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INTRODUCTION.

Fish, a food rich in proteins, forms a valuable addition to a diet the
aple of which is rice. Although sea fishing goes on all along the coast-line,
Eecp-sea fishing has not so far been developed in this country. Inland
resources are over-fished, especially near urban areas. Scientific exploitation
of sea and freshwater fisheries, intensive in the former and controlled in the
latter, can very quickly and appreciably increase the total fish catch.

The future of the fishing industry is intimately connected with the
question of marketing of the fish caught. This publication which is
complementary to the ‘ Preliminary guide to Indian fish, fisheries, methods
of fishing and curing” (A.M.A. 25) presents, in a concise form,?the chief
commercial fishes of the country, where and how they are caught, their
utilisation and the agencies engaged in catching and marketing the fish.

A short chapter in the Report has been devoted to the nature of fish-
eries rescarch now being undertaken in the country with suggestions
regarding how these activities should be co-ordinated and extended to make
the fishing industry play a really significant role in solving the food problem
of India.

Thanks and acknowledgments are due to a large number of fishermen,
fish curers, merchants, fishery officials and others for their kind and friendly
co-operation with the marketing staff and for having supplied useful data
and information for this Report.

Nore.—The Governmens of India should not be regarded as assuming responsibility for all or any of
tho materials or recommendations contained in this Report.

THE REPORT IS SHORT AND THE WHOLE OF IT WILL BEAR READING,
BUT THOSE WHO WISH TO GET A QUICKER GRASP OF TEE ESSENTIAL
POINTS MIGHT FIRST READ THE SUMMARY OF CHAPTERS AND THE MAIN
CONCLUSIONS AND RECOMMENDATIONS AT THE END OF THE REPORT.

CENTRAL AGRICULTURAL MARKRETING DEPARTMENT,.
GOVERNMENT OF INDIA.

Ajmer :
December, 1943.
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CHAPTER 1.—TYPES OF FISHES,

A.—General,

At present the maritime and riverine fisheries of India ocoupy but & minor place in the economio
organization of the country. The Royal Commission on Agriculture in.India noted tho failure to
develop the fisheries of the country as a source of food and pointed out that fish forms a specially
valuable addition to a diet the staple of which is rice. The seas, estuaries and bqu-wn.tm:s are full
of a large variety of edible fish. Fishery exports in India agree that tanks, ponds and rivers are
capable of maintaining large populations of edible fish and that it is merely a question of develop-:
ment and adequate scientific control in order that pisciculture may become an important source of
food. Evidence is not wanting that a substantial percentage of the catohes landed at present is:
allowed to go waste. Scattered fishing centres, primitive methods of capture, presorvation t.nd
transport, and the inadequacy of marketing facilities are responsible for this state of aifm{s. Fish
should be consumed in as fresh a condition as possible, or should be preserved in such a manner-
that its palatability and nutritive value are not seriously impaired. 1n India, the occupation of
fishing and of dealing in fish is looked upon as & mean one, to be carried on exclusively by the
lower classes. There are very few instances of men with education and capital entering the fishing
industry. The result is that the fishing industry in India is essentially a cottage industry financod
by a large number of petty owners and traders and worked mostly by the illiterate (but not.
unintelligent) section of the population. *Fisheries” has been a provincial subject since the
Reform days and, so far, local Governments in India have insisted upon tho Fisheries Departments
paying their own way. The Royal Commission on Agriculturo doprecated this attitude and
recommended that a longer view should be taken of the pussibilities of developing the fish resourcos
of the country as a whole.*

In a country of the size of India with its extensive sea-board, perennial rivers and irrigation
canals, and innumerable rain-fod tanks and jhils, the physical and biologioal conditions under
which iisherics exist are very varied.

B.—Nomenclature.

