl and chank fishery ; :

(7) work by Mr. Wilson in anti-malarial operations
such as the breeding and distribution of larvicidal fish ;

(8) the conservation of the upper waters of the
Bhavani and Moyar on the lower slopes of the Nilgiris ;

(9) the conservation and development of the trout
in the upper Nilgiris;

(10) work by the Oil Chemist ; and
(11) miscellaneous.

>

4. Experimental station, Malabar.—This, as in
191213, was located at Tanirand Calicut ; remarks are
the same as in paragraph 6 in the report of that year.

5. fish-0il and guano~—The work mentioned in
paragraph 7 of last year’s report was continued at Tanar
and improved ; the percentage of first-class yellow oil
now obtained is larger than in 1912-13, and averages

6
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above 50 per cent of the outturn; this oil was recently
described by a European buying firm as “ unique,” by
reason of its purity, colour and slight odour ; the Qi
Chemist attached to the department has also given it a
high technical value.

The conditions of manufacture were again un-
fortunate, as the shoals of fat fish were not only few but
ceased at a very early date ; this was the case all along
the coast and merchants who had made forward contracts
were seriously embarrassed. Most of the best oil was
retained for experimental purposes, but a good profit
was nevertheless realised on this manufacture.

The profits ordinarily obtainable may be gauged b
the fact that as against the single factory of 1908~og
there were at the close of the year no less than 217
private factories in Malabar and South Canara, the
former district having two-thirds of the number. More~
over, the quantity of fish guano (that is, the dried
product obtained from the boiled fish) exported by sea
alone, increased—notwithstanding the shortness etc. of
the season--to 4,726 tons as against 1,872’ in ,the
previous year; to this must be added the exports b
road and rail which are not known. The above wej h}é
of guano represents at least 25,000 tons of raw ﬁshgso
that the new method, due entirely to the work of ;his
department, is now taking an appreciable share in the
fish manure trade, while the oil represents a gaj
hitherto lost. The oil exports by sea were 1,511 t%nn
of which above half went to Germany. ’ >
. 6. It may here be well to mention a point of
importance, viz., the apparent economic sin of turnin
these ﬁsh, 50 valuable as food, into a soil fertiliser At
first sight it seems wrong (and the sentiment has been
reflected in previous reports) that good nourishi
human food should be turned into manure. But thelg
are considerations which, especially in the tropics Utre
different complexion on the matter: (1) that w,itE th‘al
present means at disposal, or, at all events undee
indigenous methods of curing, the masses of,sardinr
which are sometimes caught in vast quantities within .
few hours, cannot be turned into safe and wholeso .
food (especially when the fish is very oily) owing to trille
rapidity of tainting and the paucity of labour, so that the
turning of the fish into fertiliser either as guano or a(:
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dried fish manure is a necessity ; (2) that when the fish
is not oily it is of inferior value as food ; (3) that when
fish is deprived of its oil (itself a very valuable commodity)
or is non-oily, the residue or mass, if skilfully applied as a
soil fertiliser, produces more human nutriment in the
shape of cereals, etc,, than if it were consumed directly,
as fish. Hence the method of reducing the fat fish to oil
and guano, or the lean fish to ordinary manure, does
not necessarily deprive the country of food, but increases
the total supply and yields an economic and industrial
gain.

7. In this connection it may be conveniently men-
tioned here that enquiries in Great Britain and a perusal
of agricultural reports showed that fish meal or scrap is
very largely used in western countries as food for cattle,
poultry, etc. Correspondence ensued in 1913 with the
College of Agriculture at Coimbatore and a half-ton
parcel of lightly salted and dried lean sardine was sent
to the college in April 1913. The experiments con-
ducted there are said to have been very successful,
and though no details have been communicated to
this department it is understood that a reportis being
drawn up on the matter. The success or otherwise of
the food turns largely on the question of price which
is very variable.

8." Curing.—The year was a bad one for fishermen
in general, and our station being without the aid of any
deep-sea boats such as those from Ratnagiri, no great
advance was made except in two directions, viz., the
treatment of fat sardines like Cornish pilchards and the
curing of prawns.

9. Pilchardising fat sardines.—In the previous year
instructions were sent out from Cornwall to treat fat
sardines as pilchards, viz., to cure and harden the uz-
gutted fish by several weeks in heavy salt (1 Ib. salt to 3
of fish) and then to submit them to pressure in barrels
when much of the oil is extracted, and the fish remain as
a hard mass in the barrels ; these are largely exported to
Italy. It was found that the method was successful, and
a very good oil was obtained, but for various reasons
the cured fish did not keep properly. The experiment
was repeated in the year under report, but the pressure
was still insufficient ; the fish, however, kept well for
months. Regular pilchard screws for applying pressure

6-A
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were obtained during the year from Plymouth, and a
proper pressing battery will be set up and tried in the
current year.

It will be observed that this is one method of satisfy-
ing the demand for fish as human food while obtaining
the valuable oil as a separate product ; since the fish are
not gutted they can be very rapidly placed beyond fear
of taint, for they are simply roused up at once with the
salt just as they are reccived from the sea, while the
large quantity of salt used keeps the fish good almost
indefinitely if the air is kept away from them; this is
secured by retaining them airtight in the barrels in
which they were pressed, while the heavy pressure used
consolidates the fish into an indurated yet slightly moist
mass. These fish boiled up with rice’ and vegetables,
as the pressed pilchards are cooked in [taly, should
prove very good food.

10. The curing of prawns is a useful advance.
Hitherto the only method known to the general curer
was that of simply strewing the prawns, whotly unsalted,
on the beach to dry, the resulting product is a/ways
badly tainted or of very strong odour. Moreover, as
prawns are mostly caught in large quantities in the mon-
soon period (e.g., prawns worth Rs, 15,000 at low prices
were caught in a single day at Tanar in July) it is often
difficult to dry them at all: consequently, while the

ﬁshermen get low prices for their catches, the curers run
the risk of losing both their

Obviously then it is necessary to cure or preserve the
prawns by salting,

etc., and to find some mode of drying
them.

The first step now taken at Tanar is to boil the
prawns in salt water and thus to sterilise and partly

since the shelled flesh rapi
to semi-dry them, It is fo
a product which is suitable
perfectly for months, while,

dly take up salt, the fourth
und that this method yields
for the best tables, and keeps

. : being only semi—instead of
bone—dry, it retains the

: it prawn flavour and with but
slight sogkmg 1s an excellent and nutritive article of diet.
Fully-dried prawns are comparatively savourless, and

are both difficult to cook and to digest ; the semi-dried
prawns have none of these disadvantages,

money and their prawns..
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1. But the shelling process is too slowfwheg t%ziliﬁ%
with large masses, and it was subsequen;ly (l)Dur}l d that the
fish can be equally well salted whole-—a ter’ toieis%re d
can then, if necessarﬁ/, be shelled more a ,
Sem'll:ggseélpl?otdlﬁtsshﬁa;/e been tried scores of times with
invariable success and great;.g&rsc&;tlf(())l; ?yfggss%zi
. . -
;‘::tiagonnsahi‘gi;ggras&n scale and with improved

1 rent season. . '
methOdSDdru /l;'l??f—t—hgocru ;rtiﬁcial drying, as mentioned in

i rje grts two driers have been put up; the
preVIOUie iEr)lten(’ied for drying manures,.}}as not yet
lt?ereglf \?seci as it requires personal super’l\ix}florsxn?arhd 01;1(;
struction during the first experlmfents. ha«;: omall one
intended for drying fish, prawns,_e.tc.,d'Hi peen fre-

ly operated with success, but it is difficult t ‘

oran men the true method of operating a drier even
i rked with a simple slow combustion stove.
thln ir\i:(zructions bave been issued for further worlé
g urin t:he monsoon. No drie1: can be bothkpheap t?iléh
allxltorr%atic, and automatic working, 1.e., wor 1[’1%tev;tion

i at equal temperatures and vglthout a ent ,
Wl" S (t)'nl in a country where inattention, especially at
bt i 1élertain so that fires either go out or burn tog
glghéi 1zmd whe;'e it is difficult to get men to ugdqrstan -
t}fgcpr}i,nciples of drying so that night a1'1d dt;zat?éu;lgi,k 2.1
drving in hot weather or in the monsoon are . e

ylg,g Canning.—Much of my personal a(tite.ntlolr;v\;\ng

: . ., . . . lmp .
devoted during the year tgecolllllflinnuma%] u‘:‘]-y improving
e Clamtlmgai?zz{ll))lzr&in:,tsill o%ly therr}lall experimental
the arfl Ia 12, only a few thousand tins were packed,
pla}né . 't191 sardines (plain, i.e., without oil, in curry, o(;
Chle y'IWI mackerel and whole prawns, yvhxle prawn an
wl;:gkzii);nackerel paste were also made 1rc11 some ?euca;;xgl
S i adve ve been made in
ConSlderablzcicziﬁl‘;dlilgetshehise of the oils obtained from
Success’de's?t was also found that the ﬁl:st-class sardine
g?g};‘:de‘ in the Government f?.ctory dlcsl'?gn ;f;ﬂlﬁgi
i i i s out a large additi

paCkmghOd(’)i?nixfglsaoprfothod of %heapening. canned
fgorh Sliacxperiments will be continued next season in oil

sn

packing.
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The canned products find a very appreciative
market, and the difficulty is not to sell the goods but to
supply the demand, especially as experience has now
taught us that the lean fish of the later season are use-
less for canning plain or in oil, and require some addition
such as curry-powder or tomato or mustard sauce.

14. The new solderless plant from England arrived
during the year, but owing to difficulties about a site the
factory for its accommodation is only now being built,
and will be ready for next season’s work, when. if fish
are available, it will be possible to turn out thousands
of cans where we now pack only hundreds. The new
factory is at Beypore where it will have the advantage
of supplies from both sea and estuary, while even the
deep sea boats can come up to the factory gates.

15. Fish paste work was also successful, but requires
a somewhat larger and better plant which, while costing
only a tritfle, will enable us to perfect our standard
products.

16. The labelling as “sardines” of canned fish other
than the immature “ Clupea pilchardus,” alluded to in
paragraph 17 of last year's report, has been magisterially
declared illegal in ‘Great Britain, but the matter is
under appeal. The use of the words * Indian sardines ”
for our fish is certainly justifiable.

17. £resk fish.—The useful process mentioned in
paragraph 18 of last year's report was again experi-
mented on with much success, but was not carried out
in its integrity as the refrigerating plant ordered in the
autumn was only received in March, too late for being
set up during the season. It is now being placed in
position at Beypore, and will be thoroughly tried next
season, :

18. The possession of this small refrigerating plant
will at last render possible the method of fish drying iz
vacuo with a vacuum stove of my own which has been
awaiting proper trial for several years. It will also
enable me to experiment in a preservative method of
great promise and cheapness.

The preservative method alluded to at the end of
paragraph 18 of the previous report has also awaited
the receipt of the refrigerating plant, but as it has been
patented in India and apparently demands a chemical
(H,0,) which in the tropics is of great instability and
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cost, success is doubtful. The matter will be en.q.uu'ed
into in London, etc., during my present visit to
Eﬂg;lg.n%gep-sea ﬁs/z,-ng:_’l’his has not y(;t.b‘ee.n prac-
ticable, since the energies of the staff in m1F1a}10n and
supervision are limited by the natural l?oundsl\c;[ human
capacity, and the personnel 18 insufficient. ;r??‘};?r,
as decided several years ago, it was thought advisa eci
especially with a limited staff and scanty expfc:lneilce (zim

imperfect boat equipment, to endeavour to dea anh to
show the best methods of dealing, with existing cagcfes,
which amount to hundreds of thousands of tons, Aefo{]e
attempting to increase the bulk of the catches. full-
sized department working upon mtelhgent, C?tel‘pll‘lstling
material might have attempted both ClclSSelSl 0 fop[(_exa ion
simultaneously, but a small staff, gradually feeling its
way, devising its own methods and gatheylmgl.xts. C;P_e'
rience from its own experiments, necessarily limite 1t§
operations and took the line of least resistance an
difficulty. Hence, and'for other reasons, t(gle rglmastel-
fisherman, sanctioned in G.O. No_. 822, a}:? 215t
March 1912, has not yet been recruited, but this omis-
sion will, it is expected, be supplied during the C{:url;-ent
year and a scheme for his employment has alreahy een
drawn up for submission to Government%. T’e n.e“:
curing station at Beypore with the shelter for st,;elal—gomg3
boats provided in the river estuary will enah e us to
turn attention to thl(z catching as well as to the curing
branches of our work. '

20. Pisciculture—Fresh-water.—Mr. H. C. Wllsﬁn
continued to be Piscicultural Expert throu.gh(?ut :}e
year and, while supervising practical opel('iatrons on ;e
Nilgiris and at Sunkesula fish farm, toure e?ten‘S{Vety
in eight other districts for the preparation ol projects
and, very specially, on anti-malarial duty.

21. Sunkesula fisk farm.—Inthis farm the operations
of the previous year were continued and some sll?tg
miles of the Kurnool-Cuddapah _Canal .wer(; bfc ea
with young fish, while the experiments in t ef rtelf .
ing and sale of murrel were carried a stage further.
Mr. Wilson reports as follows :—

g, General work.—The general work at the Sunkesula fish farm

gressed during the year, the new Superintendent taking more
progress

interest in the detail work, keeping the screens in order, etc.
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“10. Experiments were carried out with the eggs and fry of
Ophiocephalus punctatus and O. siriatus re hatching and rearing
under artificial conditions,

“11. Tt was discovered that several minute water-insects play an
important part in the destruction of the ova and fry. under natural

-conditions. The worst offender in this respect was found to be the
small water-flea Daplnia pulex. These minute insects attack and
destroy the fry in their early stages and the ova throughout the
natching period.  Frogs destroy both ova and fry, but the parents
who guard their eggs and young can deal with this natural enemy,
whereas they are helpless in the former case.

‘12, Fishermen take advantage of this parental affection for the
capture of the big fish. They locate a nest and bait with a frog which
they dangle in close proximity to the eggs or fry and the parent fish
are easily caught. ‘The eggs or young fry are then left to the mercy
of all enemies and consequently very few, if any, survive out of the
original number in the nest.

‘“13. The experiments were to determine the following, viz :—

(1) most suitable hatching appliances ;

(2) periods of hatching at different temperature ;

(3) most suitable water temperature for producing healthy fry ;
(4) best artificial food for rearing fry ; and

(5) rate of growth, etc.

‘“14. These experiments are not yet complete, but a lot of useful
information was obtained.

“ 15. The most suitable hatching appliances were found to be glass
tanks where the eggs and fry can be kept under constant observation

- and the presence of minute enemies detected at once, The water
temperature ranged between 76> and 84° F., an average temperature
of 78° seemed to be preferable. Various artificial foods were tried,
the most suitable for the very early stages (just after absorption of
the yolk sack) seemed to be the soup of crushed crab.

16. Notes on the periods of hatching rate and growth of fry were
taken together with specimen fish carefully preserved at various
stages,

“17. Before any work can be published on the artificial hatching
and rearing and most suitable appliances for dealing with these
particular fish, it will be necessary to carry out further experiments
and this will be done in due course ” ‘

Many thousands of murrel fry were removed from the Sunkesula
farin during the year and turned into Edurur swamp for growing
purposes. Large numbers of the quick-growing varieties of carp from
the farm were distributed over 6o miles of the Kurnool-Cuddapah
Canal. Great difficulty of rapid transport is found and I am afraid
to transport fish below the locks to Nandyal, Ayyavankodur and
Kanala tanks would take too long with the present methods and they
will have to rely for the present on the extra fish from the upper

waters. The motor-boat unforcunately was found not powerful enough
for this work,
* * * *
During the year under review a new and valuable larvicide
Lolyacanthus cupanus was transported from the West Coast (Cochin)

to the Sunkesula fish farm for breeding and distribution purposes.
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Some fresh blood was introduced amongst the other lavicides at the
farm from Cuddapah ( Haplochilus panchax).
* * * *

‘ve fish market—The construction of the live fish market
sanctiLér‘iZdﬁibri/IG,.l(Oz.rﬁIfIfo. 11121, Revenue, dated 23r¢ April 1913, was
completed and fish will be sold therein soon after the opening of the
canal, i.e., after the 15th June next. .

23. Allur and Ippur—A great deal of investigatory
work, especially in boring for fresh water, was done at
Allur in the Nellore district where an apparently excel-
lent site had been selected by Mr. Wilson for a farm in
substitution for that originally proposed at Kanigiri
which the Public Works Department were unable, for
irrigational reasons, to sanction. But since an abundant
fresh water-supply was a necessity, and the borings
yielded only salt water, this site also had to be abandoned.
[t is interesting to note that the water in the bores was
apparently artesian rising nearly to the surface, and was,
in at least one case, of double the salmlty.of sea-water ;
it is possible that salt might be more readily made from
this supply than from sea-water. Mr. W'llso’n. sul?se-

uently found a site at Ippur in the same deltaic tract
which fulfils his wishes and he spent a good deal of time
on the new project which has recently been submitted
to Government. . o -

24. Colair scheme.—This remains in abeyance since
the removal of stake-nets and fixed engines from the
lake, river and channels is a preliminary condition szze
qud non ; it is understood that the matter is under con-
sideration in the Public Works Department. "

25. Acclimatisation of temlz.——Mt:. \2\73150113‘11 ? ter
some search, discovered a site near Hostr which vn.] .orm.
the first stage in acclimatising tench from thehN-] {glrls‘,
thence they will be taken to Sunkesula and othe: arms.

26. Hilsa hatching.—Very little work was done in
this matter as ripe spawners were not obtainable when
Mr. Wilson visited the Lower Anicut.

2 7. Stocking of tanks.—Twolarge tanks W(eirehSt?Ckﬁdt’
viz., Daroji and Markapur. It may be stat'e 1 Ezlﬁ tha
the rentals obtained from the canal and 'tgm st (ierlss
slightly exceeded the compensatory grants paid by
Government to the District Boards.

28. The breeding of larvicidal fish.—Much of Mr.
Wilson's time and energy during the year were, by order
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of Government, turned to anti-malarial work in visiting
malarial tracts and in the breeding and distribution of
larvicidal fish. He had experimented at Sunkesula on
these larvicides, and had given demonstrations and
instructions to local bodies, and had read a practical
paper at the Anti-malarial Conference in the previous
year ; his success resulted in his deputation to Cuddapah
to examine the town and its surroundings and to stock
its waters with larvicides. °

This work is likely to prove of immense value in the
near future and Mr. Wilson is to be congratulated on
his foresight in the experiments made by him in previous
years at Sunkesula on the breeding of these larvicides.

A similar investigation was, by order of Government
carried out by him in company with Major Ross, I.M.S.,,
on the conditions obtaining at Cochin” which appeared

to favour elephantiasis; Mr. Wilson submitted a joint
report on this matter.

2g. Nilgiri operations.—These under Mr., Wilson,
coptmued to be most successful ; the stock of trout is
said to be very great both in the number and size of the

fish, and fresh supplies of live fish food had to be intro-
duced.

3o. Cf)n.servancy operations in the upper waters of
the Bhavani and Moyar continued as in previous years.

3r. Pz'sc.z'mlture—Marme.——Mr. Hornell, r.L.s., as
Marine Assistant, writes as follows:— ,

.Edible oyster-culture.—During the past year the oyster farm at
Pulicat became fully stocked with many nhundreds of thousands of
oysters produced from the abundant spatfall of November 1912. The
growth of these young oysters has been so rapid and satisfactory that
it was decided to begin selling operations in January of this year
when the oysters were fifteen months old. The season was therefore,:
opened with these oysters on 23rd January last and between that date
andt;;lsft Mta}.lrch 1914,1g1,450 oysters were sold. The sales of the
oysters for the year ending 31st Ma
brought in the sum of R:, 258—1 2—r6c.h 1914 amosnted [0 37,400 and

Fish farm at Tuticorin.—1In spite of all efforts to expedite deli¥ery
the material requisite for the barriers between the lagoon and the sea
was not received till January of this year, when it was too late to begin
operations as the run of fry necessary for the stocking of the farm
was over for the season. All material requisite is now in stock and
as soon as the rains come the farm will be stocked and the barriers
erected.  Meanwhile samples of the fish frequenting the lagoon are
obtained at regular intervals whereby much information useful to the
future conduct of the farm, is being accumulated,

o1

While on privilege leave during the year Mr. Hor-
nell devoted a considerable period to the study of
practical mussel-culture in the south of France, in view
to work out here in the near future. The controlled
culture of pearl cysters and of pearls is noticed below.

32. Pearl and chank fishery.—This will, as usual, be
separately reported on in detail; only salient features
will be mentioned here.

33. Pearl fishery.—There is no prospect for years
of any pearl fishery on the Tinnevelly banks, owing to
the absence of oysters, but an inspection of the Palk
Bay waters near Tondi resulted in the discovery of a
fairly mature bed of oysters estimated at twenty millions
in number, and a fishery will probably be held there in
September next. The fact is remarkable because no
pearl fishery or pearl oyster bed has ever been known
before in Palk Bay which is north of the Pamban chan-
nel, all fisheries having hitherto taken place to the south
in the Gulf of Manaar where alone pearl oyster beds
have been worked from time immemorial. Moreover,
Mr. Hornell reports that the oysters are living on a
bottom much softer and more muddy than he has ever
known them to thrive on elsewhere. It is also note-
worthy that this new discovery in Palk Bay is due
partly to the recent renting of the Ramnad chank fish-
eries from the Raja of Ramnad which led Mr. Hornell
to turn attention to that area, but mainly to the acquisi-
tion in October 1913 of the inspection schooner Lady
Nicholson which enabled Mr. Hornell to survey the area
in question upon hearing reports that pearl oysters had
been picked up on the Tondi shore; Mr. Hornell's zeal
and perseverance under trying conditions then enabled
him to locate the bed in question. As the first fruits of
the new schooner’s work the discovery is very gratifying.

34. Pearl culture—Mr. Hornell drew up during the
year a scheme for cultivating the pearl oyster under
controllable conditions in a regular farm, and for induc-
ing the growth of pearls, both attached and free, in
these controlled oysters. He found an excellent site on
Krusadai island close to Pamban, and sketch plans and
estimate for the farm have recently been submitted to
Government. The recent discovery of pearl oyster in
Palk Bay will provide abundant material for the farm
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where oysters will be grown and treated for the produc-
tion of pearls. I'rom Japanese facts it is almost certain
that the farm will be very lucrative, even if only
“attached” pearls are grown, but Mr. Hornell is
sanguine of success in inducing the growth of the more
valuable ‘free” pearls and has already forwarded a
paper to the Linnean Society with specimens of his
first results in this direction.

35. Mr. Hornell has also ascertained facts in the life
history of the pearl oyster which show that its free
swimming stage endures far considerably longer than
was hitherto believed ; this is important in considering
‘the chances of spatfalls. In this connection may be
mentioned Mr. Hornell's arrangements for ascertaining
the set of the currents in the Gulf of Manaar, by means
of drifting bottles ; he is now carrying this out on an
extended scale.

36. Chank fishery—Mr. Hornell writes as fol-
lows :—

“ 3. The chank fisheries—The past year is notable for the final
consolidation under direct Government control of the whole of the
chank fisheries carried on off.the East Coast of this Presidency
This has been attained partly by leasing the Ramnad fishery fron;
the Raja of Ramnad and partly by assertion of immemorial sovereign
privilege. By proclamation inthe Fort St. George Gazette, dated
23rd December 1913, Government reminded the public that th,e right
to fish chanks in the sea bordering the various districts of the Presi-
dency is a prerogative vesting from time immemorial in Government
The position being thus defined, it became possible to extend fishin ,
leases the whole length of the Coromandel Coast, from Tanjore irgx
the south to Nellore in the north. Further north it is unnecessar
to go as Nellore district marks the effective northern limit of c.hani
distribution in the Eastern Coast of India. The rights to farm the
fisheries off (a) Tanjore, (#) South Arcot and (¢) Chingleput and
Nellore distiicts, have now been leased out and bring in respectively
Rs. 660, _Rs. 516-10-8 and Rs. 336-10-8 per annum, the whole of
the remainder of the East Coast to the south of Tanjor,e being fished
departmentally. 8

The control of the Ramnad (and Sivaganga) chank fisheries
should react favourably on work on the Tir;nevelly beds, since the
two fisheries are at somewhat different seasons, so that ’it will be
possible, by inducing divers from Tuticorin to fish on the Ramnad
coast and wice wersa, not only to geta greater force of divers to
work at each place, butto give comparatively continuous work to
t}}em, and thus remove one main cause of the discontent felt b
divers whose work has hitherto been confined to short periods, which}:

moreover, if conditions were unfavourable were sometimes very
unremunerative.”
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The Coromandel fisheries as Mr. Hornell rightly
names those of the Tanjore-Nellore coast, have been
temporarily leased out to contractors pending the con-
solidation of work on the southern area.

37. The net profits from chanks during the year will
be something over Rs. 20,000 plus receipts from the
Ramnad fishery which however, has only just begun.
The arrangement with Messrs. Dutt & Son for the
purchase of all the Tinnevelly and Tanjore chanks was
renewed for five years at somewhat better rates. A con-
tract has also been arranged at satisfactory prices for the
purchase of the Ramnad shells.

38. 0i/ Chemist—By G.O. No. 3553, Revenue,
dated 3rd December 1913, Mr. A. K. Menon was
appointed temporarily as Oil Chemist. My reasons for
supporting this appointment are stated at length in my
letter read in the above Government Order. Mr Menon
began work at the Indian Institute for Technical Research
at Bangalore by kind permission of Dr. Morris Travers,
F.r.S., but the institute closed for the vacation at the end
of March before Mr. Menon was able to do more than
begin work.

39. Miscellaneous—Under this head comes an im-
mense variety of work. Much of it has been done by
Mr. V. Govindan, B.A., late Personal Assistant, but now
Assistant Director. Being a Malabar man with a great
knowledge of the people, their difficulties, wants and
objections, commanding their confidence and with a
philanthropic bent, he is able to-undertake various diffi-
cult branches of work in addition to the work done by
him as Personal Assistant. The inculcation of co-opera-
tion and thrift has been undertaken by him with the
beginnings of success, though fisher-folk are very hard
to move ; co-operation is very desirable where the men
are sb ignorant, poor, and bound by custom, and especial-
ly ,where valuable gaods, such as oil and guano, are
produced in individually small quantities so that the petty
manufacturer, always in want of money and seldom able
to enter the open market direct with his small parcels of
goods, falls a ready prey to the middlemen and broker,

who is apt to take the bulk of the profits. A combina-
tion of a dozen or score of manufacturers would, of
course, enable the men not only to borrow on easy terms
but to bulk their produce and thus obtain the true market
price. The Assistant Director has also undertaken the
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work of setting up our schoo/ for fisher-folk in a build-
ing erected for the purpose in the Tandr yard, close
to the public road, and which also houses the hand-loom
for net-making obtained during the year from England.
The pupils are both boys and adults and are not merely
taught the usual three ** R’s,” but receive instruction and
suggestions in technical and economic matters such as
those of curing, of co-operation and thrift, etc., and it is
found that the villagers readily come to listen ; the boys
are also available for labour in the yard when additional
hands are needed. The English /4and-loon: for net-
making was considerably damaged en 7oufe, but the
damages have been repaired, and it is hoped to work it
to some purpose during the current year ; this matter has
been placed entirely under the control of the Assistant
Director who initiated the idea from his knowledge of
the needs of the people in net-making and from seeing
these looms when in England in 1912.

go. Considerable correspondence was held with the
Collectors of Malabar and South Canara regarding the
oil and guano factories which have so rapidly sprung up
since there was among manufacturers a natural tendency
todisregard or an ignorance of sanitary rules ; the Assist-
ant Director visited about 45 factories and [ also visited
a number, with the result that a set of tentative rules,
liable to alteration on greater experience, were drawn up
and received the assent of one or both Collectors.