Most fishes are known by different local names (Indian languages) in different parts of this
country. In the markets, or in the fisherman’s dialect, ono name is generally applied to several
specios of the same genera. The specific members are not given distinct names, unless the
charactoeristics are strikingly different. Thus there are long lists of Sindhi, Gujarati, Marathi,
Canarcse, Tamil, Telegu, Ooriah and Bengali namos for marine fishes, and names in all important
Indian languages for freshwater varicties. Fishes of different types and even of separate genera
sometimes have the same vernacular name in two different areas. For instance, in Karachi the
name Rawas is applied to jew-fishes while along the Bombay Coast it denotes the “Indian Salmon’’.
Rohu is the common vernacular name for the carp Labeo rohita in upper India, but in H. E. H. the
Nizam’s Dominions the name is applied to the species Labeo calbasu. Two distinet vernaoular
names are sometimes given to the same fish in different stages of its growth. In Bengal, the name
Silun is applied to the immature silond cat fish and Dain to the fully grown specimen.

Certain ompirical names have become associated with the popular and more common varieties
of fish. Some of these, eg., the mackerel, the anchovy, etc., have been used to designate Indian
species whioh are closely relatod to varieties found in the Atlantic and having such names,
Unfortunately, even these popular English names do not always connote the same species every-
where. For instance, the nume Seer - widely applied to fishes of the COybium group, is used to
denote the Polynemus spp. in Karachi.

It is obvious from the above that the vernacular names or the popular English equivalents
thereof cannot be wholly used in this report without the risk of confusion. Also, complete particulars
regarding certain varieties found in many provimces and States are not available. The first
comprehensive and systematio classification of fishes on an all-India scale was made by Franois.
Duy' in his “Fishes of India” (1876-1889) and in his two volumes on “Fishes”, in the Fauna of British
India series, and although much useful work has been done by the Fisheries Department in Maidras
and Zoological Survey of India, to define the characteristics of certain local types, and re.name
certain species, even today, Day’s names are common and are widely accepted.t In this report,
therefore, the descriptions and the nomenclature adopted by Day have been adhered to. Appendix
I gives these names and the vernacular equivalents in the more important Indian languages for
the commercially important fishes of India.

*Report of the Royal Commission on Agriculture in India, 1928, page 495,
11t is understood that these volumes are under revision.



2

0.—The commercial fisheries of India.

Fish are caught from every piece of wator in this country. The chief sources of supply are the
eog.atal margins of the sea, river, estuaries and back-waters for marine and estuarine fish, and rivers,
irrigation and other canals, lakes, tanks, inundated tracts, jhils, etc., for freshwater fish.

India has a coast-line of 3,220 miles exclusive of sinuositics and indentations and the total
area of the sea which lies between the coast and 100-fathoms line is approximately 115,000 square
miles. Ouly a emall portion of this area is worked ; there is practically no deep sea fishing, the
boats are generally of the catamaran* or canoe type and night fishing is not general.

The Indian rivers form extensive estuaries before they join the sea. Near the river mouth the
water is brackish owing to tidal influence and several valuable species of fish and crustaceans
acclimatised to changes in salinity are caught in the estuarine regiuns. Estuarine lagoon:—generally
known as back-waters which extend southwards from the mouths of all important rivers and
stroams and generally bounded on the seaward side by & narrow belt of samdy land—also yiold
several varieties of food fish. Sevoral species of cdible fish are also caught from fresh water sources
all over the country. The estuarine and riverine fisheries arc important as they already supply
considerable quantitios of fish and are free from many of the difficulties attending deep cea fishing.
The supply could be increased by undertaking development mcasures in accordance with up-to-date
methods of fish farming. but the subject is complicated owing to the habits of the fish, the customa
of the country and in regard to latter, also by the nature of the rivers and the irrigational use made
of them. Inland waters such as reservoirs, tanks, ponds, ete., belong to a different and simple
class of fishery. But unlike in other countries, only a few of these confined waters are devoted
wholly or in part to deliberate food production (pisciculture) in India.

Although the number of species of fish (sensu stricto) present in Indian waters is quite large,
only certain types arc caught in appreciable quantities. These species have been classified into 18
groups and are described in the “Preliminary guide to Indian fish, fisheries, Methods of fishing and
Curing”, Marketing Serics No. 24, which may be referred to for details. In the table below the
localities where these are chiefly caught are given ;

The chief commercial fishes of India and the localities where they are chiefly caught.

Looulities where chicfly

Name of the fish. oaught.

Remarks.

1. Elasmcbranchs group—
(a) Sharks—

(¢) Corcharias gangetious
(#%) Galeooerdo raynori

(+4%) Zygaena bloohii
(b) Saw fish—
Pristis ouspidatus

(o) Skate—
Rhynohobatus djeddensis

d) Rays—
¢ {l‘rygon sephen . ,
11. Eels group—

(a) Marine—
Muraenesox talabonoides

» (t) Freshwater—
Anguilla bengalonsis

Coastal waters, chizfly in the Bay
of Bengal and in large tidal
rivers.

More ocommon in the Arabian
Sea, off Malabar and Travan-
oore.

. | Cowumonest shark on the West

COoast. Young ones are also

seen in large numbers,

In the seas and even high up
in the larger tidal rivers.

Caught in the Bay of Bengal Coast
in larger quantities.

Common all along the Weat Coast

during the South-West mon-
soon.

Bombay Coast.

In runni waters. Somotimes

in paddy iie!ds also.

69 species of oartilaginous fishes
are known to exist in Indian
seas (Day).

Liver oil is very rioh in Vitamin
A.

Not highly esteemed as food.

LiAvor oil is very rioh in Vitamin

Not highly esteemed as food.

Ditto.

80 species of eels are known to
exist in Indian waters of which
20 nre marine eels {Day).

*See page 7.
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Name of the fish.

Looalities where chiefly
caught.

Remarks.

I11. Cat fishes group—
(a) Marine—
(s) Arius dussumieri . .

(#8) Arius sona . .

() Freshwater—
(s) Wallago attu . .

(#s) Bagarius yarrellii .
(#4s) Clarias magur . .

(¢v) Pangasius buchanani .

(v) Silundia gangetica. .

(vi) Maorones seenghala .

(vis) Eutropiichthys vacha .

IV, 8iver-bar fish group—
Chirocentrus dorab .
V. The Herrings and the Ancho-
vies group—
() Clupea longiceps .
(#3) Clupea fimbriata .

(438) Clupea ilisha . .

($v) Engraulis purava . .
(v) Engraulis telara . .
V1. Bombay Duck group—
Harpodon nehereus . .
VII. Feather-backs grou;
Notopterus Spp. P_.

VIII. The Mackere's and
Perches group—
(¢) Scomber microlepidotus .

the

(#t) Cybium guttatum .

(##%) Cybium commersonii .

Common on the West Coast
appearing off Bombay duing
November to March and Madras
during April to October.

Bombay Coast . . .

Adults only in the large northern
Indian rivers, small spesimouns
are seen in all fresh waters.

Only in northern Indian rivers.
In rivers, jhils and tanks.

Only in the large northern Indian
rivers.

Only in the large northern Indian
rivers,

Distributed in  fresh  waters
throughout India : large ones
in river systems.

Ouly in tho larger northorn Indian
rivers.

Off Bombay coast, in the southern
scotion of the Madras East
Coast and in the S8underbans.

South-west coast.

All along the coast. In large
quantities in the Bay of Bengal
at.

Estuarine regions of the Indus,
Sabarmati, Cauveri, Kistna,
Godavari, Mahanadi and the
Ganges at the time of the looal
floods.

}All along the coasts in varying

quantities.

Abundant of Bombay coast and
in the estuaries of Bengal,

In the fresh and brackish waters
of India.

South-west coast of India.

All along the ooast: abundant
near the estusries of larger
rivers.

28 species of marine Cat fishes
are known to exist in the Indian
seas (Day).

Over 80 species of Cat fishes are
known to oxist in the fresh
waters of India (Day).

45 speoies of anchovies are known
in Indian waters.

Two species are known of whioh
Notopterus chilala is the larger,

Altogether abont 210 species
comprising 60 mackerels and 1.0
perches are known to exist in
the Indian seas (Dny).