A “China” net as at Cochin and live car have just
been put up by the Assistant Director at Beypore, but we
have yet to gain experience as to their working.

41. The disposal of the produce of the Tanuor yard
and Calicut cannery gave a great deal of work in the
calculation of costs, in the consideration of the best
methods of marketing, and in ascertaining public tastes.
Four jails wrote for supplies of dried fish, but Vellore
and Salem shortly dropped out ; Trichinopoly and Coim-
batore, however, continue to take supplies. A stall was
opened at Moore Market for the sale of canned and
cured goods, and has made known these products to a
section of the public; it was found that curried sardines
were preferred by retail purchasers at the Moore Market
while wholesale buyers, usually Europeans, who deal
direct with the cannery, prefer plain (oil-less) sardines,
mackerel and prawns. A notable order for canned goods
was a large one recently made by the contractor of the
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Wellington canteen. We have the advantage in this
country and with the market that will take our goods, of
not being bound by trade customs or a fixed and hide-
bound public taste ; if the products are good and also
cheap they will be readily bought, even if they are not
in the precise form or with the appearance or flavour—
perhaps the result of adulteration—required by, say,
English customers ; our “sardines” might find a poor
market amongst Europeans who have been accustomed
to French sardines or even to Norwegian ““ sprats” put
up in particular ways and in the familiar containers, just
as it was found that American * sardines,” though well
packed and of excellent quality, could find no sale in
Europe solely because of the difference in form and
method. Our markets, however, have no “ custom” in
this matter, and only demand soundness and cheapness.
But it will, I think, be found, certainly within the current
year, that our goods are attractive in every way, and
they are absolutely without adulteration, being *‘pure
food ” in every detail.

42. Towards the close of the year arrangements
were made with the Travancore and Baroda States
whereby two young men from each State will study
pisciculture and curing work in our stations during the
current year; one has already arrived from Baroda
to learn ostreiculture, etc., under Mr. Hornell.

43. After the fashion describedin one of Esop's
fables, two contradictory criticisms are frequently ad-
dressed to me; the one supposes that Government is
intending itself to develop a fishing industry by means
of its own trawlers, curing yards, etc., and criticises it on
these hypothetical grounds; the other animadverts on
the supposed delay in putting departmental products
commercially on the market; ‘“ Does Government intend
to run factories to the injury of an existing trade ? ” asks
one; “Why does not the department market a supply
of tinned goods, smoked fish, etc., to meet the demand ? "
cries the other.

The answer to the first is the often repeated negation ;
there is no intention that Government goods or enter-
prise shall injure any industry or trade either existing or
prospective. On the contrary, Government efforts are
directed to improving the indigenous industry and to
stimulate or even create where for various reasons the
industry in various branches is non-existent; such, for
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instance, are its efforts to improve existing preservative
methods, and its actual creation of a canning and an oil
and guano industry.

The Government stations are purely experimental
and instructional ; money, thought and time are freely
expended in experiment, and the results of these
experiments, when successful, are promulgated by all
possible means. Meanwhile an expert staff is growing
up which will supply—as it has begun to supply—men
trained in our methods, and will thus gradually get rid
of a grave difficulty found in introducing new industries,

viz., the absence of skilled artisans, Moreover, a

superior staff is being gradually formed which will be
available to supervise private operations, and the stations
will shortly be centres where instructors, inspectors,
experts, foremen, etc., can be thoroughly trained. The
stations are not commercial except for several reasons
viz., (1) the need to get rid of the products of experiment
which are necessarily numerous and costly ; the canning
experiments already number nearly 700, and each
experiment may involve hundreds of tins, since it is
impossible to test or create an industry by petty
laboratory metheds ; (2) the need to ascertain the public
tastes and the true cost of goods by the time they are put
into the consumer’s hands. A third reason is to advertise
successes, s0 that private enterprise may be induced to
enter the field. The last two reasons coupled with the
necessity for exhibiting a rapid up-to-date plant for
imitation, are the warrant for the new departure at
Beypore, which will, it is hoped, be at once a stimulation
and a model to private enterprise. It is, in fact, the
stimulation and education of private enterprise that are
the aim of the department. [t may be added that, except
for a small European trade in canned goods, usually
high-priced, there is no existing trade to injure.

The second criticism is answered by pointing out
for the hundredth time that the department is experi-
mental and the plant is experimental and petty but
that, as mentioned above, the department is about to
make a new advance in view to assist private enterprise
in working out this new advance the new plant for th

y

e

packing, etc.,, of sf'n.litary. solderless tins will put
considerable quantities of goods on the market,
Meanwhile the cannery has sold during the current year

a fair number of tins priced at several thousand rupees,
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Letter—from Sir F. A, N ICHOLSON, K.C.LE.,
Director of Fisheries,
Dated—Madras, the 18th June 1913,

Honorary

I have the honour to submit my annual report for
1914-15.

2. The sanctioned and existing staff with their pay
and qualifications are as follows : —

: . . N Academical
Name. Designation, Pay. qualifications,

Director and Staf,

RS,
1. SirF. A. Nicholson, | Honorary Direct.

K.C.L.E, or.
2. Mr. V, Govindan, | Assistant do. 400 B.A.
F.7.S.
3. Mr. A. K. Menon, | Oil Chemist ,,, 250 B.A,
F.C.S.
4 M. Jayaram Nayudu, | Sub.Assistant __ 50 (50-—4—g0) | B.A. (Had training

in Medical College
for three years.)

5. M. Gulam Kadir ... Do oo | 50(50—4—090) | F.A, (l1ad training
in Medical College
for two years.)

6. Vacant ... Do, 50 (50—4—90) | Not yet appointed.
7. Do e Do, o | 50 (50—4—90) Do,
|
i I
Piscicultural Expert and Staff.
1. Mr, H. C. Wilson .. | Piscicultural I 950 (800—50—
Expert. | 1,250)
2. Vacant ... «eo | Assistant -+ | 150-—10—250 | Not yet appointed,
3. C. G. Chakrapani | Sub-Assistant ... J 8o (50-5--100) | B.A,
Ayyangar, |
4. Vacant .. ... | Assistant Inspec- | 30—4—50 Not yet appointed.
tor. |
. Do. Do. : 30—4=-50 Do.
6. S. A, D'Silva - Do | 25 (25—~I—40) -

Marine Biologist and Assistant and Staff

. Mr. James Hornell, | Marine Biologist| gso0 (950 — 50—
F.L.S. and Assistant. £,250)
2, 8. T. Moses -+ | Zoological Assist-{100 (100—5—150)| M. A. (Zoology)
ant,
3. K. Narayana Ayvar, | Fish-farm  Sub.- 50 (50—4—90) | B.A (Zoology).
Assistant, Has special train-
° ing in Microtomy.
4. Vacamt .. <o | Shell-fish  Sub. 50—4—00 Not yet appointed,
' Assistant,
Pearl and Chank Fisheries Staff.
1. Mr. James Hornell, | Superintendent, (Vide entriesabove,)
: F.L.S. P,and C.
2. J. A, Fernandez ... { Sub-Assistant ... | 50 (50—5-—100) | Matriculation.
3. S. Ramaswami Ay- { Senior Operator. | “50 (50—5—75) Do,
yangar,
7
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The work was in general divided up as follows:
Mr. H. C. Wilson as Piscicultural Expert was in charge
of all piscicultural investigations, projects, and operations
in inland waters, and also of the work of breeding and
distributing larvicides; Mr. James Hornell, ¥.L.s., was in
charge of all pearl and chank fisheries, of marine fish-
farms including an oyster farm at Pulicat, and of various
sea fishery investigations both practical and scientific ;
Mr. V. Govindan, gB.a., as Assistant Director, assisted
the Honorary Director in all west coast station matters,
in office work, and in tours of enquiry and of inspection
of private oil and guano factories while especially work-
ing on the social and economic problems of the fishing
classes. The general work of the directorate and the
detailed work of the west coast experimental stations
formed my own share ; I also visited England on fishery
enquiries. ‘
4. The principal operations in hand were as
follows :—
(1) The work in curing, canning, oil and guano
manufacture, etc., at the west coast experimental station :
(2) the Sunkesula fresh-water fish-farm :
(3) the hilsa hatchery ;
(4) the stocking of tanks;
(5) the Colair lake project ;
(6) the commencement of Ippur fish-farm in the
Nellore district ;
(7) the breeding and distribution of larvicidal fish :
(8) the acclimatization of tench on the plains ;

(9) the conservation and development of trout in

the upper Nilgiris ;

(10) the conservation of the waters of the Bhavani

and Moyar on the lower slopes of the Nilgiris ;

(11) the building of and early operations on the
Tuticorin marine fish-farm :

(12) edible oyster cultivation at Pulicat ;

(13) pearland chank fishery work at Tuticorin and
the Ramnad coast ;

g14) the pearl fishery at Tondi:

15) the preparation of plans, etc., for the
farm a?t Krﬁsidai near Pan?ban ; pearl oyster

(16) soap-making from fish and other oils by the Oil
Chemist at the west coast station : ; ,
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(17) Miscellaneous, including—

(2) enquiries in England in1914 for a master fisher-
man and mate, for hardened oils, for chank
cutting plant, refrigerating plant, additional
canning plant, etc.;

(b) work con the Colair lake fish-farming project;

(¢) the consideration and publication of certain re-
strictive measures infresh-water areas, streams
and channels ;

(d) investigations in various areas (Coorg, S. Kanara,
the Palnis, etc.) of fresh water conditions and
possibilities ;

(e) thesupply of trout ova from the Nilgiris to other
waters ; _

(f) preparation of a list of tanks containing perma-
nent waters ;

(9) tours by all officers of scientific and practical
investigation ;

(%) scientific researches and the supply of speci-
mens for educational purposes ;

(/) the training of students from Baroda and
Travancore in fishery operations in view to
their appointment as fishery experts in their
own States ;

(7) the reorganization of the non-gazetted staff
in view to an increase in numbers and
status ;

(#£) bottle drift experiments in connection with
pearl oyster operations ;

(£) preparation of various statistics ;

(7) work in connection with the social and econo-
mic condition of the fishing classes ;

(n) consideration of the plans for a fishery
steamer ;

(0) consideration of the plans for the new Marine
Aquarium and Biological Station ;

(p) feeding cattle with(dried fish ;

(¢) correspondence with British canning firms ;

(r) refrigeration ;

(s) issue of bulletins.

These matters are dealt with below.
7-A
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WEST CoAST EXPERIMENTAL STATION.

el and the Aesins D oiaion,was run by
I | » rector on the same lines as
i:tfghi(:l [zlr;wc:;i )trear, but a Sub-Assistant was appointed
e anothe?-, 2 th0 take charge of the Tanir curing yard,
training. A ot (ﬁlt cannery ; these young men are under
Tomng: ! o :1 er}t from Baroda and another from
eancore 3 ¢ also admitted to training for official

eir own States and did very well ; a young

man from a South K )
. anara curin .
admitted as an unpaid student. g factory was also

Th
€ year was extremely unfavourable, worse than any

recen ;

Suc?l tla)lffaé' ,Stherlgz were no shoals of catfish from which
obtainedgfewlfpp ies of food and money are usually
extraordi’nar a}rlge fish, extremeily few mackerel, and an
extraordina eyr slprfage of sardines, which, moreover,
St (})’il :;,ttde fat and that only for a minimum
ot el nb guano operations were practically
comaned to Nove mber and those only on very few occa-
galloils ) (bt o'(la station was able to supply only 250
i insteadl }o the Government Cawnpore Leather
e A 10 1,000, and a 10-ton guano contract
was, . with wereu ty, carried out. These unfavourable
o s wer general all along the coast, and oil and
guano | contra(S:t were either wholly or largely idle and
benetes contr prscrtsicgﬁpegenc?d heavy losses ; the sea
sardsines dr.ying as fish aa::?éd of the usual masses of

ome items of the k- ana

shown in Appendix I1, b:toitkisofotl[)le S ar
year was very unfavourable
mental and not commercial s
1s necessarily expended wit
that the staff, being Gover
sarily kept on throughout t

o yard are
e noted (1) that the
(2) that the yard is experi-
o that a good deal of money
hout a return in profits, (3)
nment employees, is neces-

he ye .
the year, whether there is worlz (flrr naolzd for every day in

merlItt (\jzva}l; izﬂogng Impossible to induce Ratnagiri fisher-
dePriveZi of 't% racir boats to Beypore, so that we were
e obtainad e cold weather catches of large fish which
e ed at Cagnanore through these Ny
p-sea work was possible. men. No real
6. Curing.—No new de

in the construction of a g partures were made except

ew drier and in improving
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the cure of prawns by the process described in last
year's report; these are now well established as an
excellent product for which there is a large demand.
In round figures 5 Ib. of prawns straight from the sea
make 1 Ib. of shelled, semi-dried prawns which will keep
for many months and when slightly soaked are an excel-
lent substitute for fresh prawns.

Experimental work in pilchardizing fat sardines, as
mentioned in Jast year's report, was necessarily impos-
sible, owing to lack of fish. For similar reasons the
pickling of mackerel and other fish either in salt only,
or in salt, vinegar, etc., could not be dealt with ; the
experiments stand over till next season.

Only one Jail (Coimbatore) continued to take dried
fish from the yard, but new terms have now been
arranged and other jails will probably take our fish.

7. Oil and guano.—As stated above, the year was
extremely unfortunate and very little was done. A new
shed with two large boiling pans on a new model {one
worked by steam) were built and arrangements improved
for obtaining fine oil and preventing rancidity ; these
will be tested more completely next season under the
advice and supervision of the oil chemist. Samples of
fine oil were sent to England for examination by hard-
ening experts, and to others for medicinal use, while the
lower grades and stearine were made into soap; see
paragraph 43 below.

There were 211 private oil and guano factories at
work or in existence on the west coast during the year
under report.

8. Canning—The manufacture was” considerably
developed in quantity but the recipes used were practi-
cally those adopted last year as standards and, to judge

~ by the demand, are highly appreciated. Above 30,000

cans of all sorts were packed during the year, mainly of
sardines (plain, curried, and in oil) 13,020, of mackerel
(plain and marinated) 8,676, whole prawns 2,905,
prawn paste 4,800, and smoked mackerelg Of

these, together with the balance in g ; N
1914, 29,108 cans were sold to the for Rs~% X

being an average of Rs. 3 per goOsim To ju.dg'e\\
this experiment

ocr g4 3

repeat orders and other eviderfifor
work has been highly successful, yhije from the numero
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complaints—almost the only ones—that orders were not
complied with (from temporary lack of stock), there is
obviously a large unsatisfied market for pure and cheap
goods. manufactured on a commercial and not on an
experimental scale.

During the year the new cannery at Beypore was
put up; t.h1s provides good accommodation for canning,
refrigeration and other preserving processes and for
storage. The new canning plant produces solid-drawn
cans, the bodies of which are struck by a drawing press
‘ff‘om the flat ; the covers are secured to the body by

double seaming,” the flanges of the body and cover
being jointly turned over with the interposition of a
composition band between them ; this makes an air-tight
Jomt. It will be noticed that this method produces a
can Wthh'IS not only free from solder, but has only
one seam instead of three as in the ordinary soldered
can hence much less chance of spoilage. Moreover,
the cans can be struck as fast as the press will work,
aqd 50 perfect bodies have been struck in five minutes ;
this immensely increases the potential output, and the
cannery will no longer be limited by the capacity of its
;(;]rdtcel;ers ¥l;lo seldom solder more ‘than 150 cans each

. e n -

duringythe ear. €w cannery was not actually at work
o ;;eh;]s] b;lzet;) prO\ied during the year that sardines in
the better for long storage ; cansof 1913 gave

excellent gustatory results, Moreover, the oil used
matters the less as the age in

fl : o
avour of fish, oil and spice covers up any characteristic

flavour of the oil ; refined cotton seed-oil gave as good
results as olive-oil, while sardines in fine sardine-oil were
generally preferred to any as being richer in flavour.
el xpenments were recently tried with the greatest
3 €ssin preventing the slight discoloration of prawns
when canned ; the new method, not yet in practical use
involves some technical difficulties as regards the con-
%a:lr]]eurn:ilnd slxght'extra cost but this can be got over ; the
b;miam:ro?)z%ci(l)lunr)‘ent completely preserved their natural
e %aftefffzge;c_zlwn..—meg to delays in building and
the » o! relrigerating experts, the new plant for fish-
reezing after the Henderson method (see previous

Ccreases, since the blended

tag

report) was not putin action; it is, however, now in
place and will shortly be worked.

FreEsH WATER PISCICULTURE,

10. Mr. Wilson, Piscicultural Expert, remained in
charge of these operations, which involve an immensity
of touring and planning. The chief operations under-
taken are described by Mr. Wilson in the following
extract from his report :—

11. Sunkesula fish-farm.—The general work at the farm progressed

. satisfactorily and a large head of fish was secured and kept in the

several farm ponds for stocking purposes; but unfortunately, owing
to the breaching of Tangadencha tank three times, the stocking of
Kurnool-Cuddapah canal was not possible for want of sufficient water
and hence only the first 20 miles was stocked. It may, however, be
remarked that the breaching of the Tangadencha tank will have a
most deleterious effect on the fishery of the canal for a few years
to come. This tank, which never ran dry, contained a lot of good
breeders, and the canal was replenished every year with fish from this
source.» To make good this loss will mean the re-stocking of Tanga-
dencha from Sunkesula for many years. Many thousands of murrel,
fry, etc., were however removed from the farm and turned out into
the Edurur swamp for growing purposes.

The new and valuable larvicide Polyacanthus cupanus referred to
in my last year's annual report have since bred in the farm. A
portion of the Hindri river close to the Kurnool Collector’s bungalow
and the Markapur tank were stocked with this useful larvicide.

Another interesting item of work done at the farm was the intro-
duction of tench ( Tince vulgaris). A small consignment of tench and
English carp were brought from the Nilgiris and turned out into the
breeding ponds. _

' Live-fish market.—This was opened in Kurnool and live fish were
sold to the public at three annas per pound fetching a sum of Rs. 371
to this department during the year. The market was supplied with
fish from the fish farm. . ,

12. Hilsa hatchery—During the year under report my Sub-
Assistant went to the Lower Anicut to attend to this. He waited for
several days and though almost all female hilsa caught were in a
gravid state not a single ripe one could be had. As the water in the
river went Jow and there were no further runs of fish, the hatchery
work was closed for the year.

13. Stocking of tanks.—As mentioned in paragraph 11 supra it
was impossible to stock the whole of the Kurnool-Cuddapah canal
owing to the breaching of the Tangadencha tank.

Daroji tank in the Bellary district and the Markapur tank in
the Kurnool district were stocked with fish from the farm in September
and October last respectively ; the latter tank, however, was again
stocked in December with carp and mosquito larvicides.
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Besides the above two tanks another tank which holds permanent
water, viz., Peddamentrala in Markapur taluk of the Kurnool district
was also stocked. .

Barur and Penukondapuram tanks were not stocked during the
year under report, but I hope will be stocked during the current
year.

14. The Colair Lake project.—As mentioned in my last year’s
report the submission of detailed estimates called for in G.O. No. 61,
Revenue, dated the 6th January 1913, is still being delayed owing to
the existence of stake nets and fixed engines. When my new.Asmsgant
is appointed he will be put on this work ; after a thorough investiga-
tion, proposals for the removal of these nets under G.O. No, 1903,
Revenue, dated 2nd July 1914, will be drawn up and submitted to
Government for necessary action. L.

15. The Ippur Fish.farm in Nellore.—The site selected is in the
bed ot Ippur tank about 11 miles from Venkatachalam station on the
Madras and Southern Mahratta line, The water is supplied by an
open channel from Survapalli tank and the Public Works Depart.
ment records show that the water-supply in this tank, if carefully
guarded, should not fail to supply the fishery excepting in years of
great drought.

The construction of a well has been provided for and a small
pumping plant to insure against the above danger and for other
necessary work.

The fishing rights of this and Puduparti tank adjoining have been
handed over to this department and the small rentals amounting to
only a few rupees will be paid as compensation to the Nellore District
Board. The plans of the fishery and buildings have been perused by
the Public Works Department and the works sanctioned by Govern-
ment in G.O. No. 2997, dated 14th October 1g14.

The work is now in the hands of the Executive Engineer of Nellore
and will be completed this year.

16. Breeding and distribution of larvicidal fish.—A
good deal of Mr. Wilson's time and energy were spent
on this matter ; not only were further experiments con-
ducted at Sunkesula, but the new Ippur farm is specially
devised to provide a supply of larvicidal fish for distri-
bution to municipalities, etc.

Mr. Wilson reports as follows :—

“In July T inspected several wells in Tondiyarpet, Madras, with
Captain Hodgson, I.M.S., in connection with the Anti-malarial opera-
tions. Many of the wells visited that had been stocked with larvicides,
were examined and absolutely devoid of mosquito larve.

The danger of the present method of stocking with fish Jarvicides
was pointed out to Captain Hodgson, viz., the liability of intro-
ducing eggs of predaceous fish with the larvicides.

The present system of gathering the small fi
ponds is an exceedingly bad method and it js almost a certainty that

€ggs of predaceous fish, especially the floating eggs of the
Ophiocephalide family, will be accidentally carried.

sh from surrounding
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In some of the wells visited which had been alrea(cily't S\:(;(s:k:fi’d ev;e;

found the small fish larvicides had all dxsa;lippeac.ired and i
daceous fish had been introduced. ‘

thatosr(:mceorgl;)eletaioﬁ of the larvicide farm at .Nellore E,he small fish
can be sent for stocking purposes free of all this dangea 0. No. 160s

17. Acclimatization of tench.—With reference to G.0. Mo, x6om,
Revenue, dated 3rd June 1914, sanctioning the ai OFebruary ],a a
consignn’lent of tench was brought from the Nllglnsallln;:ank pary last
and turned out into Jeejur tank and anothex; sr;esu]a ke close o
Mattigiri near Hosur ; as mentioned underfbt%r:a e e e Rk
small consignment of tench was put in one 0 p’ll ds of th i to
farm at Sunkesula. The result of the experiment Wi p
3 in due course, o e
(JOVIeSr.n n};t;i;nm l;Ze Nilgiris—In _May the strea\l:rtlsﬁ(;{1 i;l;e al: élggllz
were inspected to decide the opening date of tro'th behing and
same month the following rivers were res?ock%d lzvxra iy paper iy
the reserve stream in Parson’s valley, viz., ybal e e
Krurmund, Mekod below falls, Kundah river belo

illi Halla. ] ne
andI?Qéi)iZﬁbe:fa valuable consigqment of hve}z1 fish :S(S)da;vgs Fii;oel;gat
from the Moyar river near Torapalli to the fish po
l:.Yk'ell‘rha(; same month the following new strez;rrllls ;v;;z rs:oc}l)tfgm\w:(tll;
trout, viz., Tiah shola stream (Kondas) waterfa s,
i treani. .

Stre’ai‘[gé a;:lc;‘g;ng; t:gpgp;L: the Avalanche hatchery was fa:]rlzs 82?3
and trout were kept for transhipment to the Travar:coizrr;ex f%sh,havé
The rivers are fully sto.ked with trout and some very larg
beegszgrr:.signment of ‘tench was sent to Wellington to restock the
lake. . o . .
) 19. Conservation of Bhavani and Moyar mXers. Tge
usual conservancy precautions were .taltclen. " : r\(]:\%li;o ;
the Cauvery into which these rivers flow .

wrlt‘f‘:?)i.finf;) lig:\' ;efélf under report the Cauvery and l:heil C%lfero.on
fisheries have been taken over by Govemme‘amf, paying the lsté'}l](':t.
boards concerned a’ fixed annual compensation. Toh xlmprloveh d'l-s
fishery it is absol‘,itely necessary to prevent thf: w lolesae llnﬁlst;
criminate slaughtef of fish which takes place during the annuan S
drive in the Cauvery near Hoginkal (Salem district) as well as
dynamiting, etc. With the help of the Collector of the district as
wall as the Distrigt Forest Officer the annual fish drive has been
put an end to durfng the last four or five years, be§ides dynamiting
as well as other jll¢gal methods of capturing fish. T brough the co-
operation of the Ifistrict Forest Officer, Salem, all fishing 11cqllsf:s will
be issued for a nominal fee for capturing fish in the river within the
forest boundary, and the size of mesh of the nets used will also be
regulated.” ' .