Localities where chiefly

Name of the fish. caught. Remarks.
VIII. The Mackerels and the
Perches group—contd.
($v) Lates calcarifer . All along the coast: abundant
near the cstuaries of larger
rivers.

(v) Trichiurus haumela

(vé) Caranx crumenophthal-
mus,

(vit) Etroplus suratensis .

1X. Bilver bellies group—
Equula and Gazza Spp.

X. Pomfrets group—
Stromateus Spp. .

X1, Flat fishes group—
Plagusia, eto., Spp. .

XII. Mullets group—
(a) Marine—
($) Mugil speigleri .

(#%) Mugil ocur . .
(b) Freshwater—
($) Mugil corsula .
X111, ¢ Indian sa'mon *° group—
(#) Polynemus totradactylus
(¢¢) Polynemus paradisieus .

X1V, Jew fishes group—
Soiaena Spp. . .

XV. « Live ” fishes group—
(¢) Ophiocephalus Spp.

.

(+%) Anabas scandens .

XVI. Carps grouwp—
(¢) Labeo Spp. . .

(#¢) Catla buchanani .

(#%4) Cirrhina mrigala .

(sv) Barbus tor . L .

Abundant on the Madras coasts. -

South-west coast of India.

Brackish waters . . . .
South-west coast of India . .

Off 8ind coast, the gulf of Cambay

and in certain areas of tho
Coromandel coust. Caught in
small quantities all along the
coast.

Large spccimens off Sind and

small ones along the Madras west
ooast.

{ In the larger river ostuarics

J

In the larger rivers . .

Chiefly near the mouths of rivers.

Only in the estuaries of Bengal.

RBombay, Travancore and mnorth-
ern scotion of the Madras east
ooast.

In all tanks, pools, jhils: mostly
in stagnant water.

Estuaries and fresh wators of
India.

In streams. rivers and tanks all
over India.

Larger specimens are invari-
nblliy found only in northern
India. }

Can be acolimatised to fresh-
water.

12 species of the genus Fquula

and 3 of Gaz:a are known
(Day).
Several species of Soles and

Tongue fishes are known to exist
in Indian scas.

25 species of mullets are known
in the Indian scas. Many of
these ascend rivers and can be
acclimatised to rosidence in fresh-
water.,

4 speoios of mullets are known to
teside  in the freshwates of
India.

Several species are known some
of whioch come in shoals.

Several species are known which
differ only in their colouration,

8o called because they are able to
live out of water due to the
presence of accessory breathing
organs.

Several species of carps are found
in the different parts of India.




[Faring Page 4

=

Q
5. f
Z &«
: 5l

&

% gl 8
= =] a
o gl
:-:8.:
= = &
Hog

=

Tir Inuiax MAOREREL.

Scomber microlepidotus.

(Length up to 12 inches.)
“ Fishes of India* Day.



Facing Page 5]

T'ne SiLvER BrELLY
Fguula splendens
(Length up to 6 inches)
¢ Fishes of Tndia ** Day.

Tur Cavra
Catla buchanani
c———————

(Length up to 4 feet.)

“Pighes of India™ Day.



s

A Il fish, the crustaceans, viz., prawns, crabs and lobsters and certain llolluaca. eg.,
clams n:::’g:)"?w“ are edible. The commercially important varicties of shell fish used for food have
also been described in the “Preliminary guide” referred to above. The areas where theee are chiefly
oaught may be seen in the following table :—

The chief commercial shell fish (edible) of Indsa.

Name of the shell fish. Localities where chiefly caught. Remarks.

Crustaceans group.
1. Prawns—

(a) Marine— Of Karachi, West Coast of | Several xpecios are Bnown to exist

(¢) Penaeus Spp. . ' Madras province. in the bnck-| in Indian waters.
(¢i) Leander styliferus . waters o Coohin and Travan-
(s3§) Metapaneans mono- core, in the Chilka lake and in
ceros . . the estuarine regions of Bengal.

(b) Freshwater— . .
Palaemon Spp. . . | In the large rivers: Collair Lake
in Madras Provinoe.

2. Lobsters— .
Panulirus Spp. . . . | Chiefly in Sind and Bengal
3. Crabs—
(a) Marine— . . .
(¢) Soylla serrata . .| {All along the coast in varying | Soveral species are known to exist
(#3) Neptunus pelagicus .| § quantities. in Indiun waters.

(b) Freshwater—
Paratelphusa spinigera . | In rivers, lakes and canals,

4, Clams—
In the creeks and estuaries of
Tapes . . . Sind and Bombay. Small quan-
Moeretrix . . tities are caught all along the
coast.
5. Oysters—

Ostrea Spp. . . Karachi harbour, Ennore, Pulicat | Oyster beds are not properly
and Sonapur. worked. There is overfishing
and the beds are often ruined
through industrial and sewage
pollution.

In addition to the above-mentioned shell-fishes which are fished and consumed in large quanti.
ties, there are several other species occurring along the coasts, which are of Jocal interest and which
are fished for local markets. They aro Sea-mussels, Cockles, Razor-shell, Whelks, Cuttlo-fish and
Squids. Sea-mussels are rare, but their flesh is highly esteemed. They are often found in oystor
clumps. Whelks are not used as food on a large scale ; none of them are eaten on the Sind coast.
In the sandy beds of the Bombay coast, whelks are fished along with clams. Squids and cuttle-fish
are of some economic importance on the West Coast. Large quantities of these molluscs are sun-
dried and there uaed to be a small export trade in dried squids with China. They are caught along
with other edible fish by the fishermen. Cuttle-fish is also valuable for its shell which is used in
medicine-as well as for polishing wood. Cuttle-fish shells are often found washed ashore, Its
flesh is extensively used as a bait by line fishermen.

The pearl oysters and chanks are fished for the commercially valuable pearls and the chank
shells respectively. These fisheries are briefly described below.

(@) Pear! fisheries—There are two types 6f oysters which are sought after : the window-
pane oyster (Placuna placenta) whose shell is usod for decorative purposes and the true pearl oyster
( Pinctada vulgaris).

Window-pane oysters are found in our creeks and back waters from Sind to the Madras Prosi-
dency, but occur also in the open ses off the Coromandel Coast and in the Gulf of Manaar.
Fisheries for these shells have existed for many years in the Runn of Cutch and on the Bombay
Coast and the chject of these fisherics has been to collect the small seed pearls, which, though lack-
ing in lustre and shape, are used widely in indigenous meulicine. . :



The true pearl oysters are found in the Gulfs of Cutch and Manaar but the latter fishery is of
greater importance. Tho Cutch fishory is worked only as a cottage industry. The fisheries in the
Gulf of Manaar are erratic in occurrence but have heen worked in the past once in fifteen years.
Poarling s & crown monopoly and the fishing is conducted under the supervision of the Madras
Fishories Department, with the help of divers who voluntcer for the wurk. Facilities such as
towago to and from the fishing grounds, buuying of beds, provision of camping (uarters, ete., are
provided for the divers by the Government free of cost. The oysters are found in about 10—11
fathoms of water and the only diving apparatus used by the indian and Ceylonese divers is a large
stone to holp them to descond quickly. They remain submerged for about one minute at a time.
The oysters collected are assombled and counted and one-third of the total catchis given to the
divers as wages.

Unlike the Japanese oysters which are found in shallow waters in sheltered bays, the Indian
varioty thrives in the deep sea and has so far failed to acclimatise itself to a shallow water existence.
Rosoarch is in progreas at the Fisherics Biological Station, Krusadai 1sland, Madras, on the posaibili-
tios of rearing pearl oysters in captivity and in making cultured pearls.