20, Miscellanesus—Palni hill streams.—With reference to G.Q,
Mis. No. 359, Revenue, dated 3rd February 1914, the Paln; hill
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streams and the new reservoirs at Kodai i
' odaikanal and - Berijam
were examined and reported on as to their suitabilit:yJ fo;' ettﬁg
intreduction of trout. Government have approved of the schem
and a consignment of trout will be sentin May. ¢
" Ezxamination of Sout’s Kanara waters—-In G.0. Mis. No 154
toezs:;?;‘;iz:&d ttl)]e 28th May 1(;)14, 1T was requested by Govel:nmegé
e above waters and to suggest th i
to examine th gg e methods to improve
Large sections of the waters of this most interesting district (from
a piscicultural point of view) have been inspected when at their lowest
levelrshan? a {ull report will be submitted shortly
The following rivers were visited durin e i i
. the inspection: Ch
vattur, Payasuvati or Chandragiri, Adk . ravati and. its
va ) ast N i
yattur, Pa giri, ala, Netravati and its
Most of these splendid rivers were f
. ound to be so severely poach
by means of fixed engines, etc., that it will take many yearsy gf striec(i
cl;)n_servancy and stocking to bring them back to anything like
t eflir hfull fish-bearing capacity. It will be necessary to construct
a fishery for the restocking of these most valuable waters, and
Posmble sites were visited on the upper reaches of tle ’*non
important streams,  The most promising site for this work was f;)unrg
on the Ancel river near Neriya which is a tributary of the Netravati
Full particulars of this proposed fishery will be submitted in‘a
separate report after reinspection of the selected site duri
Mmonsoon season. Hring  the
Coorg.~—Having inspected all th i i
—H ' € more important rivers of
:reporft is being submitted to the Chief Commissioner with0 suC;gOersg
ions for conservation and the possibilitie i i .
o possibilities ‘of introduction of new
During the year under re
port correspondence with the Puybli
}Vozlﬁs_ DPepar'fiment has enabled us to compild a list of all thepéle}:‘i
in this Presidency which contain more or . .
) ; 0 I €ss permanent
These will be inspected as time permits and metgods ado tvggtetr.
improve their fisheries and take them over to our departmenll) °
‘Many. municipalities were advised as to the best fish Iarvicfdes to
stoctk tl?elrf IvatqrgdWIth, but the request of some to be supplied with
a stock of larvicides could not be complied with il
o ot aaie p with, until the Ippur fish
There were also numerous mj i
i r iscellancous items s
correspondence with China and.Java relating to the introdulizi?on ?)Sf
gourami, which should have practical results during the current y
correspondence initiated by the Government of Hongkong on anéi:iiré

matters, the publication of a note on th
1 ) e treatment, of ‘
etc,, from an anti-malarial point of view, etc, ; Siamps, ponds,
\ L)

MaxINE PiscicunTure anp Otuner Work

21. Tuticorin Fish-farm.—At presenfz we have—for
various reasons—no marine hatcheries b the present
need for them is not proved, and no staff is as yet avail-
able. But we are attempting to develop the usefulness
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of our immense backwaters all of which open to the sea,
and the Tuticorin fish-farm is the earliest systematized
attempt to produce free swimming fish under controlled
conditions. Mr. Hornell, as Marine Assistant, devised
this farm in a lagoon at Tuticorin and built it during the

year under report; he writes as follows :—

«The Tuticorin fish-farm was completed in January 1915 and
stocked with mullet, whiting (Si7/ago sihama)and other quick growing
backwater fishes. Hardly had this been done when unseasonable
and exceptionally heavy rainfall occurred throughout the Tinnevelly
district entailing in the river valleys very serious losses wherein the
fish-farm unfortunately participated to the full. A considerable
portion of the palisading was damaged and could not be repaired till
the floods subsided. The fish fry were scattered and stucking had to
be undertaken a second time in March; we cannot therefore expect
growth to be so satisfactory or the stock to be so large as it otherwise
would have been had normal conditions prevailed in January. The
work done has, nevertheless, already added largely to our knowledge
of the fauna of the lagoon and of the life histories of several of its
more important constituents. A very satisfactory feature is the great
abundance of two of our most valuable Indian prawns ; not only do
these species grow to a large size and form excellent eating, they also
constitute a valuable bait for the line fishermen. These men for
years past have been handicapped by a shortage of this bait, so when
I found that prawns were thriving greatly in the fish-farm, it appeared
obviously sounder economically to exploit this resource specifically
for the benefit of these men than to dispose of the catches to the
general public as food. Accordingly special store baskets were
devised in which the catches made during each day are stored till
the early morning of the succe:ding day when the line fishermen
come for their supply. On most days their demand is greater than
the supply ; this I hope to put right next season when more normal
weather conditions may be expected to prevail than was the case this
year.
« The line fishermen greatly appreciate this boon of bait supply
and storage. Hitherto it has been a common occurrence for them to
be delayed unduly in the mornings as the lack of storage facilities
meant that they had to await the actual daily capture of prawns
before they could go to sea ; I have seen men sitting on the shore
till ¢ a.M. waiting for the prawners to catch s sufficiency of bair.
Now they can usually get to sea by 6 a.M. as all they have to do is
to go to the prawn store and buy what quantity they desire,”

o 22, Edible oyster culture—~Growth of the stock on the bcds at
Pulicat proceeded most saiisfactorily throughout 1914, and at the
beginning of January 1915, the oysters had recovered from the set
back they annually receive during the ordinary rainy season of October
and November. Unfortunately the exceptional and heavy rains which
occurred towards the end of January and which, as already mentioned,
occasioned ill-effects in the Tuticorin fish-farm, were equally well
marked at Pulicat and this second flood of fresh water threw the
oysters back two months in condition so much so that sales had to be
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sus i :
conlt)?:l?:c? ffrmfsrgg ldml‘lng February and March. Low salinit
con uly long period aft : ‘ y
indicat : er the floods
for oysteesr ih?tt @ backwater with a relatively small areasil;bmd? e
oo ulture tq one of much greater extent wh preferable
oui) of the latter is restricted in size enever the sea-
rospects for the comin aeal
ot I g year are again good .
E;L(;:tltcilx; of (t)he; proposed Biological Stati%n an%i Ac{u:rlilltmpentdmg the
extensionprofwsm?n- therein of conditioning tanks for oystér: nMadras
rearrangementsahzsv celx)n be hoped fo_r, as recent railway Eim%-%rle)?t
entaili : ve Deen retrograde in regard to the B 2> ¢
ailing serious distribution difficulties nnore service,

23. Other work.—This headi .
(Ii\/(;al of work of which the main it?f]s (;?-?E:ses a great
r. Hornell as follows ;:— ported on by

& Torhni . N N
Barods ;.[n él{f‘(:; :nsmm‘;on in fishery science—Two students sent b
instriaction Theancore Governments were given courses of nr y.tbe
ments as fishery ezpt?:t:c; ;r?(;v 1 employed by their respective %iitel;ﬁl

. B C H . -
from time to time. ontinue to give them advice unofficially

« L .
4e supply of biological $pecimens to educational and scientifi
ific

institui n as co ence €ciniéns were S
tions w mm d H Sp .nl
] ent to the O
E C Chln

Museum, the Oceano i

V graphic Museu

Copeum, | 2um at Monaco isti

¢ expge C,teda?;asl, alnd othefs‘. Considerable extensio’n :)ltl'ethiChnSt!an

{> expected 915-16. 'The sum of Rs. 56—-13-0 wa tved fon
p ol ens suppheq and was duly paid into the treaS o eived for

were liber:t;i’(ljt-as”dfﬁ d;:zft ‘nvestigations were continued .Slzlrgr. .

ere lit e  suftictent results have now been obtaj T eries

10ns being made. A report is in preparation ined to permit of

13 'y
‘alistics Qfl'be Tul‘l[() n ﬁ&/ll”g mdus/ ha € beent b 1 d
7 7y hav abulate

in great detail for the 1
1 past 33 years. Thes arati :
Sl)l(:tlil())‘x: cilearly the large monetary value of th: ig%mptdratwe statistics
light on- the to seasonal changes; they also throw 5 flaad. at s
o e seasonal a.bundance of the principal f a flood of new
“oast and their relative importance pal food fishes on the
the £ fara’me invesligation was contim.led with
ctors governing sardine ab ini
vitally i S ( uqdance in inshor
vita \zalmporyant facts in their habits and life histoe o ang other
Y ; Zamed on at Tuticorin, Cannanore and Bery. Work to this
¢ ec . ore.
and Rimuia ngsft”rlii tgoiélé(é?veo({ t/tzte ﬁ:_lziﬂg I’oﬁulatz}"olzz rfn Tinnevelly
mad . attention and
thereintg) re:;zxst thim by means of loans to buy bp(:;tgoasalis have been
oy torms t1on as recently been obtained pointi g Boar.  Fur-
1stance 1f development is to proceed Satisr;'gcttg .ihe urgent
rily,

“ Mech 3 ;
bo sical chank fishing—As experiments in dredging ;nd

trawling chanks have not :
dun proved satisfactor i i
ma:{:}i tgga);e?; ;)Oe tl?stz cIi)(')SSIﬁbl}]llty of designingye; :‘itr;e;)]ltc}o?o o fgwet?
in fishing chanks ‘ i of sub-
gegends upon the evolution of a sufﬁcienat;]d pearl oysters. Success
e51g‘r‘1,B y simple and inexpensive
eche-de-mer fishery —8§ »
(Sea-cucumbers) best esteévx.ned %veral of the s

a view to determine

) pecies of Holothuri
y the Chinese in the preparation 03;'

* new potential pearl-inducing parasite w
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their great delicacy of beche-de-mer or trepang have been found, in
the course of the prosecution of the Ramnad Chank Fishery, to be
abundant in Palk Bay; it appears that they can be fished profitably
together with chanks and 1 am now preparing a proposal whereby this
department may take up the working of this industry, in order, by
experiment, to ascertain the best methods of preparation and thereby
to set this industry, which has potential value, upon a stable footing.
By working this industry in conjunction with the chank industry, the
divers will be able to make better wages and so be rendered more
content and more active in the prosecution of the chank fishery.
The divers have difficulty in finding any market whatever for beche-
de-mer and the industry is practically dead at the present moment,
hence this is 2 favourable time to begin operations ; such action
would be welcomed with gratitude by the divers.”

PrarL AND CHANK FISHERY WORK.

24. As usual this branch will be reported on in
detail separately. In this matter Mr. Hornell writes

briefly for the present report as follows :—

“ A pearl fishery was held at Tondi in August and September
1914 after prolonged inspection of the pearl banks off Tondi and
Karangadu, discovered in the preceding April. This fishery is epoch-
making in that it is the first ever held in Palk Bay. Full details are
given in G.O. No. 633, dated roth March 1915. The net profit made
amounts to Rs. 3,496-11-9 inclusive of the amount to be paid this
year by the lessee of the right to fish the oysters left unfished.

“The life history of the pearl oyster received much attention.
Large larvee already assuming the adult form were taken in the tow-
net in April and it has been thus shown that the dispersal period
may be much more prolonged than we know. The Palk Bay beds

appear to constitute the natural breeding stock whence the Ceylon
and Tuticorin beds are periodically replenished. Palk Bay may be
considered the motherland of the Gulf of Mannar pearl oysters. A

as found and has been described

in a paper upon the Tondi Pearl Fishery read before the 2nd Indian
Science Congress held at Madras in January 1915,

“No inspection of peatl banks in the Gulf of Mannar was
possible last season owing to the Inspection Schooner * Lady
Nicholson » having been requisitioned by the Port authorities at
Madras. So far as can be ascertained, no spat-fall has occurred on

the Tinnevelly banks during the past year.

« pyarl-inducement.—In antictpation of the early construction
of the Pearl Laboratory at Pamban, a senior operator has been
appointed and is now undergoing preliminary training in technical
methods, The opportunity of a pearl fishery in Palk Bay in 1914,
enabled a number of new experiments in pearl-inducement to be com-
menced ; the requisitioning of the inspection schooner for war service
at Madras brought these to an untimely end and for the present they

are necessarily in abeyance.”
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Chank fisheries—This department now controls the
chank fisheries along the whole coast between Cape
Comorin and Chingleput, which for convenience’ sake
“are named the Tuticorin, Ramnad, and Coromandel
fisheries. Mr. Hornell writes as follows :—

“The Tuticorin Chank Fishery for the year ending 3oth June
1914 is given in detail in G.O. No. 2oz, dated 21st January 1913,
The total number of shells paid for was 232,504 and the net proceeds
amounted to Rs. 18,784-3-9. The 1914-15 season just ended will
be less productive owing to the interruption caused by a divers’
strike which lasted from 20th November 1914 to 22nd March 1913,
whereby the best part of the scason was lost. The number of full.
sized shells fished now in stock and ready for delivery is 129,437

“The Coromandel Chank Fisheries brought in Rs.1,513-5-4
for 1914~-15. The South Arcot lease expiring on 31st March 1915,
tenders for a further term were called for and an enhanced rate
was obtained, viz., Rs. goo per annum for three years from 1st April
1915 as against Rs. 516-10-8 per annum for the term ended. The
revenue from this coast steadily improves. The lessee again com-
plains of loss sustained due to the smuggling of shells into French
territory.

“The Ramnad Chank Fishery proved difficult to organize
during the first year owing partly to lack of sufficient acquaintance
with local conditions and largely to the difficulties put in our way by
the chank merchants of Kilakarai who are jealous of the new depar-
ture. Since July 1914 these difficulties have been largely mode-

r ated as an intimate knowledge of local conditions has been obtained,
and the opposition to some extent broken down though this may be
temporary only. As a result a very satisfactory fishery was held at
Rameswaram and thanks largely to the loyal example set by two
boats’ crews of divers recruited at Kilakarai and the fair treatment and
good pay given, a considerable number of other divers attended. The
total catch for the current season already amounts to 117,172 at
Rameswaram as against 8,218 last year; 31,564 at Tirupalakudi,
Vedalai, etc., against 4,978 last year; 17,584 at Kilakarai against
427 last year. .

‘“ Excellent relations have been formed and maintained with
the Kilakarai men, and were these divers free from the trammels of
the pernicious advance system wherein the merchants and boatowners
have enmeshed them we should have the whole diving population of
Kilakarai at our call. As it is, many of the men who have worked for
us at Rameswaram fear persecution for so doing and ask for proteztion
against this if it cccur.”

25. The Kriisadai pearl oyster farm.—The general
proposals for the establishment of a pear] oyster farm and

a subsidiary marine biological station in the island of .

Krasadai close to Pamban and for acquiring the island
for the purpose were sanctioned in January 1915. The
detailed plans and estimates are under preparation in the

188
Public Works Department and these will be submitted
to Government shortly.

26. Chank bangle cutting.—This formed the subject
of enquiry in previous years and in 1912 when in England
I obtained the aid of a Birmingham firm in cutting these
hard porcellaneous shells. The experiments, as well as
other enquiries by Mr. Hornell, proved useless, but in
1914 I consulted Dr. Wyndham Dunstan, Director of
the Imperial Institute, London, who at once interested
himself in the matter. The result is mentioned by Mr.
Hornell in the following remarks, and it is now quite
possible that success in rapid machine cutting may be
obtained, and a local industry developed.

Enquiries with a view to obtain a satisfactory cheap
and effective machine saw to slice chank shells into
working section for the shell-bangle worker, were con-
tinued during the year and now promise to be successful
at last. Both the Director of the Imperial Institute and
Mr. Pierce, the Superintendent of the Public Works
Workshops have been good enough to give their assist-
ance, and the former recently supplied samples of chank
sections cut by a machine saw which operates under
water. The price of the saw and fittings is quoted at
418 and if the answer to some further queries which have
been transmitted to the Director be satisfactory, it will
then be desirable to obtain a sample machine and carry
out working experiments in Madras or Tuticorin to
ascertain what modifications be necessary to fit it for
employment by small manufacturers who have not
command of steam or electric power.

MISCELLANEOUS.
27. Of the items mentioned under this head in para-

| graph 4 supra those marked (8), (), (e), (/). (g), (%), (#)

have already beerr touched on in paragraphs 14, 18, 20,
and. 23 ; the others will now be briefly mentioned.

28. (a) Master fisherman and mate.—This matter was
alluded to in paragraph 20 of last year’s report. The
necessity for a master-fisherman to take vessels into the
deep sea, to use and teach the use of new nets and
methods, to keep the seagoing staff up to their work, to
conduct experimental fishing intelligently, thoroughly
and conscientiously, and to report results accurately, has
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been abundantly proved by the experience of past years.
Accordingly sanction was given by Government in G.O.
No. 822, dated 21st March 1912, for the appointment of
such a man ; various difficulties, however, prevented his
appointment. Butin June 1914 Ivisited Aberdeen and
several other fishery centres in view to the recruitment
of a master-fisherman together with a mate additionally
sanctioned by Government Memorandum No. 1811-A
13-15, Revenue, dated 2nd June 1914. By the courtesy
of Messrs. Richard Irvin & Sons (Aberdeen) two excellent
men were selected on the terms sanctioned, but the out-
break of war cut short the negotiations as both men were
trained mine-sweepers and were taken by the Admiralty ;
it seemed useless to negotiate for others under war
circumstances. The matter therefore stands over, but
as the new fishery steamer has not yet been sanctioned,
this is of less account, since a good fishery boat will be
necessary to give the men full scope and obtain true and
complete results. ‘

29. (¢) Restrictive measures.—As mentioned in para-
graph 14, large fresh-water projects are delayed or
impossible because of the unrestricted use, or rather
abuse, by fishermen of stake nets and fixed engines.
The matter will require very wide enquiry and very
careful handling, but a beginning was made as per G.O.
‘No. 1157, Revenue, dated 15th May 1915. The matter
is also briefly touched on in the quotations contained
in paragraphs 19 and 20 supra.

30. () Training of students.—During the year two
students from Baroda and two from Travancore arrived
for such training as could be given them, in view to their
subsequent employment in their respective States—one
from each State was to study pisciculture, and one to
learn the principles and art of fish-curing, canning, etc.
The young men selected proved to be capable and
diligent, and all have since been appointed to fishery
posts in their respective States, but they will probably
return next season for further study. The pisciculturists
will also study curing, and the curers will study pisci-
culture so that they may be, more or less, all round men.

This department is, of course, not yet prepared for
regular educational work : it cannot be till we have the
new Biological Station and Aquarium at Madras and until

113

our own researches are more complete, but what could
be done was done, and the additional labour was often a
pleasure because the men were diligent and respective,

In November 1914, the Director of Public Instruc-
tion enquired whether this department could receive a
few trained teachers in order that they might get a
general knowledge of the aims and methods of the
department in view to their subsequent work in teaching
rural science in Elementary Schools. Although we are
not prepared for such working it has been arranged that
the Assistant Director shall take charge of such
students ; they will also be shown the work of the Pisci-
cultural Expert and Marine Assistant.

31. (7)) Reorganization of the non-gasetted staff —By
G.O. No. 2348, Revenue, dated the 14th August 1914,
this was considerably strengthened and improved in
numbers, pay and status. The Piscicultural Expert
received a separate establishment, including an Assistant
who will have to be Mr. Wilson’s under-study in fresh
water pisciculture and operations generally; it has not
yet been possible to find a suitable man on the pay
sanctioned by Government. On the marine side a
Zoological Assistant on Rs. 100—5—150, two additional
sub-assistants, and a senior operator on Rs. 50—5—735
were sanctioned; the first named, who is to work in
connection with the projected Biological Station and
Aquarium at Madras, was appointed in advance so as
to be trained under and to assist Mr. Hornell ; the two
sub-assistants are to take charge of fish-farm and shell-
fish culture operations, respectively, while the Senior
Operator will work on the Kriasadai pearl oyster farm
and is being trained accordingly. For the Director’s
immediate staff four sub-assistants were sanctioned for
the numerous operations in hand or in immediate view,
but only two have, as yet, been appointed, one for the
cyring and oil and guano yard at Tanur, and the other
for the cannery. The pay and qualifications of the new
men will be found in the list in paragraph 3.

When this whole staff has been properly trained the
department will be on the way to carry out a consider-
able amount of practical and scientific work. The
clerical and account staff was simultaneously improved
in pay and prospects.

8
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32. (/) Statistics.-—Under Government Orders the
department began to compile fishery statistics. Mr
Hornell has for several years done so for his own.
station (Tuticorin) as regards fish and fishing, but the
statistics required by Government are more faf"-reaching
A beginning has been made in utilizing the Statisticé
found in the standing note-books of the 119 Govern-
ment fish-curing yards (i.e., bonded yards where duty-
free salt is issued to the curers who are left mainly to
their own curing methods) and these are now being
compiled, supplemented, and commented on by the
Assistant Director and will shortly be submitted to
Government. As the department has absolutely no
staff for collecting statistics, these will necessarily be
imperfect ; but may serve as a basis and should give
some idea of the fishing population, of their boats and
fishing gear, and of the fish obtained at various seasons
and localities. [ am also collating the answers to
questionnaires issued to various authorities (Revenue
officers, Medical and Sanitary officers, and Municipal
authorities) some years ago; these should give some
knowledge of fishery conditions and of fish as popularl
used for food. y

 33. (m) Socio-economic work.—This is almost entirely
in the hands of the Assistant Director Mr. V. Govindan
who was not only deeply interested in such work
(especially among the “depressed” classes) before he
joined the department, but is otherwise well fitted for it
especially on the west coast. During his work under
me on the west coast he has been not merely collectin
data for a complete paper on the condition of the fisher.
folk on the west coast—which is his own tountry—but
has constantly discussed economic matters with groups
of people in various localities. He writes as follows :—
“ After four years of constant talk and persuasion I have
su_cceeded in starti‘ng a co-operative society among the fishermen .of
Tanar. The society was registered about the end of March a}ld
armpgements are being made to commence business. Fifty of the
leading ﬁshem?en who own boats and nets have already joined the
sgc1gty and paid the first call on their shares. This is a co-operative
nidhi and .each shareholder has to pay a sum of Rs. 50 within 2
months by mstalmer}ts of Rs. 2 per month, and thus the memberi
have to create a capital by their own contributions, As the maximum
number of shares is 200, this society will have a capital of
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Rs. 10,000 intwo years’ time provided the fishing season is good, and
with this large amount it will be easy enough to puta stop to the
sowcar’s greedy transactions in the place. Most of these people
will require only short term loans, and it is not unlikely that they
will have money on hand to lend to other societies or banks.

¢ Fishermen at Quilandi, Tellicherry, and some other places are
being persuaded to organize similar socictics, and as soon as the
successful working of the Taniir society comes to their knowledge it
may be presumed that they will also come forward to form societies in
their respective villages.

“ A socicty for the special benefit of the owners of fish-oil and
guano factories has also been suggested and nearly a dozen owners of
such factories in South Canara have been considering the matter,
but owing to the last two fishing seasons being unfavourable nothing
practical has come out of the discussions.

“1In a certain fishing village which is sitvated near the mouth
of a large river there is scope for a co-operative fisheries society.
The right of fishing in this locality is auctioned by Government and is
usually purchased by some one who does not belong to the fishing
community. Last year it was purchased by a man who had also the
license for selling toddy. This man not only collected so much
money from each fisherman who fished in these waters but also made
it a condition that the~-should patronise only his toddy shop, and in
order to make it doubly secure he made each fisherman to deposit a
sum of Rs. 5 with him. The sum so deposited was more than what
he had to pay as the license fee of his toddy shop. Moreover, such
farmers of the fishing rights give a lot of trouble to the fishermen and
drag them to the courts, It will be a great boon to the fishermen
if the right of fishing in this locality is given to them direct on
condition that they organise a co-operative society and work on co-
operative basis-and pay the Government dues in a lump sum collected
from each fisherman. This will not only benefit them pecuniarily
but also free them from all petty worries and litigation. 1 spoke
to some of the men when I visited the village but they could hardly
understand what co-operation was, but some non-fishermen who
overheard our conversation at once understood it and shook their
head. I am sure a few more visits and talks will open their eyes
in this matter. I understand that there are several other villages in
the south where the conditions are similar and there is good scope
for co-operation.”

. Onthe subject of intemperance, which is the curse
of.the fisherfolk, he makes the following remarks :—

« Besides the above mentioned tours I have inspected a number
of oil and guano factories in Malabar and South Canara and on such
occasions I have spoken to fisherfolk on various topics such as co-
operation, education, improvement of their surroundings, thrift, and
intemperance. In August last on a visit to Malpe, I spoke to several
people about temperance and education of their children. Soon after
I left the place there was a meeting of the elders of the Mogar caste
on the occasion of a temple festival at Mulki and they discussed the

8-A
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subject of temperance of which I had spoken to them at Malpe and
they unanimously came to the conclusion that drinking should be
prohibited among the members of the community, Accordingly all
this caste people living in the two taluks of Udipi and Coondapoor
gave up drink. The result was that the toddy shop vendors in the
fishing villages began to feel the pinch and they sent up petitions to
the district authoritics about the fishermen's resolution to abstain
from drink. "The authorities could give them no help and they then
got round some of the leaders of the fisher community and by under-
hand means tried to nullify the resolution. In some villages T am
sorry to hear they have succeeded, but in most places the people
have understood the spirit of the resolution and have not taken to
dr}nk again. T am certain that a few more meetings of the elders
will ultimately win the day for temperance. A temperance society
for the benefit of this people has been in existence in Mangalore
during the last four years and branches of this society have been
formed in various other villages and the membership has increased.”

[t was mentioned in my report of 1910-11 that some
of the older fisherfolk themselves opposed the efforts of
younger men to adopt temperance on the ground that
drmkmg was customary and should be adhered to; the
obstruction or rather the active efforts of the toddy shop
vendors mentioned in the two paragraphs above can
only be characterized by a word which is theological
but not official. It is, however, of great interest to note
the ‘influence of caste panchayats in guiding special
matters and that such influence can even withstand
opposition.

The whole matter will be discussed and, | hope,
practical recommendations made in the paper mentioned
In paragraph 33 together with any commentary that
may be necessary. The cognate matter of improving
the financial position of the fishermen and curers,
whether_ by Government loans or co-operative societies,
etc., thch ha}s been under enquiry and discussion for
years, is mentioned by Mr. Hornell (paragraph 26 supra)
;.md by Mr. Govjndan, and will be more fully discussed
In a note now in hand submitting to Government a
programme of future work based on the enquiries and
operations of the past ten years.

.35 Primary school Jor fisher boys.—This was men-
tioned in paragraph 39 of last year's report and has been

continued during the year; the Assistant Director
writes as follows :—

“There were 23 pupils in the rolls

educati

: . ; in addition to elementary
on they are being taught technical

subjects such as carpentry,

1y

preparation of twine and cotton for making nets, net mending.
Application has been made to the Educational department to have this
schoo!l recognized as a grant-in-aid institution. Some of the pupils
have been engaged occasionally in the curing shed to assist in curing
operations, and also sent out in the cance carrier to buy fish in the
sea for our yard. In order to teach them thrift—the want of which
is the causc of everlasting indebtedness of the fishing community all
along the coast, pupils of this school are being persuaded to make
savings bank deposits in the local post office, and sevceral boys above
sixteen years of age have already opencd such accounts,”

The Government curing yard within which the school
is situated, is often suddenly in need of extra hands
when large quantities of sardines, prawns, etc., have to
be dealt with, and the idea is that the boys shall work
partly in the yard and partly in the school, and thus be
doubly trained. Pictures of fisheries and fishery subjects
arc being utilized, and this method of visual instruction
is about to be developed by means of further pictures
and an optical lantern ; this will also attract adults.

36. (n) Fishery steamer.—The plans for this vessel
were repeatedly discussed during the year both by a
committee appointed by Government ad /Zo¢ and which
included Commander Huddleston (Presidency Port
Officer), and otherwise. The steamer 1s intended to be
a full power trawler fitted both for trawling, drifting, and
lining, with accommodation forward, possibly after the
fashion of modern “ destroyers,” for a scientific and
controlling staff and their w01:k. She will also have a
refrigerating plant and everything needed for thoroughly
practical work in order that the question, at present
unanswered, as to the fishery possibilit?gs of the deep
sea (that is, for this Presidency, everything outside 10
or 12 fathoms), may be fully examined and answered.
In view of the very large and direct fishery work under-
taken by various Colonial Governments, this is -but a
modest proposal. The matter has recently been referred
to by Government to the India Office for consideration
of the best plans and for an estimate of cost.

37. (0) New Marine aquarium mm’. Bzo{o(g'zcal
statzon.—The plans were under the consideration of
the Government Architect, and it is .understood that
they are in temporary abeyance pending the question
of the architecture of future buildings on the Madras
Marina. I need hardly again urge the importance of this
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mstitution both as Fishery head-quarters and as a place of
biological, educational, and economic research, and as a
delightful resort for instructive recreation to the public.

38. (p) Results of Seeding cattle with a’mcz‘a’ Jish—
This was mentioned in paragraph 8 of last year's report.
The results were published in the Pusa Agricultural
Journal ; apparently the experiments were successful but
their commercial success depends on the price of the
dried fish which is very irregular owing to the great
uncertainties of the sardine shoals. .

39- (q) Correspondence with British canning forms.—
While in England in 1914 I circularised several canning

firms at the end of July on the subject of establishing
canning branches in

this Presidency.” Three replied, of
whom one—a great firm—was not prepared to adopt
the proposal but most courteously and voluntarily offered
me an

¥y information or assistance 1 might require. Two
firms favourably considered the matter, of whom one,
which has been consistently courteous in admitting me
to its cannery and giving me information, has sent a
long and practical set of questions which have recently
been answered ; its representative will probably visit
Madras next cold weather. My return to India on the
declaration of war prevented visits to the several firms
subsequent to my circular. ..
The establishment of local factories by great British
firms would not only give an immense impetus to the
business and to subsidiary industries, but would set up a
definite standard of goods which would be of enormous
advantage to the public and to the industry,
40. (7) Reﬁ'zgeration.—-Enquiries were also made
while in London regarding the French Audiffren-Sang-

run refrigerator ; there are machines of this make in

Government House, Madras, and the Pasteur Institute,

Coonoor, etc., and it seems probable that machines
of this type will be very suitable to Madras coastal
requirements. Their great advantage is that they are
absolutely self-contained and hermetically sealed (by
welding), with the result that, on receipt of the machines,
there is absolutel

¢ Yy nothing to be done but to connect
motive power to the

: : driving pulley of the machine, and
refrigeration begins. There are no intricate valves or
parts, no charging with ammonia ; the machine seems

119

h that any person possessing
fool-proof, and suc ) .
abso,llutelyine olP spare power can sqt one up d{:l oxi]:ees,
an oi _iggnot dear and are made in very Sindbesvér};
t;‘l;?’ r:friO‘erating or hard freez_mgdthey seem to
desirablebwhere labour is unskilled.

. M . 8
a1, (5) Issue of bﬂlfe,flﬂsa—ug:g one }3225,“2}1 No. 8
na bac't:s’fief 'regirl?et;ﬁ? No. [—never is'sued—d ISC alig
§hort1y . 1: and Bulletin TI1 (“ Preservation and Cu
mn th.e Pfes;v,as partly revised for early re-issue.
of Fish”) ides the above miscellaneous items there Wd:i
42. Bescll_e\Sr work both experimental, clerical, ii'n
o 3{7 eriments with a small bea.m-trawl., 1}fe1
account ; e'g'l’q'enorp the China net, net making, {ll‘tlf:l(l:)ld.
cages, ln?e i'lgbyetc- which need not be detailed but
drying, smoKIng, en’ergy and money. One interesting
which took up tilgte’to aﬁ the department’s centres of
iteml\ gaSM? ’Y‘ Southwell, A.R.C.SC., F.LS., F.z.8,, Deputy
vlg(;;ectc?r of Fisheries, Benf;i.n e may be noted letters
Among thtehecobfjfpc(l)epartmem relative (a) to th‘e
from and S It that should be issued in the south—westf
amount of Zd the amount of salt for particular class‘esti)
monSO(OSy t(hf)? propricty of issued duty free salt for the
cure, C e
Colombo plf:kleoilant correspondence rela;ed o Fhe
Other 1?1£Sh oils by hydrogenation, while a leadn}x}g
hardening o nquired as to the supply of fish on tl’e
Madras ﬁr_m ?ev(\ll to the possibility of obtammg a I'Cgl..l ar
st o S oil for soap making %r;rdlble P&?fif;dnfio-
supply : ive much hope. )
thiipﬁrm I V‘llaS ul?e(iglewfi(zhgxz Salt dep};rtmcnt and with
ence was %S(i Survey of India in hopes of obtaining
the G601foglfciaslh»l)il soaps, etc.) from the bittern orb from
pota§h (for tassic deposits, but there appears to be nlo
possible po.lable source in India of the potash so grealt y
resent 'ava}x]a soap and other industries ; seaweed (kelp)
needed ln,f §le or? Madras coasts, and potash cannof;, ﬁt
is nov avil y ommercially won from our abundant p%tdsd -
resen’ etlcmclase, often used as road metal 1ri Jrohe
felspar (Orkkal taluks, etc.), though [ note that the
?}“i. tglagztes Potash Company with a capital of £50,000,
ni
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has just been formel to extract potash from Maryland
felspar by a process said to be commercially profitable.

O Curvists Work,

_ 43. This was practically a new branch and is a very
interesting and important departure, both in itself and
its probable developments. The Oil Chemist was
employed on various analyses and experiments on fish
oils and soaps both at the Indian Research Institute
Bangalore, and, by the courtesy of the authorities, at the,
Agrx.cultural College, Coimbatore ; these need ’not be
detailed though important to the department and
hereafter to the industry. The work at Tanir from
September was disappointingly cut short by the almost
entire absence of sardines (paragraph 5 supra) so-that
the experimental investigation of improvements devised
to improve the oil and prevent rancidity could not be
carried out. The good effect of ordinary caustic lime
on the effluent water, in place of the expensive chlo-
ride of lime, was partly, but as yet insufficiently,

demonstrated ; this isan important result as the effluent
water is apt to be a nuisance.

But the making of fish-oil s
of the oil chemist. At Bangalore he got in touch with
the Agricultural and Military authorities and at their
request experimented in special soap making, using
Tanur fish-oil and stearine as the fatty constituents ; the
Agricultural authorities required the soap for insecticidal
wor_k; the Military demanded a good harnéss soap
Owing to the absence or great costliness of potash by
reason of the war, the chemist was forced to use sod'}i
and succeeded in making a soap which was féuné
highly insecticidal, both for bug and scale on coffee, for
tea pests such as the bark louse, mildew, etc. and—
very diluted —for mango hoppers ; the solution also kills
larger insects such asantsand grass-hoppers, but though
thus inimical to insect and fungoid pests it is wholl
Innocuous to plant life. Experiments are also beinzr
tried on the fungoid pests of the areca nut, etc. Two
soaps are made for planters’ requirements Viz., a pure
ﬁsh-(_)ll soap, and a fish-oil rosin soap ; the latter me%el
requires admixture with water to form a’sl)rayinor solutiony
thus relieving planters of the trouble of dissoi)ving their

oap was the main duty
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rosin as is usual. Opinions differ as to the formule to
be used, as some planters prefer alkaline soaps while the
scientists desire it neutral : there is at present much to
learn in the matter since soaps must probably differ con-
siderably according to the insect to be destroyed, its
stage of life, the time of year, the character of the crop
(coffee, tea, etc.), the rapidity of action required, and even
the elevation of the estate: the chemist has made a
number of enquiries on various estates.

Up to date about 18 tons of soaps have been made
and issued and a very useful profit obtained; the
demands for next season are likely to be far greater, and
with fish-oil and stearine cheaper we can give even
better terms or take larger profit.

The military authorities have not yet reported on the
soap supplied to them. Should this be equally suc-
cessful there will be an excellent outlet for fish-oil and
stearine on the coast.

44. Plant was locally obtained for making these
soaps and is now available for considerable experimental
‘work, Advantage was taken of the technological
knowledge and skill of the chemist and of the results of
analysis when examining the soaps generally used by
planters and for harness and leather, to experiment in
ordinary soaps, and the expert succeeded, even with
small handstirred plant, in making high quality genuine
soaps which have been tested with excellent results for
some months. Sanction was given by Government in
March 1g15 for further experimental work.
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From—Sir FRrREDERICK NIicHOLSON, K.C.L.E., Honorary
. Director of Fisheries.
Dated—Madras, the 26th August 1916.

I have the honour to submit my annual report for
1915-16.

2. * * * * *

3. The staff remained the same as in the previous
year, except that Mr. B. Sundara Raj, m.a., was
appointed and joined as Assistant to the Piscicultural
Expert on 23rd December 1915. Owing to unforeseen
circumstances the Honorary Director continued in office
during the year.

4. The following is a resumé of main operations in
the various branches ;—

Director's branch.—General control of the depart-
ment ; Tanar fish-curing yard including curing, smoking,
pickling (salt and vinegar), fish oil and guano, vinegar,
glue, etc. 7

Cannery at Chaliyam (Beypore), with experiments
in solar heating.

Soap-making at Tanar.

‘ Miscellaneous, including tuition, socio-economic
work, the Madras Exhibition, Bulletin writing, etc.

Puscicultural Expert's branch (Mr. H. G. Wil-
son).—The Sunkesula fish farm, that at [ppur, larvicidal
work, t.he s!:ocking of tanks, the re-introduction of
gourami, Nilgiri trout culture, the conservancy of
various waters, the detailed examination of the waters
of Coorg and South Kanara and of a variety of large
tanks in the districts for conservancy purposes, Exhi-
bition, project, and miscellaneous work. L

The Martne Biologist's branch (Mr. James
Hornell, IF.L.S.).—The Tuticorin fish-farm, the ‘edible
oyster fa]'m at Pulicat, the pearl oyster culture farm at
Krusadai (Pamban), the preparation of specimens for
dlStI:ibUFlOIl and for educational work, béche-de-mer
cultivation, Exhibition work, invcstig:;tions for and
writing of Bulletins, research, and miscellaneous.

Pearl and Chank branch (Mr. [ames Hornell
F.L.S.)—Chank work over the whole coast between
Madras and Cape Comorin, including the great fisheries
of the Tinnevelly and Ramnad district : chank cutting
experiments, Exhibition and miscellaneous work.
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The above and other matters are dealt with seriatim
and in detail below, the reports of the Piscicultural
Expert and the Marine Biologist being printed almost
in full, and an abstract given of pearl and chank fisheries
operations which are separately reported on.

5. Director's branch—This was run directly by the
Honorary Director with the co-operation of the Assist-
ant Director Mr. V. Govindan, B.A., and the Oil Chemist
Mr. A. K. Menon, B.a. It includes the mass of work
connoted by the expression ‘“ general supervision and
control of the Fisheries Department ” whether adminis-
trative, technical, or financial, and needs no special
mention except that each year necessarily and rightly
increases the volume, diversity, and complexity of the
work. The negotiations for a new expert Director did
not materialize and the present officer has had to carry
on. It also includes the industrial sections worked at
the Tanar fish-curing and oil and guano yard, the
Beypore cannery, and the soapery.

6. Taniir experimental station.— The year was abso-
lutely disastrous; a year of fish-famine, not merely at
Tanir but along the whole coast. The measure of this
scarcity may be gauged by the fact that only twice, and
in November only, were sardines procurable for oil
and guano at Tandr, while at the cannery sardines for
canning were only obtained on five occasions from 1st
November to the end of February while they should
have been obtained ten or twenty times as often ; conse-
quently there was hardly any oil and guano or fish manure
on the coast, and prices for the minute quantity obtain-
able were out of all proportion. Mackerel were almost
equally scarce, and the early cat-fish shoals for which
large profits are obtained, were very scanty. A further
result was the comparative absence of the larger fish
which feed on the smaller. Hence ordinary operations
were scanty, and only prawns gave fair results. There
is iittle to record because little could be done.

7. Pickled mackerel.—A new departure was made in
picking mackerel, but these were too scarce for serious
treatment. Those pickled with salt, like Scotch and
English pickled herring, and sold moist, were favour-
ably received, but the cost of mackerel this year, the
expense of containers, the difficulty of getting water-tight
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containers, the weight of moist fish, and the long railway
journeys entailing heavy freight, make the success of the
experiment doubtful ; it will however be thoroughly tried
next season when mackerel may be cheaper0 and the
experiments on a larger scale.

_ A further departure was made in pickling mackerel
with vinegar and spices, the latter being either pepper
only or a variety. 'The idea is (1) that vinegar, being a
strong antiseptic, will therefore keep the fish in better
condition than when merely salted and will also minimize
the use of salt which is wasteful both of nutriment and
flavour ; (2) that the product will be both palatable, and
salutary as an internal antiseptic ; (3) that the product
can be used by poor people as a condifientary addition
to cereal foods rather than as a food in itself and thus
provide a wholesome and savoury addition instead of that
too often supplied by putridity or “ high” condition ; (4)
that being fairly proof against putreséibility, a keg or tin
can be opened by a retailer and sold in very small quanti-
ties to petty consumers. The method is applicable to
fish other than mackerel, but this fish is usually abundant
and cheap, and a sort of pickled mackerel known as
Colombo-cured mackerel is already made by Colombo
curers on the coast and sent entirely to Ceylon ; this is a
very hard-cured and unacceptable product. ’

The trouble is with containers since small kegos are
dear and often not water-tight either because of unsuita-
ble (porous) wood or bad coopering, while kerosine tins
are acted upon by the vinegar ; this difficulty is being
got over by employing a good cooper and. by double
lacquering the kerosine tins inside. The experiments
will be continued next season as very promising if the
expense can be recouped. ”

8. Vinegar.—An essential item in the above cure is
cheap and good vinegar. British vinegar can never be
very cheap, since it is an article very bulky for its value
and has to be sent out in expensive casks; dear at all
times, it is, at present, of prohibitive cost. Local vinegar
made from toddy is only moderately cheap (about 12
annas per gallon) but is so weak as to be almost useless
Consequently the manufacture of vinegar was begun late
in the year; the “quick process” was adopt%d the
alcokolic base being rectified spirit with various fcéding
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additions. The small generator was self-devised and
made, and has made some 62 gallons of very pure
aromatic vinegar at below the cost of local vinegar but
of double the strength, Compared with British vinegar
it is about the price of such vinegar delivered in Madras
in normal times but should easily be made at half such
price.  Owing to inexperience, to the imperfections
of the generator, but above all to the great heat of
the climate and of the improvised vinegar room and
consequent undue fermentation-heat in the generator,
the process, so far, has been unduly wasteful, though
successful in result and fairly successful in cost notwith-
standing the abovementioned and many other difficulties,
including the great cost of the rectified (though duty-free)
spirit at Tanar, the necessary wastage in petty opera-
tions by want of skill and practice, and the undue retail
cost of the materials added to the alcokolic base.
Perhaps the climate has been the worst trouble, for
with 90” to 95° F. as atmospheric temperature there is
little margin for the necessary fermentative increase of
temperature, since the maximum permissible limit in the
generator is 104° F. Consequently much alcohol was
probably wasted as volatile aldehyde, while the acetic
acid produced was possibly further decomposed after
formation.

Experiments in this and in the slow process will be
further conducted during the current year both at Tanur
and Coonoor, but the attention of Messts. Parry & Co.
has been invited to the matter, since every condition
will be more favourable in a vinegar factory attached
direct to a great distillery with weak spirit, plant, and
skilled supervision abundantly available.

9. Glue.—An attempt was made to make fish-glue
from various waste parts of the fish cured in the yard,
but the quantities available were small—partly owing to
the nature of the season—and sufficient attention could
not be paid to the matter which was (partly) suggested
by an application from a cotton mill for good fish-glue.
This wili be carefully considered during the current
year. ,

Small consignments of shark skin—a by-product—
have been supplied to the Police Department for sword
handles, ctc.



126

10. 0i/ and guano.—Only about 2} tons of fish guano
and a proportionate amount of oil were made during the
year owing to the unprecedented famine of sardines.
A forward contract for 10 tons—subject to the capture
of fish—had been made with a planter ; early in Febru-
ary it was by consent attempted to make up this small
amount by local purchases, but only half a ton was
available on the whole coast from Tanar to Mangalore
and that was offered at double the normal rates. This
incident demonstrates the character of the scarcity ; the
250 private factories did hardly any work during the
season. There were forward contracts made by parties
on the coast for 400 and 500 tons which were absolutely
unfilled.

New and simple plant intended to promote the
manufacture of the best oil at the lowest cost and in the
simplest manner is in hand.

11. Cannery.—The same scarcity of fish entirely
spoilt canning operations at Beypore; sardines were
only obtained five times in four months and mackerel
were but moderately available. Hence the number of
tins packed was very small, especially of sardines. The
applications received and declined for want of stock
number hundreds.

For lack of the true oil-sardine (Clupea Longiceds
or “nalla matti”) the chala matti (Clupea fimbriata)
was tried, but proved to be fit only for third-class work,
being lean, tasteless, and very bony.

The new plant for making solderless tins was suc-
cessfully brought into operation, but had only scanty
scope for its considerable capacity.

12. Fish frozen after the Henderson method was
very successfully prepared and experimentally distri-
buted. A small refrigerating plant and oil-engine had
been set up, in which the fish, previously cleaned and
slowly cooled to about 335° F. to get rid of the animal
heat, was plunged into clean brine at a temperature
of from 10°to 15° F. The frozen fish when removed
were packed in paper and a basket with 2 or 3 inches
of paddy husk as insulation, and in this way travelled
successfully for several hundred miles and up to two
days in time on many occasions, without a single failure,
even though, as personally seen, the parcels were
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unnecessarily exposed to the midday sun on an open
railway platform. Experimentally the process was quite
successful : commercially two things are requisite, viz.,
(1) an organized and céntinuous supply of really fresh
fish of a quality worth the cost of refrigeration and rail-
way parcel carriage, (2) a plant sufficiently ldrge to deal
with several hundredweight at a time, since the expense
of engine power and expert attendance cannot be re-
couped on small quantities, and the railways can hardly
provide the special accommodation which would still
further assist the process, without considerable and
regular consignments. Point (1) will be further sdealt
with during the current year as two Ratnagiri boats have
been bought for deep-sea work ; it may then be possible
to bring in a fair amount of good fish in good condition,
and the plant can deal with about one hundredweight
at a charge.

3. The abovementioned boats were bought too late
for work during the year, but will, it is hoped, give
considerable data and useful quantities of fish during
the current year. They were bought very cheaply and
are provided with nets ; our own crews are able to work
them, and this will to some extent solve the difficulty of
getting deep-sea work done now that Ratnagiri boats
find plenty of work on their own Bombay coasts and
have ceased coming south.

14. The necessity for protecting the inside of tins
from the action of vinegar and of prawn flesh, etc., led
to various experiments; up to date, double lacquering,
well stoved to obtain a hard texture and to bind it to the
surface of the tin, has.been found fairly successful. This
double stoving was troublesome and somewhat costly in
fuel (kerosene); hence a return was made to old Canna-
nore experiments in sun heating in a “solar oven.”
This is simply a stout teakwood box, blackened inside,
provided with a closely fitting, double glass top and in-
sulated by insertion in an outer case with double walls ;
the tins are filled into this and covered with a blackened
tin sheet ; the double glass top being placed in position,
the direct rays of the sun readily traverse the glass
which, however, intercepts the radiated heat. With this
simple apparatus a midday (11 a.M. to 3 r.M.) tempera-
ture of from 240" to 275 I. has been rcadily attained,
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and 290°.* F with the aid of a single glass mirror.  The
stoving is excellently done, the heat cannot rise too high
(300° F. is the maximum permissible for soldered tins),
and costs absolutely nothing. TFor all mere oven or
baking {or cooking) purposes this is a very efficient and
cheap application of sun heat available in many occupa-
tions and industries ; it is useless for evaporation but
will be used, with the necessary adaptations now being
devised, for supplying hot water at boiling point and
perhaps low pressure steam ; this will be most useful in
various cannery, oil and guano, and soap-making opera-
tions. With mirrors far greater heat can of course be
obtained. The subject is being pursued as giving an
almost costless source of baking or stoving heat, but the
West Coast is the wrong locality for experiment owing
to a long south-west monsoon, frequent cloud, and a
moist atmosphere which muffles or absorbs and, to that
extent, lowers direct heat. :

15. Cannery shortage— T'he abovementioned short-
age of fish has been a main factor in_the production of
complaints against the cannery for deficiency of goods ;
complaints which are as complimentary as unreasonable.
For canning purposes sardines and mackerel are the
permanent mainstays of Indian work and when these fish
are absent the largest, best managed factory must run
short of goods unless it isold enough to have accumu-
lated great reserves. Usually sardine and mackerel in
condition for canning (all sardines are not) are frequent
from September to April; during the season under
report, viz., 210 days from 1st September, sardines were
obtainable only on 15 occasions, of which there were
only 5 from 1st November to 31st March, usually the
height of the canning season ; mackerel on 44 occasions
of which only 13 were in 1916. Hence, since the can-
nery though well fitted, is small and is still young and
experimental, only a few thousand tins could be preéared.
In fact the previous year was also bad, sothat July 1915
found the cannery practically without stock ; this reacted
unfavourably in the year under report since masses of

* With tin plate reflectors attached to the sides and an arrangement for
keeping the glass cover of the oven perpendicular to the sun’s rays, 310° I, has
easily Lieen attained (March 1917) and the period of high temperature greatly
lengthened.
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early orders came in from September 1915 which could
not be filled and cans had to be sent out as soon as they
had passed the observation stage.

Only experts know, moreover, how much fish has to
be rejected as tainted or soft from long detention in the
boats and how short a time—a few hours—is available
from the arrival on shore, even of fresh fish, before the
fish in these tropical regions are useless for canning.
Only when catching is organized as completely as
canning (i.e., when the habits and methods of the fishing
classes and their subservience to local capitalists are
radically altered) will it be possible fully to utilise any
cannery, and even such organization would be useless in
seasons such as 1915-16 when fish are totally absent
not merely from the neighbourhond but from the coast

~in general. The negotiations for a motor launch which

is a necessity even in ordinary years for the main reason
given above, viz., the necessity for frequent supplies of
absolutely fresh fish, have unfortunately fallen through,
but a cannery launch will be necessary in 1917 for this
and other purposes.

Moreover the demand is itself largely responsible for
the absence of stock ; hundreds of orders were received
at the beginning of the season when, as menticned
above, there was no stock in hand, and so many orders
are habitually received, literally from Kashmir to Ceylon,
that it has been necessary to refuse all except Presidency
orders. The public have learnt even in three years,
mainly of experiment, that our cannery goods are both
cheap and good and that it is highly profitable to deal
direct with the factory and not with a middleman or
retailer. A commercial cannery is constituted to turn
out cans by the million and not by the ten thousand ;
moreover factories when old-established and not new,
usually keep an enormous reserve, partly to allow of
goods maturing, partly as the surplus of abundant years ;
h=nce some of the difficulties of a small and new factory
which moreover is primarily constituted to make goods
as experimental and demonstrational essays, and sells
them. partly to get rid of them, partly to advertise the
facts and cost of canned goods in view to the develop-
ment by others of commercial work. But for the war it
is almost certain that one and possibly two firms from

9
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England would have taken up the matter on data sup-
plied by the department, and in fact a Madras European
firm has now bought up the Mahé cannery and intends,
partly with the aid of our experiments and experience,
to develop a commercial business.

[t is also to be remembered that dealing direct with
a single factory is wholly different from dealing with a
store or shop which draws its supplies from perhaps
dozens of factories in many countries so that the abund-
ance of one compensates for the deficiencies of another ;
even so a shop is often “out of stock " but it is not
usually blamed for such deficiency.

16, Deep-sea work.—This has never yet been attempt-
ed by the department which has confined itself in its
carly life, to the work lying more nearly to hand, such as
curing, fish-farming, etc. ; it was considered better with
very limited staff, funds, and experience, to examine

| existing methods, to attempt to improve as food the fish

caught’by such methods, to learn the conditions affecting
inshore catching and curing, and to apply our energies

‘to local improvements, before launching out literally
.into the deep. Deep-sea work demands material and
superintendence which we have not got and which are

very costly, and though a beginning was attempted in
the sanctioned recruitment in 1913-14 of a master
fisherman and his mate, the matter fell through —though
the men had actually been selected in July 1914—by
reason of the outbreak of war ; the men selected are now
mine sweeping. The work will be a prominent feature
of the next decade.

17. The boats built some years ago (‘“ Turbinella ”
and “ Sutherland ) though good in themselves were
unsuited to fishery work in these waters and to the
handling of Indian crews, while they are not big enough
—nor have we the men—to accommodate British master
fishermen in long deep-sea voyages. For a couple of
years the Ratnagiri deep-sea boats which came after the
monsoon to South Kanara and Malabar coasts, were
utilised, but these have now ceased coming south owing
to improved fishery conditions in Bombay and they
refuse to be hired on any reasonable terms. These
boats with their native crews can stay far out at sea for
some days together, and it is therefore quite possible to
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begin deep-sea work with their aid, though it is barely
possible to get fishing data intelligently logged by the
skippers, or. the fish sufficiently well treated on board.
Hence with Government sanction two boats with
nets, etc., were bought by the Assistant Director,
too late for use during the past season but now ready
for immediate work when it is hoped with our own
trained crews, (1) to explore to some extent the deeper
waters up to the 100 fathom limit, (2) to obtain a
supply of the larger sorts of fish for the cannery and
curing yard, (3) to pay special attention to the where-
abouts of shoal fish (sardines, mackerel, etc.) when not
found inshore, (4) to experiment in the better treatment,
temporary preservation, etc., of fish on board, (5) to
engage in other miscellaneous duties such as those of
carriers,

18. Work of the Piscicultural Expert (Mr. H. C.
Wilson).—This was, as usual, entirely on the fresh waters
of the Presidency; the chief items are catalogued in
paragraph 4 supra, and the details will be found in
Appendix [ which contains the bulk of a report written
for this annual report. A further summary would be
useless ; moreover where, as in this and in Mr. Hornell’s
report, there is so much of interest, even in the details,
it appears useful to publish the whole of the two reports
rather than a summary, it being, however, understood
that where there may be debatable matter rather than
facts, the opinions or expectations expressed are not
necessarily accepted by the Director. It may be men-
tioned (though the result belongs to the current year)
that the considerable consignments of gourami (Osphro-
meenus olfax)both from Mauritius and from Java (see para-
graph g of Mr. Wilson’s report), were most successfully
transported to Madras and both batches are doing well ;
this introduction should be highly useful in the course of
a few years. The Mauritius consignment was prepared
and despatched entirely by the care and courtesy of the
Government of Mauritius to whom our cordial thanks
are due and have been sent. The other batch was
personally collected and conducted by Mr, Wilson who
went to Java—where the fish are indigenous—for the
purpose, and by the kind assistance of the authorities

9A
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in Java and of the several shipping companies, was
able to bring the fish to Madras with very moderatc
loss.