(b) The chank fisheries (Xancus) of Madras aro worked off the six southern maritinre districts,
viz.,, Tinnevelly, Ramnad, Tanjore, South Arcot, Chingelput and Nellore, on the East coast. The
important ones are thoso off Tinncvelly and Ramnad which each yickl, on an average, 4} lakhs of
shells por yoar. Exocepting the bod off Ramnad district which is owned by tho Rajah of Ramnad
and for whose monopoly rights he pays a peshkash* to the Government, the other beds are owned by
the State as crown monopolics.  The fishing which commences by the end of October is conducted
in a manner similar to pearl fishing. Wormed shells and shells which are less than 2}” in diameter
aro excluded while counting. 'T'he divers are compensatod for by being paid at the rate of one annat
per shell on one-third of the mature sholls fished. 'The sholls arc sold by auction or by inviting
tenders. The price ranges from Rs. 200 to Rs. 240 per 1,000 shells delivered ex-godown.

There aro two small bods in Okhamandal and Travancore as woll. The Gackwar of Baroda
exorcises sovereign rights over the former fishery, while the Travancore Government secures revenue
from chanks by imposing an export duty on shells.

Chank sholl is put to sovoral uses in India. Small shells are used as fecding cups for infants and
for tying round the neck of cattle to ward off ‘‘evil eye”. Bigger shells are used for blowing and for
offering puja in temples. Tho largest number of mature shells are used, however, for making chank
bangles, rings, ornaments, buttons, etc. The work is carried on in the Dacca and the Murshidabad
distriots in the Bengal Province, as a cottage industry. A good quality lime is produeed from
oalcinod chank shells which is used for building purpos.s as also in medicine. The chank meat is
ediblo as a dried product, as a fry and as an ingredient of curry. It is also used in the manufacture.
of soented sticks to control the burning.

CHAPTER II.—FISHING GEAR AND METHODS OF FISHING.

A.—Pishing gear and the fishing industry.

To suit local requirements several distinct types of fishing vessels and implements have beem
.evolved in this country. The factors which have influenced their design are the physical
characteristics of the coast-line or the nature of the (inland) water, the types of fish available and
the habits of such fish, the proximity of any harbour of refuge to which the fishing boat may
run for shelter in a storm and lastly the nature of the demand for fish.

Sea fishing is carried on mainly in small orafts having a displacement of under five tons, in:
coastal waters from 5 to 7 miles from the shore and within & depth of 10 fathoms. With the
exception of a few off-shore fishing boats operating from ccrtain localitios, very fow fishermen make
voyages which would entail staying out in tho open sea longer than 12 hours at a time.

The physical characteristics of the weat and east coast of India are very much dissimilar. On
the whole of the west ooast the typical oraft used is the dug-out canoe. In the fine weather which
prevails for 8 months from October to May, boats may go out regularly in the sea in the morning
with a strong land breeze and return in the afternoon with sea breeze. The coast is not broken by
surf and small crafts can be easily launched or beached. The majority of the better fish come near
the shore in large shoals, especially in the North and South Canaras and in the Malabar- district.
That is why the dug-out canoe has been found quite adequate and has not been improved upon.
During the south-west monsoon, however, the sea becomes very rough and all maritime activities
inoluding fishing have to be suspended.

On the east coast the harbours are chiefly those formed by the estuaries of the larger rivers, a
laxge proportion of which become useless during the fine-weather fishing season (here the south-west
monsoon period) owing to the closure of the bars. The surf breaks heavily upon this coast through-
out the year. On this ooast, the fishing raft known as the catamaran} is used. In the effective

*See plossary.

{The amount paid per shell varies from time to time. In 1940 season it was one anna per shell,

$Dorived from kultu maram ; in Tamil, kalw means lashing and maram, timber. Thisisa keel-leas
raft soe next page).
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simplicity of its design, in the safoty with which it oan be launched and brought ashore through thé
wildest surf, in the ease with whioh its parts may be taken apart and oarried up the beach and
afterwards re.assembled, the catamaran is perhaps the safest oraft for use on this surf-beaton coast.
A sandy beach is all that is wanted for launching or beaching this craft. To withstand the severs
knocking from the surf, the boats used in conjunction with certain types of nct near the coast are
built of planks which are sewn together with rattan or coir. Ribs and frames are absent and even
nails are not used in their construction.