19. Work of the Superintendent of Pearl and Chank
Iisheries and Marine Biologist, Mr. James Hornell,
£ L.S—A list of work supervised and done by Mr.
Hornell is mentioned in paragraph 4 supra, and all details
are mentioned in his report, written for this annual report
and for the most part printed as Appendix II. Where so
much is of interest it is difficult to select, but attention may
be specially directed to Mr. Hornell's success in dealing
with the chank diving population especially in the newly
leased fisheries of the Ramnad district, and in the initial
and successful attempt to relieve the divers from undue
thraldom to merchants, money-lenders, and boatowners.
Incidentally the success of his measures led to unprece-
dented success in winning chanks, so that the net profit
—all expenses deducted—from the several chank fish-
eries amounted to Rs, 51,000 for the year (ending 3oth
June), a revenue not hitherto approached. It may here
be noted that, given similar and increased success in
subsequent years, this department may, in a few years,
become wholly self-supporting, considering (2) the above
and increasing net income, and the possibilities from
culture pearls and fish-farms, (6) the increased rentals
obtained for the rivers and tanks under Mr. Wilson's
conservancy operations, and from his fish-farms, (¢) the
returns from the Government fish-curing yard at Tanur
with its sales of cured fish, its oil and guano operations,
its vinegar and other miscellaneous sales including the
produce of over 500 cocoanut trees planted by this
department, () the sales of the cannery, and (¢) of the
soapery which, at least on the side of its fish-oil soaps,
is attached to this department.

20, Work of the Assistant Director.—This has con-
sisted partly in assisting the Honorary Director in run-
ning the West Coast stations, partly in supervising aM
office work including the disposal of routine matters, and
the examination of accounts, vouchers, etc., partly in tours
of enquiry for general purposes and for the preparation
of Bulletin No. 9 which is mainly his work, partly in that
socio-economic work (see paragraph 21 infra) in which
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he is deeply interested and for which his knowledge and
experience are invaluable. He was also mainly instru-
mental in preparing the West Coast fishery exhibits for
the Madras Exhibition, and was also a member of the
Central Committee.

21. Social work.—As will be seen from Mr. Hornell's
report, good work has been done by him in connection
with the chank divers in the way of assisting them tu
escape from the thraldom of dependence on boatowuers
and other capitalists petty or otherwise ; he has also
further plans for assisting the ordinary fishermen to
obtain boats and gear by Government loans, and this
will be seriously taken up in the current year. On the
West Coast Mr. V. Govindan, Assistant Director, has
especially interested himself in similar matters, but more
from the co-operative and association standpoint, feeling
that the fisherfolk over great areas are ** not in touch
with the civilised world ” and that they require awaken-
ing and stimulating. Ignorance, superstition, and hide-
bound routine are but one item of backwardness ;
poverty and economic thraldom to the money-lender,
whether merchant, curer, or boatowner, form another ;
intemperance and entire unthrift a third; while the
uncertainty of mere inshore fishing, the inability to fish
the deep, the long idle period—especially on the West
Coast—of the monsoon, the numerous holidays and off-
days, and the sickness induced by insanitation, are a
fourth. Bulletin No. 9 published during the year and
mainly compiled by the Assistant Director gives a good
deal of first-hand information on the condition of the
fisherfolk, but this is only a basis for much closer enquiry
during the next few years. _

22. It will be seen, then, that on this socio-economic

- side enormous problems lie before the Fisheries Depart-

ment if it is to do its full duty by the fisherfolk. Some-
thing is being attempted, and, best of all symptoms,
partly by the people themselves. This department has,
through the Assistant Director, established a co-operative
society at Tantr, and a second was formed and registered
at Tellicherry with above 100 members, of whom about
30 were female curers and fish hawkers; another was
in process of formation at Quilandy. The Tanir society
was greatly hampered by the fish famine which, in fact,
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necessitated considerable private charity. The temper-
ance soctety at Malpe, mentioned in previous reports, is
developing into a co-operative society by the terms ofits
formation ; during the two years of its active life its
70 members, chiefly young men, have, as per their rules,
accumulated a fund ‘of Rs. 700 which represent their
savings by abstention from drink, in itself a very notable
fact. This fund is to be utilised in loans to the members ;
hence the development towards co-operation while main-
taining the original object.

23. “The Tanir evening school continued to work at

e'lementary. education and appropriate industrial opera-
tions ; addxtlons are to be made shortly to its attractive-
ness, and in South Kanara some of the fisherfolk are
anxtous to have a similar night school. But the
Assistant Director reports that in places, especially on
the East Coast where the fishing hamlets are overgrown
with prickly-pear and consequently very insanitary, the
folk would rather have the hamlet swept and garnished
and sanitated than provided with a school, and it is
undeniable that filthy surroundings and bad water have
much to do with intemperance and disease. A combina-
tion of Government loans for the purchase of boats and
nets, of Co-operative societies for the general uplift of
the people in the wonderful co-operative way, and of
schools for instruction in general knowledge, in accounts,
\n special nature-knowledge, and in the industries by
which they live, will be the potent instruments which
this department will now have to use, under new auspices,
for the development not so much of fisheries as of the
fisherfolk,
A é4.MSoa;> works.—This, as before, was under Mr.
& v‘;Ol‘ken?n, B.A., an officer trained in England both in
manufactuo an %I.Cheml_St and in thaq of Rractlcal s0ap
under Fire}:{ ) h,}S series of ooperations is dealt with
it on ina]ls eries \though distinct therefrom (1) because
the §Oa e)’ (Igl‘?’ sprang from I*lsherles,.('u because
hithertoplry b a;, for reasons of convenience, been
FiSheriesp acTeh y Govemn_lent under the Director gf
is well to‘d fis €re are two §1des to the soapery which it
pose that tlf]: ne;grefully’ since the public 1s apt to sup-
market. : ¢ (,W inary soaps, now about to be put on the
» dre made from or with fish oil which, of course,
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is absolutely incorrect and is an idea merely based on
the fact that the operations are in charge of this depart-
ment. The first side is that where fish-oil and stearine
are worked up into izsecticidal soaps for use by planters,
fruit growers, etc. ; this is a derivative industry from the
production of fish-oil by the department. The second
side deals with the production of ordinary soaps for
household and personal use, in which fish-oil finds no
place whatever, its sole connection with fisheries being
in its direction, and, till now, its location at Tantr.

25. During the year fish-oil insecticidal soaps were
made to the amount of about 28 tons (including balance)
and nearly 25 tons were sold. Of these the greater
proportion was a soap containing rosin which the
planters prefer to plain soap ; as stated last year, this
rosin soap readily dissolves in water, so that an emulsion
is formed by simply stirring a small quantity of the pasty
substance in a pail or barrel of water. The plain soap
continued to be sold with profit at Rs. 12 and the rosin
soap at Rs. 16 per hundredweight, notwithstanding the
rise in prices of fish-oil, alkali, and rosin.

A larger demand was anticipated, but the year proved
less pestiferous than usual; moreover it was reported
from some estates that areas treated last year with
this soap were less infested than before. The soaps
were very favourably reported on by the Government
Entomologist as against “ mango hopper,” a 735 per cent
crop being considered probable where such means are
adopted ; if this is so, there should be a wider future
for these insecticidal soaps. Enquiries were received
about this soap from the Punjab to the Federated Malay
States.

26. The soapery for ordinary soaps is, however, far
more important, and its small scale operations very
sucessful. With a small 1-ton locally made pan and
scme frames, excellent soap has been made of various
classes, samples of which were exhibited at the Madras
Exhibition ; subsequently sales have been frequent—

- about 3 tons——though, owing to the smallness of opera-

tions, to the work on the fish-oil soaps, and to the
heavy work of opening a new factory on a larger scale,
the soap has not yet been placed in bulk on the open
market but will be by the time that this report is issued.
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lgti?sf:rsst g?s been most carefully calculated and the
e prec’ise awn up on regular factory lines, will show
of oart batchc?St dnq profits not only of each class but
Thach 2ax h0 soap so that reliable data will be available.
cering hoes ave recently been settled and though gly-
vive reac;ong{) 1yet been recovered, the proposed prices
glve repc)rt. e profit as will be demonstrated in the
Gojecngx?g to th? demonstrated success of the soaps,
cial year. oo a\ixiereRp eased, towards the end of the finan-
1916*17’and ot _S]- 75,000 for soap experiments during
tions should _Spelma Instruction was given that opera-
offors worm o include glycerine recovery. Orders and
ehiaf makersO-nfsequently sent to England to one of the
and othor s Coh'soa.p machinery, and a toilet soap plant
and are nom (Amesawerc fortgnately obtained from stock
less comule gglbt) on their way out. The larger and
owing topthate" plant has been made out here, but,
extra cost ine \]’;dr_. there has been grievous delay and
scap pan boi(l) taining the plant which includes a 5-ton
present o obte'r’ etc., all now in place; it is difficult at
glycerine ol ain t_zlven common iron tanks. The vacuum
ok b[:ltar'nt will probably not be available for many
erected. to 1 an ordinary evaporation plant is being
plant o Ca]'e Ste}ellmed from our new boiler. The new
P e tOilleCtUt should be making soap by 1st September
October. * soap plant may be in operation by 1st
28. : ade '

any a du’llt‘zfafi?p made is solely genuine soap without
qualities, and n Ogeven flling ; it has excellent lathering
than \Ve'stern can be sold at a good profit more cheaply
a lecture on “Sé’a:PS ,()f equal character. As mentioned in
available out b Odg at the Madras Exhibition, oils are
in practice at 'eﬁe at cheap rates which are unknown—
e, Mr Mlnd events —to the Western soap maker;
entry of .kerOSi(I)]r:: re:]d 1scovered an oil which, prior to the
West Const but }?'1, was a general illuminant on the
and is pl'Op,ortion' dsl now largely fallen into disfavour
oil and will be | dte]y cheap ; this is an excellent soap
those commonl a;‘(gey used. Other oils and fats than

nly known are and will be tried. Owing

* Owing t -
R to unavoidable delays work did not fairly Legin till Janvary.
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partly to the high price or total absence of synthetic
perfumes and colours but mainly to a desire to use
indigenous products only, experiments have been made
in using these latter, and quasi-toilet (cold process) soaps
of a very pleasing character have been made with very
low charges for perfume.

It may be mentioned that samples of our soap sent
home were reported to be © too good for the price” ; it
will be gratifying if both quality and price suit both
consumer and manufacturer.

29. M. Menon made several tours and accumulated
considerable information not only as regards the sources
and prices of raw materials of all kinds, including
indigenous perfumes, but of the Western soaps most in
favour in this Presidency. He also prepared a capital
exhibit for the Madras Industrial Exhibition which, how-
ever, would have been more useful if it could afonce have
been followed up by commercial operatiors. He also
attended the United Planters’ Association where he read
a paper on “ The Uses of Soap as an Insecticide,” and
discussed the question with the assembled planters.

Altogether the work done, considering the delays
caused by the war and the necessary difficulties attending
the start of a new industry, was satisfactory

30. Notable features in fisheries industrial work were
the display of products, from all branches of the depart-
ment, at the Madras Exhibition, and the visit of a Member
of Council (the Hon’ble Sir Alexander Cardew) to the
West Coast in October 1915. Both events proved to be
of importance and assistance, and Sir Alexander’s visit
gave very desirable encouragement to those supervising
this set of infant industries.

31. A great British firm consulted this department
regarding the opening of oil and guano works on the
Departmental system and this, it is believed, is in process
of initiation: also as regards the preparation and use of
cértain oils in another direction.

32. Owing to the extraordinarily bad season little
work was done during the year by the 244 small private
oil and guano factories which have been established,
more or less on this department’s system.

33. Miscellaneaus—The usual amount of correspond-

ence was carried on with other departments, with
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purveyors of material and plant and consumers of goods,
with enquirers, etc., many miscellaneous experiments
were conducted, both successful and the reverse. The
Madras Industrial Exhibition gave considerable work to
the department but the results were worth the trouble.
The following Bulletins were published during the year,
Viz, :—

(1) Bulletin No. 1 consisting of papers from 1899
relating chiefly to the development of the Madras
Fisheries Bureau ;

(2) No. 8 dealing with marine fishery investigations
in Madras, 1914-15 ;

(3) No. 9 being a first attempt to display with some
degree of accuracy certain statistics relating to the
fishing population of the Madras Presidency.

34. As required by Government the receipts of the
department and the expenditure relating to certain of
the items are shown in an Appendix (I11).

APPENDIX 1.

REerort BY H. C, WiLsox, Esq., PiscicuLtyurag Exvert,
MADRAS FIsHERIES,

I was in charge of the piscicultural operations during the year
under report as Piscicuitural Expert and was engaged in tours of
inspection and special investigations. Mot of my time was therefore
spent in touring and the following districts were visited during the
year :—

South Kanara was visited twice in A
its rivers, as instructed in G.O. Mis. No
May 1914,

The Nilgiris were visited in connection wit
stocking of streams, etc., in the months of May,

I toured in the Kurnool district in the mon
and March in connection with the Sunkesula fish farm, stocking of
the Kurnool-Cuddapah canal, examination of permanent  water-tanks,
inspection of the Kistna Gorge, investigation of the Nallamalais to
draw up an anti-malarial scheme, etc,

) September, October, and March were spent in visiting Hyderabad,
Vizagapatam, and the permanent waters near Madras and in the
districts of Chingleput, North Arcot, etc,

Coorg rivers were again inspected agreeably to the orders of Gov-
ernment to decide the suitability for re-stocking with non-indigenous
fish and suggest for the improvement of theijr fisheries,

pril and January to examine
+ 1543, Revenue, dated 28th

h the hatchery work,
June and November,
ths of July, February
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ed for my branch during the

2. Staff.—The several posts sanction e G doxing

izati i ent were a
re-organization of the Fishery Departm

the 1)\’/Iear.H Sundara Raj, M.A.,, who Wwas the Zoological Assistant in
r. B, § , MLA.

. in December
as my Assistant In

2 as Museum, was appointed as my . less
::sct Ma}(i?sw;s Speci’ally deputed to investigate thfherinrorstui;)arbility
pen.nanent waters of the Presidency and Tep(ﬁ)r;e(r)ir;s Most of the
or otherwise for the improvement of their t?mse in the districts of
important tanks in the Presidency excepting ted and reported on.
Cuddapah and Northern qircars.‘vcreti;ﬁ&e: of the fisheries of the
5 made a preliminary 1nvestig i the sea, in
ise}::; g:;zclhes of tlE)e Godavari river from thedar;lc?lslzotcoking Of,the
nnection with our scheme for conservancy a'nl t 'I)utaries Sileru
50 er waters of the Godiavari and its perennia n] lete ‘fi’lis Yearf
Sggaﬁ and Machkand rivers, zivhicc? 1e[t:§ gfe f)?eirfg :algen to improve
Severs ;s have been selected and s S . species of

tbl?:iir?ils‘t'la::ikesshby introducing valuable non-indigenous Sp

?
fish.

* * * * il
The farm work progressed well

. i i n-predaceous
uri é head of quick growing no
e’ );irt.ainlzd 1:?;;1(: farm for stocking pu;’(po“s,?:ts{_1 an(/ii ;};etsg
Svfr[; ?n%r:tl;n turned out into the Tangadengha c;lair:)g it a view o
unteract the deleterious effect due to the fre';a.l ting of the tank the
cgar before last. To give the introduced 1§ & I:gOt d chance of
){)reeding, the fishery of this se(;]tion of itzebzzr(;?n e b s by our
i tank has aga o
oner :?W Z earls\;l;r?ytlltl?cl)is:nds of murrel fry bre}i ratri)l':veiniunkesu a
gp}fl‘? o rere turned out into the Edurur §wan1pdo gecially repared
° Oa:mre[:n o‘tyttrme breeding ponds was SetlfaSIde’l?i)ne :Eclimatisation ed
i f Osphromenus olfax. matisation of
'{I(')énctl}ie('lpif:f lvnliglg::ris) b?ds fair to be a success, but o

considerable time,

4 Hilsa hatchery.—1 am
tions at the hatchery owing to :
Sub-Assistant to wait at the I,ov:erm; rpose.
time for obtaining ripe fish, but ho o P
only in exceptional years that tho :

i . . h o3
condition. __As mentioned In paragrap
. lanks and canals. TFangadencha
su‘prsa: Ifg;[tkgﬁlg ﬁzg from fzttrm' wereertlltl:: egno ut;:t whaol% of the
: : istributing ¢ .
Komnool ]Cc?ld:isa:al:] i;l:;fll Yibe following tanks were also stocked
urnool-

3. Sunkesula fish farm

€ No Opera-
ry to say that there wer
ttsmzra)t])sence of ripe fish. I deputed n;y
\nicut during the most likely
I have found it is
e obtained in this

Daroji tank ... } Bellary district.
Kamalapuramktank )

kapur tan | .
\l\;lear:k:g‘p uram tank ... ?Kurnool district.

Belegal tank ...

Badai Khan tank !
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The tanks of Barur and Penukondapuram, Salem district, were
stocked with E. Suratensis a species which is non
these tanks,

6. Collair scheme.—This work is at
the existence of stake nets and basket
is absolutely necessary for working out
will be taken up later.

7. Ippur fish farm.—This is still under construction and from the
recent report I had from the Executive Engineer, Nellore, the farm
will not be ready for another three months. All the hea,vy fishery
utensils were, however, removed to the farm and kept in the store
room and some of the ponds have also been planted with lilies, The

farm will, it is hoped, be brought into working order before the
close of the current financial year.

8. Acclimatisation of tinca vulgaris.—
supra, the small consignment of these
into the Sunkesula fish farm in Febru
mented by a further consignment during
result will be reported in due course,

9. Powder factory scheme.
at Vyasarpady wete handed

-indigenous to

present being held up owing to
cruives, the removal of which
the scheme successfully and it

As stated in paragraph 3
fish which was introduced
ary 1914, was again supple-
the year under report. The

--The ponds in the late gunpowder factory
w over to this department on application
from us, to utilize them for piscicultural purposes. My scheme to
use these most valuable ponds for growing larvicides and other
valuable fish was sanctioned by Government in G.O. Mis. No. 1854
Revenue,.dated 9th August 1915. The several ponds were cleaned
and provided with suitable shutters, screens, etc., and stocked with
the following fish, viz., Etroptus suratensis, Megalops cyprinoides
and a large number of larvicidal fish, E. Suratensis are being kept
specially for introducing into many of the permanent water tanks
—vide my letter Ref. No. 167, dated 16th June 1916, where they are
at present non-indigenous. These fish which are highly prized by the
Indian population, will be bred on a large scale at our farms for
stocking districts where they are at present non-indigenous.

One of the ponds is set aside for O. olfax (gourami) as a resting
place (after their long journey) for the consignments which we hope
to get (since obtained) from Java and Maur ; b

. . -t. 5. T i
distributed to the fish farms where carefu] se]ecltms e il e

breeding purposes. The flesh value of these ﬁshy')ns Neteqomde for

and they should eventually prove a most valuable addition to the food

supply of the country. They are non. i
Donml woed Ao Hien predaceous and live mostly on

1o. Nallamalais scheme.~—As per m
! I y report,; dated the 1cth Sep-
tember 1915, approved by the 5urge0n-Gener’al and sanctigned gy
Governm.ent in their Order No. 2689, Revenue, dated 3rd December
1915, this scheme is to try and improve the notorious. fever zone in
the Nallamalais, urnool district, by the use of fish larvicides
ing these fish in large numbers

r near as possible t
tions, for the purpose of stocking all ItJhe iso?a

holes existing in these jungles, Durin i
3 . . g the dry weather the above
mentioned holes form the only possible mosqtfito-breeding and

Arrangements are being made for breed

(47

i i larial infected area.
collecting places over an exceedingly large malarial _
Owing t% tﬁe dryness of the atmosphere in this district and during
this period, mosquitoes can only exist in close proximity to moisture;
otherwise, from observations made, I have nqtlced tha}t their qules
soon become shrivelled and the mosquito dies. It is also highly
probable that long before all moisture has left the bodies, their net-
work of breathing tubes (tracheae) become dry and.useless and thc:
mosquito suffocates ; at all events, it will not survive long in a dry
climate without moisture. ] '

l It is natural when the dry weather sets in, for mosquitoes to collect
at these permanent water-holes, and here large numbers of anOplll)(;lenes
can be found where they breed and their offspring are ena edhtg
survive the dry period by remaining near the water. During t 13
trying period all animal life concentrates round these water-holes, an
the necessary blood without which the female mozqutltobczannot;iig:z;

i i i iet undisturbed surfa
fertile eggs, is always obtainable. The quie .
these wftger,.holes heavily charged with vegetable matter, form ideal
breeding places for mosquitoes. ) o -

A la%g[; percentage of the Chenchus (the jungle tribe mhabxti)ng
these hills) are heavily infected with mallritr}a, judging {r:)hni]q t;:rxi]:(;n af;

3 i s their camps a ¢
of enlarged spleens noticeable, and as at
of neces%ity ig close proximity to permanent waters, it is not'necess?}:y
to look further afield to find the source where hthe mos%lﬁl.tozzhg mg

i i i infected each year. is
survivors of this dry period) become 1nie 1 his sches
i ding ponds by the introduction
is to attack all these permanent breeding
of larvicidal fish. The site for the operations has been selected and
the work will presently be put in hand.

11, Red })]:'lls laynk scheme.—-During the year und?ariip(ﬁtma;
scheme was drawn up for utilising the permanent wat?rsd pt 'bfl N
and Cholavaram tanks near Madras for the eventua }115 (1‘11 ation of
valuable fish to other parts of the I;rest}denl():yéed;lnl;e ;1::; zon?i itio[:ﬁng
tions consists of constructing ponds tor DIe
valuable non-indigenous fish where there 1s pgm?pentw\iﬁ‘teih é‘(s);
stocking the tanks over a number of years. Dealing

extensive permanent water areas which form the drinking supply

reservoirs of Madras is slightly complicated owing tothe prohibitions

necessary to prevent pollution. 'Th(iis sclgell}!e z‘tOIdS all danger from
is point of view which is explained as follows:—

s pc')ll‘;‘le Zitzlfor breeding and conditioning ope.ratlor}sk.hasS beflnr

selected remote from the Red Hills tank (thg main drtl_r:) nl:gi‘nu%[eé

reservoir) near Cholavaram tank. As netting operati

Hills are objectionable from a possible pollution and health point

()' view it t evise ()”ler means ()1 I)I()Curlng the lesult-
3 18 neCessary 0} d

t fry of these stocking operat.ions or, . .
?l?e.hgvest for further distribution throughout t_the P:ci:tsuigr::coyntinTuz
enable us to carry this out successfully, we have o nelcesbley o preda.
the stocking operations over several years with l‘l’a utaural Toss (fvom
ceous species of fish, i.e., to overcongf qu‘;‘gﬁsﬁ t:: non-indigenous

daceous fish, etc.) and thoroughly es S
ls[)ltrc?clil.ceolt is the natuze of these fish to breed in the reedy places of
tanks and for their progeny

after a certain growth to migrate up-stream
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and they will in time naturally spread themselves throughout the
entire system of Red Hills supply which includes an exceedingly large
number of tanks and streams.

As soon as this takes place there will be a constant supply of fry
running up-stream, i.e., up the supplying or feed channels, each year
during the freshes and it is this supply we mean to tap in the main
channe! at Cholavaram and all other feeders, so that no netting need
take place in the main reservoir of Red Hills.

That they will be established is an absolute certainty, as out of
one large stocking alone there will be many survivors ; but to facilitate
this, where we are dealing with such an enormous water area and to
enable us to obtain a large supply in a quicker time, it becomes
necessary to re-stock successively for a number of years.

The scheme was sanctioned by Government in G.O. Mis. No.
1126, Revenue, dated 18th May 1916, and the work will be put under
way at an early date.

12. [nspection of Coorg and South Kanara rivers.—The above
rivers were again inspected during the year agreeably to the orders
contained in G.O. Mis. No. 1543, Revenue, dated 28th May 1914,
and G.O. Mis. No. 2586, Revenue, dated z2nd November 1915,
The Coorg rivers were inspected to ascertain the water temperatures
and natural feeding, etc., so as to determine the most valuable
non-indigenous fish to introduce. A final report was drawn up and
submitted with my letter Ref, No. 87, dated 31st March 1916,
embodying therein proposals for the improvement of the fisherics.

Some of the South Kanara rivers which had yet to be examined,
were investigated during the year, and a detailed proposal is now
being drawn up to improve the rivers pisciculturally by the establish-
ment of a fish farm at Neriya in the Beltangadi taluk of the South
Kanara district.

To put an end to some of the destructive methods of fishing, such
as fixing stake nets, basket traps, etc., all the important rivers of the
district were brought under section 6 of the Fishery Act for a period
of two years from July last. This will enable the district officials to
remove the fixed engines and prosecute the offenders, a necessary
preliminary start for our future work of stocking,

13. Fishery legislation.—A small step was taken during the year
in the way of fishery legislation. Fishery Act IV of 1897 is powerless
for punishing poachers, because the removal of fish from public
waters does not, under the existing law, constitute theft. This state
of affairs gave immense opportunity for outsiders to fish with impunity
even in the tanks and canals which were stocked by Government. On
a strong representation, Government were pleased to bring all the
tanks and canals that are operated on by this department under
section 6 of the above Act for a period of two years. So also in the
case of rivers, it was found absolutely necessary to remove or prohibit
all destructive methods of fishing, such as basket traps, stake nets,
poisoning, etc., by which means the rivers have for many years been
denuded of fish including the merest fry, All the important rivers of
the Presidency together with their tributaries were also brought under
the above section of the Act temporarily for a period of two years,
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14. Inspection of ltanks.—Through the kindness of the Departmen
of Public Works a list of tanks in the Presidency containing more or
less permanent water was drawn up for inspection. As stated in
paragraph z supra, my Assistant inspected and reported on all the
tanks in the districts of South Arcot, Tinnevelly, North Arcot,
Chittoor, Nellore, and Anantapur, while I inspected the tanks in the
districts of Kurnool, Chingleput and the tanks near Madras. A
proposal for dealing with these tanks has lately been drawn ap and
submitted in my letter Ref. No. 167, dated 16th June 1916

The fisheries of the following tanks were also taken up, viz.,
Belegal and Badaikhan, Venkatapuram and Kocheruvu tanks 'in the
Kurnool district ; in the case of the first two tanks the District Board
concerned had to be paid compensation, while the fisheries of the
latter two were assumed by us under G.O. No. roo I, dated 2oth
February 1914. A proposal to take over the fisheries of the Kamala-
puram tank in the Bellary district was submitted with my letter
No. 794, dated 14th December 1915, and no orders have as yet been
received.

15. The Cauvery and Coleroon fisheries—The above fisheries
which were taken up by Government were auctioned out last year in
the districts of South Arcot, Tanjore and Trichinopoly. As stated
elsewhere, these auctions were invariably attended by my Sub-Assistant
to assist or advise in the matter. There is every tendency for the
rentals to increase annually, due to the increased fishery harvest and
consequent gain to the contractor. The conservation of the upper
waters of the Cauvery at Hoginkal and that of the Bhavani and
Moyar have undoubtedly improved these fisheries considerably,
Proposals were also submitted for taking over the Cauvery fisheries
in the district of Coimbatore, but no orders have as yet been received
on the matter,

16. The Nilgiris fisheries. ~The conservancy of the Bhavani and
Moyar rivers is still being carried out in a satisfactory way ; the upper
waters of these rivers having a marked increase of fish and the
fisheries of lower reaches far below these operations, are being vastly
improved. The streams on the plateau are fully stocked with trout
which are breeding so rapidly that re-stocking with live fish food has
been increased. The fish have become so prolific that I will advise
the removal of all restriction regarding minimum size to be retained
by anglers and increase the limit of the number that can be killed
under a single license during next season. My Inspector, Lakshmana
Ayyar, has carried out his work in a satisfactory way.

At the request of the Chairman, Municipal Council, Cannanore,
I visited Cannanore and its surroundings and advised him as to the
best anti-malarial methods to adopt ; see my letter No. 68, dated 29th
February 1916.

The Chairman, Municipal Council, Bellary, was supplied with
2,000 mosquito larvicides for stocking purposes.

The Director of Industries, Banganapalli State, was also advised
about the best method of stocking the wells and tanks in the State,
and he is also being supplied with a small consignment of murrel fry
for growing purposes,
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As a result of the Exhibition held in December last, many enqui-
ries were made about the use of the fish tin carriers, etc., and some
of the enquirers were supplied with carriers and instructed how to use
them,

The President, Taluk Board, Mannargudi, requested this depart-
ment to inspect one of the tanks in the Mannargudi town and suggest
the best means of improving its fishery, The tank was inspected by
my Sub-Assistant and the President was advised about the methods
to be adopted for the same.

17. Remarks.—All the more important waters of the Presidency
are gradually being taken over by this department and are temporarily
being stocked with the best kinds of fish indigenous to India, l.ater
when large stocks are available at the different fish farms, I hope to
introduce to all these waters non-indigenous fish, such as ¢ Osphro-
menus olfax and Tinca vulgaris, which will be of very much greater

value as a food supply to the people and also to the fish revenues of
the Presidency. :

APPENDIX II.

Report by J. Hornell, Esq., F.L.S., Government Marine Biologist
and Superintendent of Pearl and Chank Fiskeries, Tuticorin,

I have the honour to submit the following summary of work done
in my section of the Fisheries Department during the financial year
1915-16.

2. The operations under review may be grouped in five separate
categories, namely (2) those dealing with the exploitation of the
Government monopolies of the pearl and chank fisheries, (4) those
concerned directly with the commercial development of marine indusg-
tries, (¢) those having for their object the economic improvement of
the fishing population, (4) educational work, comprising fishery pro-
paganda, the training of fishery students, and the Provision of
teaching collections for schools and colleges ; and lastly (¢) the all
important investigation of the life histories of food fishes and their

enemies, together with those physical and biological problems which
affect their abundance or their scarcity,

control the prosperity of our fisheries.

3. Financial results—1 am pleased to be able to state that the

working of this section has been phenomenally successful from the

revenue standpoint, more particularly in respect of the cha i
: ) r nk fi
A far higher total of shells has been fished than in any pi}elsli‘:ﬁlss;

similar period and as expenses have been n ;

this section of fisheries wIijll have a net proﬁtcii)m;kszht?) tr]:elzulér;sditth 3:-
revenue much higher than in any year since Government undertook
the departmental conduct of this fishery. As the chank fishin Oe«
does not terminate till 30th June I am unable to give the exact% fxrgg
of gross value of the produce and net profits thereon : the formergwill
however, certainly exceed Rs. 92,000, and the latter Rs. 49,000 as,
against Rs. 40,014 and Rs. 16,759, respectively, obtained dl?;ing ’the

and which in consequence
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year ending 3oth June 191s. The net profit of over Rs. 49,000
constitutes a remarkable record, for the nearest figures are those for
1881-82, when Rs. 28,690 was obtained from the Tinnevelly and
Tanjore fisheries. The pearl fishery contributed in addition a net
sum of Rs. 2,000 as rental for the Tondi beds for the period from
st June 1915 till 31st December 1916, while the following minor
sources produced the sums noted against each :—

RS.
Experimental fish farm, sale-proceeds . 414
Oyster farm, Pulicat, sale-proceeds ... .. 313
Museum specimens and school collections,

sale-proceeds ... 360
Miscellaneous items of revenue (net) ... 203

4. Increase in office work.—It goes without saying that these
favourable results and the general extension of the scope of work, as
shown in detail in the succeeding paragraphs, have been attained
only by much sustained effort and hard work; one phase of this is
shown strikingly in the great increase in the volume of correspondence
dealt with. The following statistics of the papers registered inwards
and outwards show some part of the increase in routine work falling
upon the office staff at Tuticorin. Every one of these papers has to
be considered or approved of by myself, so it can be well imagined
from this how difficult it is for me to spare time for research work-—

the special duty, [ take it, of my original appointment,

Number of WNumber of

references  references

sent out as  received
per the as per the

Official year, i.e.,
1st April to

3lst M arch. outward inward
register. register.
191314 861 912
1914-15 1,281 1,532
191516 1,832 2,004

5. Progress of the chank fisheries.—During the past year the chank
fisheries have developed most satisfactorily. Both the Tinnevelly
and Ramnad fisheries have more than doubled in prod}lctxon, and
this, in view of the bitter competition for labour which exists k?etween
Government and the Ceylon chank n}erchar}ts, is particularly
gratifying. It means that the divers of Kilakarai, who are the men
concerned, have come to appreciate and respond to thtle fair and just
treatment and. good wages received at the hands of this department.
Last year these men were full of suspicion and _distrust—the result of
malicious stories spread with a view to dissuade them from entering
Government service. These men know now from their personal
experience how utterly false these storie.s were and as a body have
expressed themselves as anxious and willing to work regularly for
Government at future fisheries. They have been enabled by this
department to emancipate themselyes, SO f:ar as_Indlan waters are
concerned, from the system of pledging their services to boat-owners
in exchange for cash advances. They now work as free men receiving

I0



146

their full earnings daily and their ambition is to see the end of the
old indebtedness and thus to obtain their freedom in the Ceylon
fishery as they have now attained it in the Indian one, This result
is one for congratulation as well from the narrow view of Government
revenue as from the broader one which takes account of the economic
advancement of the fishing community,

Out of some 600 divers belonging to Kilakarai, sowe 350
attended this year's fishery; next year I believe the number will be
further increased, provided the men be not deterred by unfair means.
With such increase in the labour force the produce of the fishery will
advance concurrently,

7. During the fishery season now ending a considerable amount
of prospecting for new beds was carried out, and I was fortunate in
being able to locate some rich chank ground north of Adam’s Bridge,
i.e.,, between Danushkodi and Talaimannar. This new bed 1 hc;pe
to exploit next season; in addition, I have arranged with a number
of the more energetic Kilakaral divers to attempt the opening up
of the beds which, we believe, lie outside of the islands off the
Kilakarai coast and which have never been fished within living
memory. The prospects for a largely increased production of chanks

in the coming season are very good and I have every hope that we
may then harvest from the Ramnid beds over h

. alf a million chanks
as against the 3% lakhs obtained this year. What will further help
the great financial success I expect next season is the circumstance
that the sale price of this quality of shell has

cent during the current year and that next season we shall benefit to
this extent from this rise.

8. The success already attained is particularly gratifying to me
personally as it amply justifies the arguments | set before Government
when 1 recommended the acquisition of the Ramnad chank fisher
The difficulties experienced and small profits obtained durine t}z;
first two years of working caused, I fear, some doubt to arise in the
mind of Government as to the wisdom of my advice, but the great
advance in the present year’s gains demonstrate that my recommen-
dations were sound, and that the undert

; aking is and should conti
to be eminently profitable to Government. nue

9. The Tinnevelly chank fisher

. y showed equal progress. It wil
yield not less than Rs. 24,901 of net profit this year,pwkggich compa‘.vrle:

notably with Rs. 10,305 of the preceding year. Thig good result
has been attained principally through the success that has attended
my efforts to recruit additional labour from other districts, QOwing to
the feeling among the Tuticorin divers that the pay giver.w is too glow
to be remunerative, the diving force has suffered steady diminution
year by year for several years past, and the salvation of this fisler

appears to have been found in the willingness of a section of th)é
Kilakarai men to join the fishery now that their distrust of Govern-
ment service has been allayed. Till the present season Kilakarai
men never fished at Tuticorin and the fact that I was able to induce
25 Kilakarai men and 5 Arabs to join the fishery has been the means
of making good, in great part, the defection of the Taticorin men ; it
marks, I believe, the beginning of an era of increaged prosper’ity,

g

appreciated fully 25 per
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1 j ise in pay be given, for although these recruits
ﬁ;avﬁginfffﬁz”xgi{ sufﬁ(ﬁeﬁt]y pé;oﬁtable, and cxpre;s themselves
articularly well satisfied with the treatment meted out to them, there
5 doubt if they will return if the pay be not raiscd, as they get
a S(z)rlnethe Tuticorin rate when they work in thfﬂl‘ home. waters
?lglillalfarai), and also because, from their newly acquired cxpengn}ce of
the Tuticorin fishery, they have good hopes of ﬁndmgﬁth\e‘ hit 1etrl§o
unworked deep-water beds off their own coast as. prq,lga e in ;3 )
numbers of shells available for fishing as the beds oﬂ] uthlcormr. !
doubt, however, if the quantity fishable in the former p atl(lte is so g,r;:tze
as tht,’y expect, but as the pay 18 s0 much better, this wi 1cqmpenf X
for smaller catches. Hence to retaln, as Is necessary, their serwche.
in part for the Tuticorin fishery, and to bring back 1the )focal'rri)eg :\{m(;
have drifted to other occupations, I am strongly (1')1 optm Oaid t
the time has now come for a rea_sonable 1nc:rease1m t IP% rla;_e g) d(;ne
the prosperity of the fishery is to increase as it oug ht. ftht 1;“&: done
we shall also be enabled to recruit larger r}umbers o “e. \a arai
divers, in which case (and it is pnly a question gf a Sﬂé& fllr]lcr(,as !
the rate of remuneration) there is no reason why 111‘ste.511 o'; e ptl'e:s.Z?d
23 lakhs _produch by the Tinnevelly beds, these should not yi
double tI};IS qur?(riltlftry(;m the Calcutta chank market at present 19 gpod
e e?i‘gon keen for any contracts that are open. The Tanjore
e Cmf:lnﬁ)er formerly let on a three years’ lease ending 29th Febru-
o 6S]efoyr’ a payment in kind of 12,c00 shells annually, has been
e 19fI ’ othelr three years' term fora rent of 42,000 shells per
e 0'1' tatllrel: bulk of these rental shells have in turn been sold forward
for a ter f three years, at the rate of RS. 141 per 1,000 as$ against
e er 0o formc’rly paid. On this basis the Tanjore fishery
R_s. 5 petr I’l? roduce a net tevenue of Rs. 5,922 per annum.
e aeai uai”ey hgve attained at last a satisfactory return to the old
T oros erity which closed in 1826 when' the fishery was sold
P );r annum. DBetween 1826 and the present time only
forcfgi.dst,ﬁg4ﬁ§hery bring in Rs. 2,500 while from 1866 onwards
?irl‘l now never did it rise beyond Rs. 750kper an;{aumi.t certain that the
11. The firmness of the Calcutta mar et makes ain that the
-mnad contract now under negotiation will be conclude
;z;nt?;enﬁanced rate, as offers much highéer than the present contract,
en received.
shorty t’;‘)hemgl’)::lj%Sllxreiiggbtgonging to or leased by Phis Government
Y12. ow te)een brkoht to a condition of prosperity never before
pole lnd nd if the paresent generous policy in development be con-
e o 3 extended, the net profit to Goverament will certainly be
tinued a}nﬂ y enhanceci. As showing the growing importance of this
N gt:(’af yﬁs'hery work I may point out that the sum of Rs. 60,691
s '(cl) into the Treasury on account of chanks during 1915-16,
and pf;.]l t 1this sum will in turn be exceeded in 1916-17, 1S already
and tda by the stock now ready for delivery in t'he G_ovemment
aSSdlll’e, s a}; Tuticorin and Ramésvaram. I am quite satisfied that
w(i)lh:;rxr:.‘hree years a return of a full lakh of rupees will be produced
by these fisheries.

10-A
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13. The Pearl Fishery brought in the modest sum of 1){9- 12;‘;‘;3
net revenue, the amount at which the Tondi Pearl Banks wcrebeen .
toa Nagore merchant, So far 1 fear his venture hag not e to
success, as the inducements he offered to divers proved madeql}d od

at his fishery. Very few divers attende A
eight or nine days only ( hpve
rely 5000 oysters. The lesse'e hopes too aor-
better fortune in September, Tt appears that a consxdefable pr hi.ve
tion of the younger oysters left upon the ground ﬁshed n 1911121 Bay
survived— g gratifying fact, as jt cqnﬁrnls.my.behef that Pa S)ulate
1s the nursery of the pearl oysters which from time to time re-poj

: f
Wwith their spawn the fmore profitable banks located in the Gulf o
Mannar.

4. Pearl oysters were algo found in 51 to 6 fathomsdrz‘if
améswaram during the chank fishery, and this source I hope to
upon for material whe, the Krisadai Pearl Farm be completed.
i off the Tinnevelly coast was
Inspection Schooner “Iady
ce at Madras till November
1915, ver
05t M, Tuticorin the inspection season
ization of the motor launch
ff Tuticorin were inspected ; the
earth of pearl oysters thereon.
» When a bamboo buoy placed OI?
holayiram Par) on 17th Decem

ebruary 1916, great numbersb?ef
undoubted peay] Oyster spat were found, showing the first favoura

sign of a Pending re_population of the banks seen for several yearséhe
17, Krisadqi Pearl-cultyre Station.—During the past year -

Placed this department ip possession of Krusatd;;
S Acquisition value aggesseq as compensation to ¢
a ) was Rs. 4,882, but against this

The island when surveyed was
; two cocoanut topes comprlslr;g
287 young ones form the only
in a very neglected condmog
nsiderable expense and _muc
ate. The undergrowth i§ now
d, paths made, wells dug, and

INg organized. Wity attention and care the trees should
erative return in the Course of a few years.

> 2€ hinal plang apg estimates of the buildings have not yet b:aen
recetved from the Executive Engineer,

18. Sea fisheries otpey than those for pearls and ckanks—Consider-
able increage

he methods and requirepnents of
ng the year, together with somg
in regard to the life-histories atl‘;
Parasites of oy food-fishes, ¢ ible crustaceans and shellfish. T 'e,
under the heading “ Research,
ce circulation of water in the local

was ending,

However by the util
* Sutherland »

» the principal banks o
st year—an absolute d
€ occasion, however

earing and
These plantations were

Over and will cost cq
g into a satisfactory gt
away, the treeg earthe

cultivation,

when taken
trouble to brin
being cleareq
efficient water
yield a remun
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. e data already
d valuable facts are beginning to emerge from th
seas, and va. . intance now
00“'3“6% hery Legislation—With the lngm;tseeaaﬁcslﬁ?:; anee on
19. fuspery { ditions under whic i d there
. ired with the con : ingle out here an >
being acquire ) es possible to sing . herwise
sts, it becom P > destructive or otherw
on upon our coa bich re-eminently de 1
ich are p X to frame any genera
those methods w impossible as yet to fr h
P ; it is however 1mp ; : and forms of fis ery
obJectlonable,. ing in detail the sizes isely desire
tions governing in . Government wisely
fishery regula he Presidency; as Go idence the
throughout the S fishing except upon evi enc
apparatus' S estrict sea-fishing : is to intro-
to limit or r necessitated is to i
to do nothing tc the procedure thus neces r
H efutable, e p H rticular methods o
most direct and irreft lations touching pa . the
ime to time regu ; e published under
duce from time f these to be framed is one p £ 21st
. The first of the: . ori St George Gazetie o 3
practices. ies Act, 1897, in the JZor SF. d bushes in the
Indian Fisheries Act, ctice of placing trees an o
hereby the pra : d under the SUpervisio.
March, 1916, W ting fishes is place 1€ ies « thi
e of attracting d Chank Fisheries ; this
sea for the purpose intendent of Pearl an k B
the Superinten dian waters of Pa ay
and control of t hroughout the Indian wat h
g : revalent throug infringement of the
fishing device 1s p - al ways—as an o~ d
: ; ble in sever to navigation, and as
and is objectiona £ the sea, as dangerous vig s
the chan
fishery freedom of the sea, ser prosecution of t
general‘ ; in places with the proj ed engines must
interfering mf ‘ﬁlrrt: lic%nses for the pl_acmg of thesr?“ﬁge regglated and
fishery. 'Ir:i Llnd ’by this means this method -‘;” not objectionable.
be ob(l;axtne thzse places where its emplo)’n;)el:lr;tir: a country 5o conser.
limited to ideration, A .
: under conside LS ularly slow
Other regllﬂ?:iq;)n;rzrgiess in regulative legislation is partic y
vative as Indi . instituted
: Institute
and d'mEUIt' trawling —BEvidence based Spqn e)zgzr;fgermsshowing the
20. Steam ! ublished during ’
iter some years ago was p ithin the roo-fathom
by tl:;epvg;:trftri;ﬁtiesypossessed by thc?l va)s?yai.rrlia ov;fl Cape Comorin, for
grea imately 4,000 square miles) lying lti ted with
: ties connec :
line (aPPYOlea ely b hen once certain difficu ?
wling when cal progress is
proﬁtablte tséiiﬁrftriamarfets can be Ov}frcgm:r;ci:;rzf:ilngenzy f:nta(led
transpor t owing to the fin . . nd
at presen : borated while designs a
however held up at pi lans are being elabora ted
. nwhile plan for a vessel construc
by the war ; mea btained from home fo S a
. : have been o . loneed experiments upon
specifications b tensive and prolong . nts.
. H serve ex t ﬁshery requireme
with a view to su to serve other urgen 1y I S
i le as well as d with this investigation,
commercial sca : sition to proceed wi h ¢
be in a posi the most important o
We shall thus t urgent and by far : e
S lieve, the most urg : stances again becom
which is, I be Sroblems, as Soon as circum ; ies and
hery problems, as > tion of new industries a
all present fisher, ing aloud for the incep ble—
crying alo are all favourable
normal. India is ¢ ful—and the omens 1
. h if successfu ‘ ible source of food supply.
here is one whic nd almost inexhaustible s orations of the
should Openl}lp ac?:v;f?/zeri” off Negapatam and t{zj mgﬁziruem o(tfthis
y - e
21. The c;fé,; with the causes of the deplora in uninvestigated,
Sardinc, toghe Malabar coast in 1915-16, still rema
fishery on the

i iological staff to find
i f the marine biologica
- owing to the inadequacy o

iry i the causes of wide-
: icati The enquiry into
. investigations. vanced to some
time for thefse ortality°of fishes has been however a-‘dinvestigated, the
spread locg tr:n cause found to be, i1n the instances inve
extent, and 1ts
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presence of immense myriads of excessively small protozoans belonging
to the family of peridinzins, associated in certain localities with
multitudes of infusorians allied to the well-known Parameecium. These
latter appear to feed upon the peridineans and to emit an intoleral?le
odour, indistinguishable from that emitted by the putrid refuse otj ill-
kept sardine-oil factories. The peridineans when occurring qnmlxed
give a bright pink-red tint to the sea-water and patches of this ¢ r<‘ed
water "—wholly different in tint from the brown-red of water dis-
coloured by the presence of the pelagic alga Tickodesmium erythraea—-
were observed several acres in extent, and had a vertical extension of
several fest. The predatory infusorian on the contrary, as it grows in
size, tends to rise to the surface, where it forms a pale pea-green scum.

Local fishermen believe it to be pearl oyster spawn, as the individuals
when massed are distinguishable to the naked eye, so comparatively
large are they.

22, Fishery statistics,—A four years’ investigation of the Tuticorin
fish supply was completed last year. The tabulation of the results has
proved most illuminative and it became posstible for the first time to
trace with exactitude a fishery curve for each of the local food-fishes
and to assess their relative importance in the food supply of the
district. By far the most important are valai ( Chirocentrus dorab),
sardines, and rockfishes, taken in the order named. If similar
statistical enquiries were to be conducted at a number of selected ports
in other districts, we should obtain g mass of exact information that
would be of the greatest possible value in the future development of
our fisheries. The Tuticorin results have been tabulated in a series
of graphic diagrams and will be ready for publication at an early date.

23. Fush-farming—The fish-farm at Tuticorin referred to in last
year’s report was completed at the beginning of the last financial year,

and we have had therefore a full years experience of the value of the
Italian system of fish-farming under Indian conditions as exhibited on
the East Coast of this Presidency.

The results have proved insuffi-
cientl}f promising to justify a continuance of the experiment on these
lines, in spite of the fact that the initial year’s sales of fish and prawns
grown in the farm have totalled Rs, 413~9-7 as against running
charges of Rs. 541-10-4. I have no doubt that with the experience
gained the farm can be run profitably, but the margin cannot be made
sufficiently large to commend the system. Hence a reversion to the
French system (with modifications) has been proposed, as our knowl-
edge now points to this as being likely to prove more suitable to local
conditions, New plans and estimates have been drawn up and have
now been sanctioned by Government, In such a departure as this,
empirical methods have perforce to be employed, and only by repeated
effort and refusal to be discouraged by initial failure can the unsuittble

¢ eliminated and a satisfactory system evolved. The existence of the
farm and of the method

s employed, although rot the complete success
hoped for, have been of great benefit

to the Jocal line fishermen, who
have been enabled thereby to obtain regular daily supplies of bait,
which previously they could never depend upon getting. The farm
has also been able to put on the local market regular supplies of
prawns from an uncontaminated source and this has been greatly

131

community, who previously refused

appreciated by tt?e lg(;z;rE l;)rrg.gv?;nseeing thatyth_e§e supplies are liable
(and wise ) tc(l) frl(;?n sewage contaminated localities. Bevoore
to be obfine rming—As the Government cannery at Beypo

o mec;z-{ian t};e' south-west monsoon _from a dearth_ of %ra\yns
often suffers u ni;glg owing to the interruption of sea-ﬁshng. .urltn%
suitable f;)r Cdnof ba,d weather, 1 suggested to the Honorary '”'ic gf
the Preva_enige desirability of forming a prawn-farm in the VIC]E]Ihynd
o o By this means an emergent supply would be at hat d
the cannery. d X default in ordinary supplies. ‘ I was able tﬁ p;;uof
to make .gog.l.it yof ceveral foreshore ponds adjoining the vi a:t, o
to the suita :jl y'thin‘a few hundred yards of the cannery as s‘u_l at ¢
Chaliyam an “{lnto enclosed ponds where prawns may be cultiva 2
for conve_rslor; : conditions. The proposal being approved, a surv o);
under sansfacdor);nd working plans drawn up for the conver(s;ppded
h}? : be;;\ndr;xa;nizo a cultural area extending to aIZIOUtl ‘: isc :C\Tveifl’ cl:rlltrol
these i i . A second s )
into two Se?t;on‘:itgytse Ss];laf_ce Ivtvag hoped to put the work in hand
S:ommu'mc?tlgfter the close of the current monsoon. | course: the
1m1ne5dla;(j/l3; Pulicat ovsier park has gursged a négn:;)p:eiiabl): the

25 ’ T as increas ably,
demand for tlhc ()YStf;;o;gtEg:noft'hf;: public h?.VC not reahzedtttexg
even yet a agtgeinﬁ,c supplies from a source which can be guar;m leers
advantage of ob'a e Uollution, in preference to buying from eabh.c
as free from Sewaéong no control is exercised. As Istated ina pdu e
e whqse oper&e Madras Exhibition last December, 1 have evi erl\(et
lecture given at ities of oysters are regularly put on the Madras marow
that ]arge quantl ICovelong whereas scarcely any oy§ters are 1111 "
as coming fmnt]] ¢ place : it appears certain that tnese so(;ca et
derived froE’n ¢ ?rspcome, from highly contaminated waters adjacen
¢ Covelong o})]'s edan er of eating uncooked oysters grown in wa}tlei
to Madras. hT ewa egis a very grave one and it is hlghhtlme tha
charged " & gosed in the interest of the public health. B
safeguards/ e __The trade in cured holothurians (‘sea-

26. Baf’e-ie-ﬂl‘:;- commercially as béche-de-mer and trepang,f sgnl]l(: )
cucumbers . nof considerable importance on the shores of Pa :
years ago was O ses have conduced to the pr_actlcal extinction od
Day. Varlou(si Ciuuresent the export of this delicacy (as con51gere
the trade, i a‘)pis» almost nil. This declme_ has cause{z h.an
by he Chlmeseof earnings to a considerable section of the 1€ u;(gi,
appreciable loss I cannot see any sound reason why the trade s out 1
population. So7bf‘sto curers and exporters if it be carried on hones' )::
ot be pyoﬁtla f asked for and received sanction from (Jov_emmen
and e imental curing factory at Tirupalagudi, a village ?r;
to open an_sxpe;St of Palk Bay, where the problems of successfu
the Ramnad co be investigated upon a practical scale._ Soh ar
e I'm‘)"dent to the acquisition of the necessary site bhave
dificu e eon mencement of the work, but as the necessary apparatui
prevented a(l:lorcnted a beginning will be possible as soon as I a(rin_pu
has been colle f the lana. I am glad to say that samples cure mha
i pc;fsfx?]iiorta(zly fashion and probably considerably inferior to the
roug
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results obtainable when the new factory be availabie have been
valued by a first-class Singapore firm at from 24 to 25 dollars per
picul.  As the latter weighs 1334 1b., and taking the Straits dollar as
worth Rs. 1-12-0, the product as submitted is worth Rs. 32 net per
cwt., a rate that should admit of fair profit to the curer and a good
wage to the fisherman who collects the raw material. A dlﬁctllty
exists in the fact that the market for béche-de.mer is subject to
considerable fluctuation, but with a product of reliable and even
quality this difficulty is likely to be lessened once the brand becomes
known.

27. Chank-cutting machinery.—The search for a suitable power-
saw suited to the shell-bangle trade has been referred to in previous
reports. Through the assistance of the Imperial Institute, a machine
saw has now been obtained and will shortly be fitted up and tested,
The supplying firm have large experience in the pearl button industry
and express their confidence in the suitability of the machine for the
purpose indicated. As itis of handy size and can be driven by a
small electric motor, it should have, if successful, a great future as

these facts, combined with its low prime cost, make it suitable to the
small manufacturer who cannot afford large premises and an expensive
engine requiring skilled attention,

Incidently its introduction should
reduce greatly the cost of the production of shell-bangles and thus
enable manufacturers to pay a higher price for the raw material without
entailing a rise in price of the finished product.

28. Pearl button manufacture and inlay work.-—Although this
department is not directly concerned with these trades, I am
frequently asked to give expert advice to Indian manufacturers.
During the past year assistance of this sort has been given to button
manufacturers in Bengal as well as to the Superintendent of the
Chamarajendra Technical Institute in Mysore. 1In the latter instance
it was the question of the matching of the material employed in some
old pearl inlay work. 1 was able to identify the pearl flakes as
fragments of a Pacific Ocean Barshell (Haliotis) and to indicate
where the material could probably be obtained.

29. Except our local pearl-oyster ( Margaritifera wulgaris) there
appears to be no suitable source of mother-of-pearl supply in this
Presidency, and extensive pearl fisheries are so few and far between
and the quality of the shell so poor, that no local industry can be
based upon this supply, Neither have we the great perennial rivers
needful for the growth in commercial quantities of any of the fresh
water mussels that contribute vast supplies to the American button-
factories. Without rivers of this description, the introduction of
species of mussels of superior shell value to that of the indigenous
species will, I fear, be unprofitable. .

30. The sheli-lime industry —During the past year I gave attention
to the various shells used in the manufacture of fine lime in the
Presidency, The results have been published in a report included in
Bulletin No, 8 of this department. The outstanding conclusions of
practical importance are that there is no uniformity in the regulation
of the industry in different districts and that some of the more
important sources are either unexploited or are worked without
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; i r. Particularly is the latter_abpse
regularity and mrdatgﬁt:ﬁ;hlfg;?ﬁ shell deposits of Ganjam district,
tl}e case .lln refgaence should be made to the bulletin in question,

For detal S.z(;,er/ el’ﬁskl —An enquiry is in progress as to (a) the value

3. Lau Slhelllﬁs}; industry of this Presidency, (4) the means of
pf the (?Xlstl?]g SSu lies of the more valt_lal?lc species, and (c) .the‘
Increasing t fe intr%%ucina improved varieties from other t(r:(;)plca.
pOSSlb'l.ljtY o sioutarly the. Malay Archipelago and Southern 12a ;
countries, par tries shellfish are much more extensxv.ely eaten than
n bvoth_ thesgcour;t atténtion is given to their collect'mn and even
in l_ndl? an lggfs last enquiry is probabl.y .thc most_lmportaqt .apdl
ctl‘.ﬂnvztsltog;omisino of the three, although it is beset with great initia
the m S
dlfﬁ;l;ltl;?};e economic improvement of the ﬁx/zugiiggj;ulgfnotﬁ.:g;ﬁii;
: sriall nomic hshur

anything to.be“errg?j;:lfé,y vtahset, e:;ried andp intricate that mﬁm}:e
population is a'rgd in its treatment ; it cannot be attacked alck)lng the
pahencg: 18 requi . only here and there, where circumstances app;er;
whole line at Om’ie can beginnings be made. If they prove succes_sbtll
o exceptxonaf, this fact will prove a force of the utmost possi “e
the knowledge o eding up further progress. The difficulties usula y
assistance mdS(}i)e chiefly to the prejudice of the fishermen thl;ams(;e vecs1
are initial alr)l thliae under-ground opposition of mlddlemen'v; o r}::ad
:ﬁmfo;‘l(lziegdhtezment of thg men over whom they have hitherto ha

ee

reat power. st amnid chank fishery has broug_ht
j 33. The organ;ﬁ?v%nyg:r??nimir?timate _personal_relations with
me during th? Pao ulation of Kilakarai (Ramnad dlstrlqt) who aqe
the large ﬁShlEg Il)( givers. They number some 600 and till recentby
profe531qnal ¢ ai:"mn"td and Ceylon chank fisheries on what may be
worked in the ]gtti ‘system. Under this system, the boatownerséor
called the Samn'ved large cash advances from the Muhamma a(ril
Sammattis recctzt who are engaged in the Ceylon chank fisheries, ar}ll
chank merchan Sthe Ramnad fishery before Government took up the
also formerly in the Sammattis agreed to bring specified numbeés
lease. In regu_rrn’boats to the fishery. To do this, they in turn made
of divers In 0 O ith individual divers, advancing them varying
similar _agreemen 'i‘he divers so recruited followgd the Sammattis to
sumS.Of mo:ic_)’.hin rendezvous in Ceylon and R;upnad and fished as
the different fish gcamp from time to time according to the progress
directed, changu;?gor the shells fished, the divers received sett\eq rates
of -the seas(;ln- appear satisfactory in amount. Unfortunately in tl}e
which usua fy c[:)gunts many abuses are said to take place. To begin
settlement 0 acéttis deduct 10 per cent of the total catch as a per-
WIt‘h! the S%mn:ls and 15 per cent as boat hire, The value of the
i 76 1 r cent of shells is, however, not paid to the men but
e booked 75t§2ir credit, while on the debit side ts entered a host of
s bOOkedftod supplied ’fmes, interest on the advan}ce_d money, and a
1tems fqr Oof aum:;har;es incurred by the Sammattis. The dxver_s
proportlont}? Samm:it?i’s books, and they allege that the system is
nevizse(:;o toe their detriment that they remain hopelessly in debt
wor



t54

however good be the season’s fishery. Particularly harsh is the
deduction of 25 per cent for boat hire and “bonus”., The absence
of written agreements and of receipts for moneys paid, etc., play into
the hands of unscrupulous Sammattis and there is no doubt whatever
that the divers were (and still are in large degree) the debt-bound
slaves of the boatowners.

34. This system seemed so pernicious that, as soon as I under.
stood it, I resolved to break it up so far as India is concerned in the
interest of the divers themselves. Hence my negotiations, so far as
possible, were with the individual divers, and when their confidence
was at last gained, they have been eager to co-operate. At the last
Rameéswaram fishery, the Sammatti system has been almost entirely
eliminated ; the Sammatti has had to content himself with reasonable
hire for his boat and now he gets no perquisites of any sort. As the
divers requite money-advances for the support of their families when
leaving home, these have to be given, but a small pass-book is handed
to each man in which the original advance is entered and in which
all subsequent repayments have to be noted. No further advance is
given except a small weekly sum of As. 14, per head, till the total
sum is recouped. When this ig done, the diver at once receives
daily payment iz full for all his catch. We is left to settle independ-
ently with the boatowner whose boat he uses for its daily hire. As

a consequence, local boats are largely employed as these can usually
be had at a cheaper rate than those

belonging to the Kilakarai
Sammattis.

35- So beneficial has this reform b
to see it extended to their Ce
requests that Government wo
waters, in order that the perni
guished in its entirety.
divers are so deeply ind
prevented by the latter fr
it will be difficult to devi
bondage.

36. Even more hard is

een that the divers would like
ylon work, and many have been their
uld take up chank-fishing in Ceylon
cious Sammatti system may be extin-
Unfortunately a considerable number of
ebted to the Sammidttis, that they were
om working for Government this year, and
se methods to liberate those men from their

36, the position of many net fishermen on the
Ramnad coast. These men are almost entirely in the hands of fish-

dealers who by this pernicious system of cash advances hold the men
1o practical slavery and impose such exceedingly hard terms upon
them that their life is mere existence and a continual struggle. to keep
from starvation. For the advances given, the fish-dealers take 2 5 per
cent of the men’s total catches withons any payment or ¢redit whatever,
and purchase the remaining 7 5 per cent at low prices fixed by them-
selves (the dealers). Even for this balance only a little cash passes,
as the bulk of the value is booked against the debt and interest thercons
Frequently too, the dealer requires the fisherman to buy his rice and
salt from him at prices considerably above those ruling in the bazar.
To the problem of how to ameliorate the hard lot of these fishermen
T'am now paying attention and I have hopes that it may be possible
to render them assistance by means of local co-operative credit
Socteties. I have already selected a fishing village on the Ramés-
Waram coast where the conditions are somewhat favourable and
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i be able to effect a beginning
i coming year, I hope to be . f ;
:ivl:glllntghett;?d of thge lyocaly Roman Catholic parls? ;t)krlx.est wct;?ogr(())r;nlss:
i t o 1S se
is ai d is keen upon the bettermen . : .
hilsri:ﬁ?ona:rs The chief difficulty in introducing the C(i'tovpeirr?ttllzz
Eredit systen; among fishermen is their lack of landgdlprope t)u, in the
case named, the men have small holdings and this I count up
b
the scheme. . .
he\ps;)nA;mm“ for the purchase of bdoals(.j—jl();;;l:fdték;i E?Stthzgaf)ld
. i ' n
f divars, who wished to be rendere ¢
gumbe;tge (li)w possessing boats of their own, were assisted bznr?sor;%);
cgrrnlz;?butfong The sums advanced were restricted toda.mtc:) ts not
exceeding twc;-thirds of the value of the boats purch?is:: i SE vent
loss and fraud the latter have been formally tr.ansfferrre(‘ Ogernmen;: rin
i i ting for G ;
rl and Chank Fisheries as ac :
'tendigrte?ifigeﬁis name. In all, five boats were purchaseddlr; tmir\;’gr);
;.?1%1151 am glad to report that the monthly msta]men;ze uthe erecn
have generbally been satisfzct%nly mc%ltl.ndel(;l O’?‘E ecinte,rest e
s already been refunded.
?‘mzunt i(jvzrelrclfd ggr annum. This assistance hz;s t()ieersl G%r:;»trll}:
:IS r%cfcigted and many applications have had toﬂl:e :esléZ?n ta:) Govern-
pepnt do not see their way at present to extend the 1‘(yF' L e ere
::’e not actually engaged in the Government _Chanh : is ene e
the system extended to net fishermen, I;gn}:xder ihit z:n%ans iy et
1 i ope
ndustry would result and Jet
t)(:: tg)?lr?ghtlsggoéercomg the difficulties which Government see to s
N i he chank
eXte;;forE'/mnk Joshery panc/zayat{.—l)urmg th(i‘rg;u:is;e(if) ii;e, n
fishing season irregularities ar(lid Eixspllltes ]c())cczlllrcustoms e Lo e e
sually intricate and 1nvolve 1 vhieh the
tslfssr?:e:zéit }of Pearl and Chank Fisheries car;;\rc:]t l;(r))l()ie o be v
£01t17)‘(lnf, 1 induced last year both t}(;?]nfiz]u:fese‘]v;ers, BTy
i institute a panchayat or cout neh
(tilthiresrst (a?uigsto make rFI)Jles for the sanitation of t.hte ﬁsz:}éydﬁ}r?lﬁcepted
results exceeded my expectations and the verdicts w
by the parties concerned.
39. Educational work.—
nity for expression during the p

i tu-
i tion of work has had little oppor
he Sassicy]e(:)ir and there can be little hopet }?f
increase of such usefulness till a centra} he;d?vuirgfria?rbees
ggyz:;lt(r:nent be provided in Madras. S.omf;thmg owe ,
aclli)ieved as the following paragraphs will s }(?‘W. e Fisheries Exhibit,
o j’/ze Madras Exhibition, 1915-16.— 1or e L e
the Marie section prepared and providec  ig® RS £ S
i i r colour sketche om_
"LCIUSIVC %fsw(')aftgg;;y methods, models of boats, netsdan(i ;irsillt?gs”;isé
Zc(;tl(l’gé?ign of chanks illustrakliweko{) tt:; 12;ﬁe;§:t tr;: i{rge cties and
tions of chank ba , etc. ge
lbo'c?l r_ac;ts, rCeOI;(:;t;gns suitable for teaching ‘purposezz )”:h :oéiﬁ%e{:
‘Or: ill?(l) efhilg)ited : these included type collectlf(?rt);eo £ ihe cdible
er;bs of Madras, (4) typicald%rachyoufralv([gx('iart;z) oEdible esidency, ()
s, (d) Mollusca .
é\gggl;ahssegr?r\;v ﬁlsiE:;-’rr(xa%(ing were also shown. For the excellence of
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the exhibit, the judges award:d the Marine section a cerstificate of
merit. )

41. Two lectures upon the development of Madras fisheries were
delivered by the writer in the Exhibition Hall, and at the Science
Congress at Lahore, held in January 1916, 2 paper was read upon
the races and varieties of the Indian chank. The last-named is now

in the press and will be issued as one of the Memoirs of the Indian
Museum.

42. Biological and museum specimens.—Many of the specimens
exhibited at the Madras Exhibition were sold to various colleges, and
others have been sold subsequently. The most popular seem to be
the type collections of Madras Crustaceans of which five sets have heen
sold at average prices of Rs. 45 each. One of my sub-assistants has
been trained to prepare these in first class museum style and as they
are coloured after nature, they are admirably adapted to the use of
those schools where intelligent endeavour is made to give pupils
some slight acquaintance with the fauna of our seas. Similar collec-
tions of shellfish bave been prepared and it is hoped to add others
of sponges and echinodermns before long. The cramped accommoda-
tion available at Tuticorin is however a great handicap to progress,

43. Specimens for dissection have also been provided to several
teaching institutions and in this direction 1 foresee great develop-
ments. All the Zoological teachers whom 1 met at the Lahore
Science Congress welcomed the prospect of an Indian source of
biological supply, and when once sufficient stock can be accumulated —
which 1 fear cannot be till the Kriisadai Island Biological station be
in being—a regular demand will assuredly be created. For the past

year sales of museum and dissecting specimens amounted to the sum
of Rs. 360.

44. Technical instruction was continued during the past year to
three fishery students from Baroda and Travancore, and I continue to
afford them assistance by correspondence. In addition, a general
insight into local fishery problems as they now stand, was given to
Mr. V. R. Duraiswami Sastri, M.A., L.T,, at the request of the Director
of Public Instruction, in order that this gentleman may impart an
elementary knowledge of the subject to the teachers who study under
him. :

45. Rescarch.—As already noted practical work and executive
routine have bulked so largely in my duties during the past year, that
research has perforce been given far too little time and attention.
Several important investigations have however been kept going and
two of these were completed, namely, an enquiry into the species
and occurrence of shells capable of use in lime burning, and an
investigation of varieties and races of Indian chanks. The latter
research has revealed many interssting facts in the distribution of the
chank, and shows that the two main varieties arose between the period
of the upheavel which at one time united India and Ceylon by means
of a solid land barrier and that of the subsequent depression which

caused gaps to appear in this barrier at the points we now name
Pamban Pass and Adam’s bridge.
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OrDER—NO. 2764, REVENUE, DATED 5TH
DECEMBER 1916.

The report of the Honorary Director of Fisheries is
an interesting record of much useful work accomplished
in spite of difficulties arising from the continuance of the
war and {rom an adverse season.

2. The great scarcity of fish which marked the two
previous years on the West Coast was even more
severely felt in the year under report and seriously ham-
pered operations at the experimental stations in Malabar.
Valuable experiments were however carried out in con-
nection with pickling, the manufacture of vinegar and
fish glue, the refrigeration of fish and the employment
of “solar ovens”. The Governmentare glad to see that
the utilization of by-products, an important factor in all
commercial enterprises, is receiving due attention.

3. The financial results of the Beypore cannery, the
Tanar fish-curing yard and the Soapery were satis-
factory and give reason to hope that it will be found
possible to develop the industries which they are
intended to promote profitably on a commercial scale.
The Pulicat Oyster farm was run at a loss and it is a
question for consideration whether steps could not be
taken to make its products more widely known.

4. The gross receipts of the Bureau (exclusive of the
pearl and chank fisheries) amounted to Rs. 78,588, of
which Rs. 57,874 was realized from the fishery rentals of
waters stocked by the department. This figure repre-
sents an increase of Rs. 19,463 or nearly 60 per cent on
the rentals realized before stocking operations were
undertaken. The most important item is the fisheries
of the Cauvery and the Coleroon.

5. The Director will be requested to append to his
reports in future a statement showing the total expendi-
ture, as well as the total receipts, of the department. .

6. The Piscicultural Expert, in addition to the stock-
ing and other operations already in his charge, carried
out much useful investigation work. The Government
have read with much interest his suggestions for the

suppression of malarial fever in the Nallamalai hills in
the Kurnool district.
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7. The results of the chank fisheries and the con-
nected problems have already been reviewed 1(1;1 G.O.
No. 2648, dated the 23rd November 1916. The}:1 overn-l
ment desire the Director to consider whether the apnu?
report on the chank fisheries might not more C(?nve}ng,nt y
be treated as an enclosure to the Director’s ddm11mstraci
tion report instead of being submitted separatily an11
whether anything could be done to relieve Mr. Horne
of routine work soh as t}? enable him to devote more

ion to research work. ’ '
atteg.tlgxn promising feature of the year's record %s hth-e
establishment of co-operative societies among the she1-
men of Tanir and Tellicherry, and the Government kopei
that this educative and economic aspect of the work o
the department will continue to develop.
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Letter—{rom Sr1 FREDERICK NICHOLSOYN, K.C.LE.,
Honorary Director of Fisheries,

7 g—the Secretary to Government, Revenue Department,
Dated—the 1oth August 1917.

[ have the honour to submit my annual report for
1916-17.

* H* % *

3. The staff remained throughout the year as in
1915-16. Though the event belongs strictly to 1917-18,
I record with deep regret the death, on the 11th
April 1917, of Mr. H. C. Wilson, Piscicultural Expert,
who had been in the department since November 1907
and to whose skill and energy the whole of the fresh
water piscicultural work in the Presidency is due. The
report for that branch has consequently been drawn up
by the Piscicultural Assistant Mr. B. Sundara Raj, m.a.

4. The following is an abstract of the main opera-
tions in the several branches,

Director's Branch—General control of the depart-
ment ; Tanur fish-curing yard including curing, smoking,
pickling (salt and vinegar), fish oil and guano, etc.

Cannery at Chaliyam (Beypore), with experiments
in solar heating.

Soap-making at Calicut and Tanur.

Miscellaneous, including tuition,
work, Bulletin writing, etc.

Prscicultural Expert's branch (Mr. H. C. Wilson ). —
The Sunkesula fish farm, that at Ippur, larvicidal work,
the stocking of tanks, the re-introduction of Gourami
Nilgiri trout culture, the conservancy of various waters,
the detailed examination of the waters of Coorg and

South Kanara and of a variety of large tanks in the dis-

tricts for conservancy purposes, project and miscel-
laneous work.

socio-economic

The Marine Biologist's branch (Mr. Hornell, IF .L.S,.).

—The Tuticorin fish farm, the edible oyster farm at Puli-
cat, the pearl oyster culture farm at Krusadaj (Pamban)
the preparation of specimens for distribution and for edu-
cational work, béche.de-mer cultivation, investigations
for and writing of bulletins, research, and miscellaneous.
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Pearl and Chank branch (Mr. James Hornell,
F.L.8.).—Chank work over the whole coast between
Madras and Cape Comorin, including the great fisheries
of the Tinnevelly and Ramnad districts ; chank cutting
experiments, and miscellaneous work. o .

The above and other matters are dealt with in detail
below,* the reports of the Piscicultural Assistant and the
Marine Biologist being printed almost in full. The
chank fishery report for the season 1916-17 drawn by the
Superintendent of Pearland Chank Fisheries, Mr. ]ame_s
Hornell, is submitted herewith as an enclosure to this
report as desired by Government 1n paragraph 7 of G'.O'
No. 2764, Revenue, dated sth December 1916. The
accounts of the chank fisheries for the season 1916-17
have been audited by the Accountant-General and found
correct.

5. Director's branch.—This was run directly by myself
with the co-operation of the Assistant Director Mr. V.
Govindan, B.4., and the Oil Chemist Mr. A. K. Menon,
s.A. It includes the mass of work connoted by the expres-
sion “ general supervision and control of the Fisheries
Department ” -whether administrative, technical, or finan-
cial, and needs no special mention except that each year
necessarily and rightly increases the volume, diversity,
and complexity of the work. The negotiations for a new
Director did not materialize and the present officer has
had to carry on. [t also includes the industrial sections
worked at the Tanur fish-curring and oil and guano yard,
the Beypore cannery, and the soapery.

6. Tanur Experimental station.—The year was better
than in 1915-16 but not altogether favourable; the sar-
dines were mostly small and lean as compared with
ordinary years; the mackerel were unusually small, and
large fish scarce. The experiments in mackerel pxckled
moist with ordinary salt and pickled with condiments,
were developed and a considerable number of barrels and
kerosine tins are in stock, partly for observation as to
their keeping power, partly for sale especially during the
monsoon. They are quite successful as products and are
excellent when properly prepared and cooked, but, like

* Not printed in this Bulletin ; the original reports may be perased ia G. O.
No. 285, Revenue, dated 21st January 1918,

11
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all salt fish, as much depends upon the cooks as on
the curer ; salt mackerel prepared in my own house were
excellent whether plain boiled, broiled, as fish balls, or
in curry, but the soldiers’ cooks did not approve of
them. The condimented mackerel are excellent for
those, especially the poor, who only require a small
pertion as a relish with rice or other cereals,

7. The experiments in vinegar and glue were not
continued, partly because the demands of the directorate,
of the soap factory, and of the Industrial Commission
gave less opportunity than ever for personal attention
and for improvement of plant and methods, partly because
the climate of the plains does not lend itself to either
manufacture ; unless artificially cooled rooms are avail-
able the evaporation of spirit, the formation of volatile
aldehvde and the inefficiency of the bacteria, render vine-
gar making too wasteful for ordinary profit. The matter
is worth attention in the breweries of Qotacamund or
the distilleries on the coast where spirit is cheap and
refrigeration possible. Experiments will, however, now
be continued at Coonoor where the climate is favour-
able, being fairly equable. Fish glue, for which several
enquiries were addressed by business firms to the Direc-
tor, is never likely to be a serious product since almost
every part of every fish is used for food ; materials like
cat-fish heads which would yield glue are particularly
sought as food, and fish skins are not stripped from fish
before sale, but are eaten with the fish. Certain products
may however be yet availed of. But here again, the
climate, and especially the moist heat of the coast, is
against the manufacture of hard glue which will not set
on the drying nets at our normal temperatures,

The oil and guano (fish scrap, obtained after boiling
and pressing the fish for oil) continued to be of first-class
quality, and there is now little difference between skim-
med and pressed oil, while the guano on one occasion
gave above g per cent of nitrogen, .

8. Canne.ry.—-"[?his did better than in the previous
year and 55,500 tins were packed as against slightly
above half that number in the previous year ; moreover

several_thousand were of double or more than double
the ordinary size,
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9. The chief points worth mentioning are as
follows :— : .

Cans of larger size than usual were frequfentLy
used, viz., cans holding from 24 up to 48 oz. nett 0 fish,
as well as double-sized sardine tins ; this was partly to
save tin plate, partly to provide cans more suitable than
small ones for hotels, clubs, r.efreshment rooms, tré)pps,
etc., partly to cheapen the price of the contents, mcle
the contents of a can are doubled, treble.d,. etc., by merely
deepening it (tops and bottoms remaining the safm;:l),
it is evident that the cost, and therefore the price of the
larger cans is relatively less than that of two or three,f
etc., smaller cans; it is possible to give 24hoz. nlftt of
fish at a price only about 50 per cent more than that o
12 0z.,, and consumers w}:io require the larger quantities

reatly benefited. .
e Sltlllmserg gshy(seer, pomfre(tj, etc.) \erire canned in

ity and have proved successtul. .

Som&g:anég’:nds for I;ur canned fish were received
from all over India, Burma and Ceylon, but these, le{heg

outside of this Presidency, have been regretfully dec mﬁ
(except from Military and Red Cross authorities) pdn the
necessary ground that the demands of this Prle? ency
more than absorb the output of our experimenta ict(i)ryt;
10. Refrigerating fish.—The Henderson metho of
freezing fish was successfully operated till th;:af hot-pot 1od

the engine cracked, and notwithstanding efforts, coub
not be replaced within the year. Itis, however, to be
understood that the operations are not and were never
intended to be, on a commercial .basw or scale; it is a
very small experimental plant intended to asce_r}tl?.lﬁ
technical facts, not to make a business profit for whic .
lant and organization on a large scale are necessary ;
Erge plant to deal with masses of fish, and large organi-
zation first to get the quantities requnrec} and secondly
to obtain and keep the circle of continuous custom
necessary in dealing with such delicate material as

fresh fish. N

11. Fishing boats.—Two Ratnagiri boats were ob-
tained and, with our canoes, brought in coﬂr}mderable
quantities of fish. One of the boats was manned by a
Ratnagiri crew, and the other by a p.a.rtly local crew who
were to work it asa business proposition. During some
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bad weather this latter boat was seriously damaged, delay
was experienced in repairing it, the crew got discouraged
and abandoned the enterprise; so far this part of the
idea has not worked successfully and the methods will
have to be reorganized.

A motor launch was sanctioned for the cannery and
station work and will probably be built during 1917-18.

12. Certain other experiments in the better preserva-
tion of canned prawns and in canning methods are in
hand and will be further possible with the greater leisure
shortly, it is hoped, to be available to myself.

13. From want of leisure, the solar oven experiments
were not developed as intended. But the simple
addition (1) of tin plate reflectors fixed on the sides of
the oven at an angle of 435° so as to throw the Sun’srays
into the box, (2) of a turn table and mounting which
enables the glass surface of the oven to be kept per-
pendicular to the rays at all hours, has frequently

produced an internal temperature up to 310° F. whichis ’

ample for my purpose, viz., that of stoving my lacquered
tins, while it gives promise of much greater results
presently in other directions; the method gives not only
a higher temperature but a much longer period than
formerly of the higher temperatures.

14. Deep sea work.—Except for the Ratnagiri boats
mentioned above, which stayed out several days at a
time, no real deep sea work was possible owing to the
war and consequent inability to obtain ship or men.

15. Work of the Piscicultural Expert (Mr. H. C.
Wilson)—Owing to the lamented death by cholera of
Mr. Wilson at Kurnool on the 11th April 1917, the
report for the year has been drawn up by Mr. B
Sundara Raj, m.a., Piscicultural Assistant. The chief
operations were the Sunkesula fish farm with an addition
known as the Pudur scheme sanctioned during the year
the hilsa hatchery on the Coleroon, the stocking of ax;
increased number of tanks, the starting of the Ippur fish
farm (Nellore district) mainly for larvicides and for the
breeding of gourami and other valuable fish, the accli-
matization of tench, the breeding of fish, chiefly Etroplus
and larvicides, in a series of ponds at the old Powder
Factory, Madras, where gourami are also placed, the
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putting in hand of the Nallamalai scheme for the growth
of larvicides in view to combat local malaria, and other
anti-malarial work, and the continuance of trout opera-
tions on the Nilgiris. A considerable area was brought
under the restrictive operation of section 6 of the
Fisheries Act (IV of 1897). Apparently the fishermen
have it their own way in the Colair lake and Upputeru
rivers for which Mr. Wilson had a promising scheme
which, however, is useless if the fishermen cannot be
controlled in the matter of stake nets and fixed engines.
Mr. Wilson and his staff did a great deal of inspection
and work not easily recorded; among Mr. Wilson's
inspections were detailed and lengthy tours in South
Kanara and Malabar in view to schemes for stocking
and conserving the West Coast rivers; this is mainly
lost labour by reason of his death. He also visited Java
and successfully brought back a consignment of gourami
which are of great value.

The Piscicultural Assistant was busily engaged
throughout the year in inspection and supervision, and
in making himself acquainted with the work of his
branch, the conditions of the country, and the operations
in progress ; he was also in charge during Mr. Wilson's
absence in Java.

Sub-Assistant C. G. Chakrapani Ayyangar, B.A., is
reported to have done useful work throughout the year
both in actual piscicultural operations, in attending the
numerous fishery rental auctions, and in supervising
office work. The bulk of the report is printed in the
Appendix.*

16. Pearl and Chank Fisheries and Marine Biologi-
cal work (Myr. James Hornell, F.L.S.).—tPearl and
chank work was carried on as usual but with a larger
net profit (Rs. 46,400)—entirely from chanks—than has
ever yet been attained except when a regular pearl
fishery has happened ; nothing was received from pearls
during the year, for not a pearl oyster was ever in sight.
Mr. Hornell's exertions in chank fishery matters brought
about the increased yield from chanks, which, however,
would have been far higher had a larger diving force

# Not reprinted in this Bulletin; see G.O. No. 285, Revenue, dated 21st
January 1918.
+ For the full report see G.O. No. 285, Revenue, dated 21st January 1918,
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been available for the Ramnad fisheries and had the
weather been more favourable for those of Tuticorin
Mr. Ho_mell’s lagoon fish-farm at Tuticorin, his bioloai:
C%I specimens sold to various colleges, and his revived
béche-de-mer industry all yielded substantial profit, but
the Pulicat oyster farm showed a small loss partl,y for
reasons given by Mr. Hornell, partly because it is onl
on an experimental and not on a commercial scale ; it i)sr
an experiment intended primarily to obtain piscicu’ltural
data and only secondarily to market the products. Fo
real commercial work the farm would have to be on .
far larger scale and probably in a different localit witﬁ
an outlet for surplus products by way of cann%frym
preparing oyster (and mussel) extracts. 5o
The plans and estimates for the projected Krusadai
pearl oyster farm off Pamban were laid before G0verni
ment ; though costly (Rs. 50,500) at start, it should prove
a most lucrative investment; apart from Mr Hor%ell’
special aims we know from Japanese expe.rience thS
possibilities of the methods to be adopted at Krusad ¥
to repeat xyhat [ have said elsewhere, we are likel a:)
obtain continuous annual returns on a considerable sy 10
from a controlled mass of pearl oysters in our fenced fCa ;
instead of very occasional (now very rare indeed) ret 1
from chance deep-sea natural fisheries where condi fone
are absolutely beyond human control. tions

17. In accordance with paragr

graph of G.
No. 2764, Revenue, dated s5th Decembe[; I91?6, reviegi,?'
my last year’'s report, proposals have been sent y t%
Government for reducing Mr. Hornell’s routine vx?ork

so as to give him more time to i ienti
_ . : apply his
knowledge in various directions. PPy scientific

18. Socio-economic work.—(Mainly by Assistant Dir
tor, Mr.. V. Govindan, ».., r.zs) The formationec}
co-opemgtive societies took up a good deal of }?
Assistdlit Dlrec'tor's time and energy, this work be; the
extraordinary gllfﬁculty among fisherfolk, so much z:)ngh?f
Mr. 'Hornell i1s not sanguine of preset’n: results i th%t
lqc;_lht.y, as sho.wn in his report printed below }PB-IS
societies were in existence at the beginning Of.th ree
on the West Coast and four more were started cf year
the year, with preparation for several others of uill'ng
four have since been formed. One of these W‘ZS mak:
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Mangalore and resulted partly from the work of the
jnanodaya Samaj, as suggested by Government when
sanctioning a grant-in-aid to the building of a meeting
hall for the society, but the co-operative society is a
separate entity from the Samaj and includes outsiders.
On the East Coast the Assistant Director laid the
foundations, as he hoped, at Uppada fora society, but
the Assistant Registrar has subsequently stated that the
people, especially the younger men, entirely refused to
take up the idea. I suppose that there is no class in the
world who would be more benefited by co-operation in
its various forms, productive and distributive, than the
Indian fisherfolk, and no class which presents greater
difficulties to the reformer. It is not merely a question
of education but of habits and customs resulting from
heredity and environment and the conditions of their
life and livelihood. Hence we are going to take this up
far more intensely than before.

(@) The fate of the Temperance Society at Malpé
mentioned last year, is a case in point; of purely local
origin, it had a membership, mostly of very young men,
of 7o with a fund of Rs. 700, which led to suggestions
for its development asa co-operative society.  But owing
to the youth of members it became necessary under the
Act for their natural guardians to become members, and
these, seduced by the existence of the deposited funds,
compelled their sons to withdraw from the temperance
society, taking their money with them. Hence the
society has been (temporarily) wrecked, but it is hoped
to restart it. In a previous year I reported that the
parents of members of ‘a temperance society were its.
chief opponents, owing to the.existence of ancestral drink-
ing habits ; the present case displays another rock of
stumbling. Per contra, it is pleasing to note that the
young Tellicherry Co-operative Society, which now has
about Rs. 1,500 in hand, was able to assist some of its
boor members by small loans to tide over the monsoon
season when, owing to the previous bad fishing season,
they had no funds : most of these loans were repaid as
soon as the new fishing season began. This incident -is
an excellent object lesson in one of the direct benefits
of co-operation. A co-operative fish-curing society s
in process of formation at Thalayi near Tellicherry, and

12-A
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the papers have gone ¢ '
of funds. g up to Government for a grant

19. Lducation s, like co-operation, assuming a larger
position in our work ; the school attached to the yard at
Tanur had .30‘boys and earned a grant of Rs. 116 during
the year; it is run by our yard staff who also teach
carpentry and smith work. Two evenino schools were
started by the fisherfolk at Thalayi and Kz:lriyadi and by
courtesy of the Collector of South Kanara, we se’cured a
site and an old building at Mangalore where a school is
about to be opened. The Jnanodaya Samaj at Mangalore
is also doing educational work in addition to its social
reform work, and on this department’s recommendation
Governmer}t gave a half-grant towards the building of a
lj\all for their use. In G.0O. No. 16, Education, dated 3rd
tlz]muar)‘r.lgw. disposing of correspondence relating to
M?]St?ltmg of schools for fisherfolk at Mangalore and
I alpé, .Governmer.]t requested the Director of Public
n?structt;on to consider, in consultation with this depart-
tioerrllt,at;n(c;nques}tllon of the extension of elementary educa-
o mg 0:1 e fisherfolk ; the Director accordingly
Which e or (Ijstljune 1917, making certain proposals
lead g oo uly) under con51d.erat10.n; this should
et n};a Ill)]atlc' work.  Pending disposal of this
b e o] yd e said, at once, that while on the one
Educationre?i y z{atﬂed in my letters read in G.O. No. 16,
s Inst"t tate L 3rd ]anuary 1917, Fishery Educa-
Franee t}1] u fij (as understood in Great Britain, Belgium,
bk, nOt. witeh' nited States Qf America, Japan, etc.),
hand fep, in hmeasurable distance, yet on the other
quite differz :c. ools, as foreshadowed in my letters and
S d Ot in methods and teaching from ordinary

near%"sc_hools, are an immediate desideratum.
trustens o Ssllstant Director also conferred with the
. Ol a large endowment for education at an East

Coast : :
Startsed_port and is hopeful of special seeing schOOIS.

20. General,-—T
T WO u .
marked work o, nusual and important events

overnor's visit the West Coast, viz., His Excellency the
St to Calicut, Beypore (cannery)and Tanur

Ish-curi e

COmmE::%)galt‘g’ ?chll the visit of the Indian Industrial
<1 al . N

cannery and soap cut when they also inspected the

P works, His Excellency’s visit was

169

most encouraging both to the department and to the
fisherfolk who were not only able to interview their
Governor but to note his personal interest and that of
his Government in the welfare of these poor and seldom
visited folk --

() The war unfortunately affected these folk in
that though the saradine season was not unfavourable in
North Malabar and South Kanara for the manufacture
of oil and guann, yet the absence of freight so de-
stroyed the demand for their products that they fell to
a very low price and have largely remained, especially
oil, on the hand. At the low price of the fish guano, 1t
should be taken up entirely for the agricultural needs
of the Presidency.

(6) The number of private oil and guano factories
was 253; two large European firms entered on the
business of manufacture, and this should produce im-
provements. The season was bad for this manufacture
in South Malabar but good elsewhere.

(¢) An important proposal was made to Govern-
ment by this department to take over all the Government
fish-curing yards (so-called) from the Salt Department
and work them more or less after Tanur methods ; the
matter is pending disposal since other difficult questions
are bound up with it.

21. Enguiries.— Apart from the ordinary business
demands, a considerable number of serious enquiries
were made as to products and processes. Two related
to fish glue and the preparation of “fish maws” for
market ; several to the canning and curing of prawns;
others as to oil and guano manufacture and the use of
fish guano as manure. A large order has been placed
by the Cawnpore Harness and Saddlery factory as the
result of our samples of fine oil. During the year a
circular was sent to various Agricultural bodies and
mercantile firms pointing out the value of fish guano ;
one result was an order through the Deputy Director
of Agriculture, Trichinopoly, for four tons for a Co-oper-
ative Manure Society in Tanjore (Nidamangalam);
many other agricultural inquiries were also received and
the addresses of local firms supplying the manure (and
oil) were furnished. It is absurd that it should pay
Ceylon and even Japan to import our fish guano when
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we ourselves grow in abundance rich products such as
tea, tobacco, etc., for which fish manure is pre-eminently
suitable. It seems, however, that a good deal is going
from South Kanara to the Bombay Presidency which
1s a hopeful sign. Enquiries were also received and
answered from various authorities (Salt, Jail, etc.), and
private persons as to the cure and preservation and also
the supply of fish, both salted and fresh. Two firms
from other Presidencies also enquired about the solar
oven and requested drawing, etc., these will be fur-
nished when the matter is more developed and time
permits. Enquiries were also made for leaflets or other
literature on fish-curing, etc.; this indicates a want
which I propose to meet by the frequent issue of brief
papers as distinct from the more complete papers
hitherto drawn up or contemplated ; such papers would
deal with the treatment of fish from capture to beach,
market or curing yard ; with certain curing methods ;
with drying ; with cleanliness and sanitation ; with the
proper preparation of oil and guano; with fish culture
on the pond system, and so forth; apart altogether
from socio-economic tractates which are much needed.

References were also made as to the improvement of
oils for export and local use ; the Industrial Commission
spent considerable time in its enquiries into the work
of the department including also the soap works, and
examined myself and the Assistant Director at length,

An important reference on the possibility of com-
mercially manufacturing “ Meat extracts” in India was
received from the Military authorities and answered, the
reply being decidedly in the negative. It may be
possible to produce, ‘on a small scale, extracts from
oysters and mussels which are not very general articles
of food in this country, but not meat extracts,

Another reference was connected with the extraction
of a certain vegetable fat—by chemicals as opposed to
mechanical expression—and this also was answered in
the negative.

A great variety of miscellaneous references were
received inclgding some of a tenor much as follows :——

“1 desire to start a soap factory (or cannery, or
fresh fish trade) and wish to be informed of details of
the various processes, the materials used and where
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rocured, the best locality for a factory, and‘ what profit
Ema be e’xpected.” Such letters are important not s
mu)c,h as showing enterprise but as displaying F}}e ert}l;d-
ordinari{ and light-hearted ignorance of e'nquuers(;s f(;’
uite genuinely, think that they could be nflstru'ctcia oft-
gand Ey letter in a complicated manufacturing in utitrt}lr,
involving a large knowledge of applied Chivrzllitrzs’ fa<:CtS
i s, as

! and trade. Such inquiries, ell
n:ll's:%li]!g to the stagnation of mdustr{al enter prls(zi show
;‘he necessity for Government efx%qurgentalt ag;it Vi?:rr;—
i ies lh of this departm ,

ational factories like those ¢ v

i)trll‘i)ehalfofsuch genuine mqulrelrs, Govegmgtentt m;z,n(;?’
. - .
- i tries, legitimately spen a
Ot of cc ial profit as a necessary

i ercial pro

hout expectation of commerc . iy
wrlitm'Lry respult, first in ascertaining facts, processes, matlo
lliets(etc and then in giving thorough instruction
men prei;ared to spend capital and e?elggy mkstar%l}llligs

i ith r ledge of the work.

i factories with real knowledg | T
Pm}rlitebasi-s of my reply to the Industrial CQmm;}SSl(;g
15}50 have asked whether Government fal;:ltorlers1 s 011]1 d
b » i g en they ha

te enterprise w

anded over to priva : '
P‘emgde their proofs”; I reply in the negative b'ecauie.
he first duty of the Government factories 1s expenm(;ll} ;
the s d’ is ceneral demonstration, and the thir
e second flslloinstruction Even in the presence of-

i nd fu . i
i o should such be established, Government
Bt factorles,l g be needed in order to teach and

ries may lon ) a
ilc\tiose the s}rrnaller folk, to promote srrfalld entelgt)ré)s{e
longside of large, to prevent monopoly an dsef:cre ¢
alusﬁzeness and to provide skilled artizans and foremen,
C )
i i tors.
instructors and inspec .

22. Soap works.*—Soap manufacture 1s reported c1>1f1
here because it has been placed personilly fgnilder'lmys::dé

i brinch it uses the fsh o1l mad
and because in one o uses the il made
1 ere. s explaine

in our Tanur station and elsew :
igsto ear’s report, fish oil is only used for insecticidal
soa }s, used on plantations and estates, and forms .110
pari) whatsoever of soaps used for household or toilet

urposes. o .
' 23. Fish oil soaps—Only 12 tons of this Tanur
produ;:t were made and sold in the year as against 25

* From 1918 the report on this branch will be separate,
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in the previous year. This was partly owing to less
~demand due, as actually stated to us, to a diminution on
consumer’s estates of insect pests, partly to a reduction
on estate expenditure, partly to our forced economy in
caustic soda, which, as an imported article, immensely
increased in price and during the latter part of the year
when we began ordinary soap making, was no longer
procurable ; hence our small stock was reserved for the
higher priced household, etc., soaps made in the Calicut
factory. The soap however continued to be in demand
and many orders which could not be executed were
received. Its insecticidal power is thoroughly recog-
nized and its usefulness extended, especially to the
destruction of the “mango hopper,” of coconut pests,
and even of ticks on cattle and sheep ; it is said that the

mangc crops were immensely better in cases where this
soap was used.

24. Soap works for ordinary household and toilet
soap.—This was solely made at Calicut where a tempor-
ary factory was, after considerable search for a suitable
site, started in a rented building which was formerly our
cannery ; it is but a makeshift, but it was thought wiser
not to await the building of a permanent factory which
would have occupied at least the whole year, so that
we should have lost the financial grant and a year's
experience and profits, while it might have been located,
by reason of haste, in a wrong locality ; other uncer-
tainties, such as the possible erection of a complete
technological institution elsewhere for the oils and fats
industries, also had weight.

(@) On the grant of funds for 1916-17 towards the
close of the previous year, the toilet soap and glycerine
plant with other machines (steam crutcher of mixer,
pumps, pipe coils for steam drier, slabbing and barring
machines, etc.) were ordered from a great maker in
England; the toilet soap plant and other machines
as ordered being standard were fortunately in stock,
and, after much shipping delay, were received at the end
of October; the glycerine plant cannot at present be
sent owing to the war. The remaining plant (5-ton
soap pan, soap presses, soap frames for the hot and cold
processes, steam drying chamber and trays, iron tanks,
etc.) were made locally, as Mr. Menon, the Soap Expert
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and Manager, was able to give designs for them. The
alterations to the building, the making and eventual
setting up of the soap pans and other locally- made plant,
the obtaining of a large steam boiler {from the Public
Works Stores, Madras), the purchase and collection of
raw material, and the delays caused by the south-west
monsoon of the West Coast were more or less over by
15th September when work actually began. The toilet
soap plant and English machines arrived only at the end
of October but, notwithstanding the difficulty of getting
an engine and of fitting up shafting, etc., this interesting
part of the plant began work about the middle of
December. Hence the soap factory for household soap
was only at work, more or less hesitatingly at first, for‘
61 and the toilet plant for 3% months during the year
under report. In considering results both as to quantlty;.
and quality, the smallness of the plant, the novelty o
the conditions, the necessity for training a working
staff from the very commencement and in the A B C of
work, the makeshift character of the factory building
and of some of the plant, and above all, the shortness of
the working period, must be remembered. That the
plant was in fact made and got together and the staff
trained so quickly and gave such good r?sults from
the beginning, is a tribute to Mr. Menon’s zeal and
capacity. '
25. With the approval of Governm-enf the generic
name or brand adopted for our soaps 1s “Sirkar,” the
several varieties having their own specific name such as
« Washwell” for domestic soap, ‘“ Coaltar " for a special
disinfectant soap, *“ Vegetol” for a toilet soap which con-
tains only vegetable oils (whence its nams) and no animal
fat whatsoever. The toilet milled soap 1s made from a
special soap basis which also contains no animal fat, and
is thereforc also a vegetol soap, but is subsequently
prepared, like all milled toilet soaps, by special drying,
perfuming, milling, etc., to form oval czflkes of high
class soap, bearing different names according to colour
and perfume, constituents, etc. A chatacteristic of all
our soaps, even of Washwell,” is their lathering power
which enables them to be used with hard and brackish
waters, as even in Coimbatore. So al_so the perfumes used
are all indigenous and as far as possible, those popularly
approved such as sandal, citronella, etc.; this feature is-
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being specially developed. Finally, it is to be noted
that the soaps are wholly genuine, unadulterated soap
without any fillings or excess of moisture they are
intended as experiments in genuine goods and as object
lessons for future local manufacturers. »*

It will be seen that we are satisfying the objects on
which we started, viz., pure, cheap soaps, suited in every
respect to the various classes of Indian consumers
especially those who desire soaps of purely vegetablé

Origdin, and suited to the waters in which they will be
used.

26. Dur,ing the period of work about 32 tons
‘Washwell’ and 12 tons ‘Vegetol’ were made ; more
was not then possible as the manager was occupied
in fitting up the toilet plant, experimenting, buying praw
material, training the staff, getting business together
etc., so that actual manufacturing work was at first halt.
ing. Sales of these soaps to the j1st March aggregated
14 tons leaving about 33 tons in stock. Some of the
Washwell soap in stock on 31st March 1917 formed aré
of a parcel of 40 tons delivered to the Military au?ho-
rities by June: the rest of the stock of all soaps was
readily sold out. Vegetol has obtained a great vogue
and is sold as fast as it can be made, owing to its com %si—
tion, lathering qualities, etc. The milled toilet sog is
also growing in t:avour. “ Coaltar” soap is muchp in
dem;}r}d owing to its purity, cheapness and disinfectant
qualities ; considerable sales, with constant repeat orders
are being received, especially from the Military autho-
rities, Red Cross Associations, and others,

27. Glycerine—As the recovery plant from England
could not be obtained, though partly paid for an% the
or'der accegted, glycerine could not be properly dealt
with, a serious misfortune since this article mayeasil
enabl.e us to sell soap at cost price and yet obtair}: a Sub}i
stantial profit. Use was made of solar evaporation and
with some success, a few hundred rupees worth of crude
glycerine being now in hand, but the matter requires

much further examination and bette .
. R r apparat
will now be provided. pparatus which

28. His Excellency the Governor visi

: ted th -
tory in October, but the toilet soap plant and eotfﬁtcar
machines had not then been received. The Industrial
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Commission visited the works in January. Opportunity
was taken to exhibit side by side with our genuine soaps
certain filled soaps from other countries, and soapg
specially faked in our own factory, containing less than
20 per cent of fatty acids instead of 60 or more as in our
genuine soaps, yet in appearance, smell, etc., of a charac-
ter which would entirely deceive ignorant purchasers ; it
is perfectly easy to make soaps of fairly good appearance
which are not soaps in the proper acceptation of the word
and are not worth even the cheap price which might be
put on them.

29. Laboratory.—It was not found possible to form
a laboratory on account of war disabilities, but small
quantities of apparatus and re-agents were, by courtesy
of the Indian Institute of Science, lent to us, and these
have been of value. With a fairly good laboratory we
could satisfactorily answer references made to us, as in
the year, by business firms and others, deal with our
daily problems in testing the oils and materials which
we use, and, above all, test the adulterated oils and fats,
including ghee, now used as edibles, and the soaps now

supplied to the public.

30. Several applications, some well supported, for
admission to the soap works as students were received ;
but for the present it was impossible to accede to the
requests as we are still in a very experimental stage,
and, moreover, have no facilities for teaching. This must
stand over for the present. There have been many
visits, however, by the public such as bodies of students
from the Agricultural and Forest Colleges at Coimba-
tore : from various Arts Colleges outside of the district,
and from all local educational institutions including
girls’ schools. Various Government officials also visited
the works, including the soap expert and an engineer
from the Department of Industries, Mysore, who were
permitted to spend several days taking drawings of
the various items of plant, especially the toilet soap
machines.

31. The soap is readily saleable, and many applica-
tions have been received for sole agencies, and even for
our whole output. But I bave, in general, adhered
hitherto to the plan of selling direct to consumers,
generally on the value-payable parcel system, for which
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both the South Indian Railway and Madras and
Southern Mahratta Railway have given concessional
parcel rates. To regular firms and in larger parcels
soap is sold on favourable terms, and the demand is now
greater than the output which we are trying to increase.
We have been gravely hampered by the absence of
caustic soda, and have been forced to obtain a parcel of
30 tons from America ; pending arrival we were enabled
to carry on sparingly by a loan of two tons most courte-

ously lent to us by Messrs. Binny & Co. from the
Buckingham Mills.

32. Accounts—Both as regards fisheries and soa
works the accounts have been systematized. By the
courtesy of Messrs. Binny & Co. and Messrs. Parry &
Co., my office head clerk M.R.Ry. C. R. Natesa Pillai,
whois a careful and experienced hand, was permitted to
inspect their forms of accounts and to establish a good
system ; for the soap works these have been improved
by recruiting a book-keeper experienced in trading
accounts ; these exhibit every detail, and the profit and
loss accounts may therefore be relied on as business
statements. As the accounts are now being profes-
sionally audited in view not only to ascertain their
correctness in form and fact, but also to obtain any
suggestions for their improvement, a supplementary
report * dealing with the financial position of the depart-
ment and of its several branches, will be submitted
shortly, in time for the usual review by Government.

® Not reprinted in this Bulletin ;

it may be perused in full in G,0. No. 285,
Revenue, dated the 21st January 1918,
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OrDER—NoO. 285, REVENUE, DATED 21ST
JANUARY 1918.

Miscellaneous. Recorded.

2. Director's branch—The fishing season was on the
whole more favourable than that of the preceding year.
The outturn of the Beypore cannery more than doubled
that of 1915-16. Several useful experiments were suc-
cessfully carried out at the Tanur experimental station,
one of the most noteworthy being the preservation of
fish by freezing. The progress madg in the manufacture
of soap reflects credit on Mr. A. Kesava Menon ; the
carefully prepared accounts of the soapery show that
the factory is established on a sound footing in spite of
the difficulties created by the war, in partlcula}r the
impossibility of obtaining a plant for the separation of
glycerine.

3. Marine fisheries.—Owing to unfavourable weather
and difficulties in obtaining divers, the number of chanks
fished fell much below the record of the previous year.
The falling-off was particularly noticeable in the Tinne-
velly, Ramnad and Sivaganga fisheries. The increase
in prices realized, however, yielded a net profit (exclusive
of supervision charges and taking into account the
receipts up to 3oth June 1917) of Rs. 52,700, a higher
figure than any yet recorded. The Government have
read with interest Mr. Hornell’s account of the revived
béche-de-mer industry and they hope that he will be
able to expand its scope. The monographs compiled
by Mr. Hornell in the course of the yearare a welcome
addition to the information already gathered. The
attention of the Sanitary Commissioner is invited to the
possibilities of contamination of the oyster beds from
which Madras City is supplied. .

4. Inland fisheries—Good progress was made in the
dévelopment of inland fisheries. "I‘a'nlcstockmg and
couservancy have already resulted in increased rentals
which are indirectly an index of the increase in food
supply. A comprehensive scheme for the improvement
of tank fisheries for the whole Presidency is in course
of investigation. The effect of larvicidal species in
reducing the incidence of malaria is difficult to gauge;
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the experiments are however being watched by the Sani-
tary authorities. The success attained in hatching
hilsa reflects credit on the Piscicultural Assistant
Mr. B. Sundraraj. The successful importation of live
gourami from Java is a noteworthy feature of the year’s
work. The department has suffered a regrettable loss
in the untimely death of Mr. H. C. Wilson to whose
experience and practical skill the Government owe the
inception and successful execution of many schemes of
utility.

5. Socio-economic work.—The efforts made to improve
the social and economic condition of the fisher-folk have
not met with unqualified success, but valuable experience
has been gained in dealing with this difficult problem
and eleven new societies were formed by the end of
June ; the work done by the Tellicherry Co-operative
Society and the Jnanodaya Samaj promises well for
future developments. The Government await the report
of the Director of Public Instruction on the proposals
formulated by the Honorary Director in his letter
No. 565, dated 19th September 1917.

6. Finance.—The Honorary Director has supple-
mented his report with detailed statements of the
receipts and charges in the several branches of the work
of his department. The results are abstracted in the
subjoined statement :—

L. Dureclor’s tranch,

Expenditure. Receipts, Difference.
RS. A, P. RS. A. P. RS, A. P.
(1) Beypore 14,312 9 10 19,002 2 4 53589 8 6

cannery.
(2) Tanuryard. 5,167 14 0 35,915 11 I0 747 13 10
(3) Soapery ... 55,990 z 2z 37,759 13 3 1,769 11 1

Total ... 75,170 10 o 83,577 11 § 8,107 1 3§

11. Marine fisheries. “

(1) Chank and 34,608 13 o©
béche-
de-mer
fisheries
up to
3oth June
1917.

88,547 4. 4 53,938 7 4

179 L
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II, Marine fisheries—cont.

Expenditure. Receipts. Difference,
RS. A. P. RS. A. P. RS. A. P,
(2) Pearl fishe- 655 © 4 655 o 4
ries.
(3) Tutcorin 352 15 8 87 1 o 144 1 4
fish farm.
{4) Pulicat 805 10 © 459 9 6 — 346 o 6
oyster
farm,
Total ... 35967 6 8 90,558 15 2 54,591 8 6
11 Iniand fisheries.
(x) Piscicultur- 16,446 12 9 148 1 3--10,298 11 6
al works.
(z) Tank-stock- 42,044 14 © 61,503 13 o 19,458 15 o
ing. ,
Total ... 52,491 10 9 61,651 14 3 9,160 3 6

Grand total ... 1,63,029 11 5 2,35788 8 10 71,858 13 g3

To the charges must be added—
(1) Establishment charges .. 81,612 9 g9
(¢}

(2) Public Works Department charges ... v 4,748 o

Thus the gross charges amounted to Rs, 2,50,290-5-2
and, if the season receipts under chank fisheries up
to the end of June 1917, as given by Mr. Hornell, be
taken into account, the net cost of the department was
Rs. 14,501-12—4.

In view of the fact that most of the work done is
purely experimental, the financial aspect of the work of
the department is satisfactory.

v. General—The Government consider that the
report of the Marine Biologist and that on the chank
fisheries should in future be combiged into a single
* Report on Marine Fisheries ~#n view ot ®r. Hornell's
remarks as to the duration i
31st March the Govern
of future reports the j
3oth June.
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