The fishing crafts used in inland waters can be broadly divided into (a) rafts and dug-ous
canoes, and (b) plank-built boats. Rafts are found in marshy areas where trees are scarce. For
fishing in tanks and lakes, coracles are employed. Dug-outs which ply in the rivers are simple and
cheap contrivances, but plank-built boats of various types have to be used when, in the larger rivers,
strong currents and tides have to be contended with.

As regards nets and other fishing implements, these are such as would help the capture of
perticular fishes. Large prodacious varieties like sharks, perohes, otc., aro generally caught at a
distance of 5 miles from the shore on long lines or with large meshed drift nets. Partially shoaling
fishes which do not come near the shore are caught in bag nets or drift nets. When the shoal tends
to approach the shore, e.g., Bombay Duck, prawns, etc., stake nets operated by the tides are used.
Sardine and mackerel come very close to the sandy shore in the Canara distriots of the west coast
and highly efficient in-shore drag nets have been designed to capture these. Soles and deep water
oat-fishes are caught with trawl-type nets which scour along the bottom.

Stake and dip nets are most widely used in shallow backwaters and tidal estuaries, while casb
nets are universally employed along the coasta for the capture of small varieties.

For fishing in rivers, tanks and jhils, spears, traps, baited springs, harpoons, nets, eto., are often
used. In estuarine fisheries, besides stake nets, seines and dip nets are also common, while drift nets
are used in the deep estuarine channels leading direct to the sea. In the lower roaches of the larger
rivers where the waters are swift and deep, purse nets, dip nets. drag nets, drift and gilling nets are
generally employed. In the upper reaches of the main rivers and in the tributaries which generally
go dry during part of the year, fishing is done by traps, weirs and small neta. In jhils, kols and
tanks, fish are cuught with drag nets, cast nets, and with traps of many patterns and types.

B.—Fishing vessels.
(1).DESORIPTION OF THE TYPES OF FISHING VRSSALS.

(@) Sea craft—(3) West coast—Dug-oul canves.—The canoe (see upper plate facing page 10) is
made by scooping out material from a large trunk of aini* or cheens* wood. The keel portion is left
thicker than the sides. They are of two sizes and are employed for different purposes. The larger
ones which run to 32 to 35 feet in length by three feet wide and 2§ feet deep, and of throe to five
tons burden, are usually used in pairs, chiefly for working bag nets. The smaller ones averaging
two tons in burden (24 feet X 3 feet x 1§ feot) are used by drift or cast net fishermen. The
larger boats usually carry a crew of seven, the smaller three or four. The bigger canoes have a
bamboo mast 16 feet high and a simple sail while the smaller ones generally have two masts and a
large canvas sail.

Although shark fishermen proceed farther into the sea than any other coastal flshermen, they
prefer the smaller flat-bottomed canoe on account of the ease with which a large shark can be loaded
into it. The average life of a dug-out canoe is not less than fifty years.

Boats.—The largest of the fishing boats, called Machwas (sco lower plate facing pago 8), are
used by Ratnagiri fishermen for deep-sea fishing. They are between five and ten tons displacement,
measuring about 30 feet x 9 feet 6 inches X 3 feet 8 inches and are of good sea-going ecapaocity
and sailing power. They are generally built of teak frame and planking with subsidiary upper
strakes of mango wood. They carry a single mast, and a great press of sail. Thoy are low free-
board boats, low in the waist, but without deck or separate accommodation for nets. They are
mostly used for deep-sea fishing with big-moshed drift nets, Smaller boats used by drift nes
fishermen are constructed on the same modecl.

To shoot the long-haul shores seine—the Rampani net used in the Konkan and Canara distriots—
a special type of boat is needed. Tt is called akada hodi (see upper plate facing page 9) in the
Konkan and Padave in Malabar. In size, theso boats range between 18 and 20 feet in length,
The basal part of the hull may consist eitiier of 8 dug-out region with low vertical sides about 3
inches high or of three planks—a bottom plank and two narrow vertical side planks rabbettedt to the
sides of basal one. .

Tne boats described above as well as the canoes operating in tho southern districts of the
Bombay Province have out-rigger equipments. The out-rigger is formed by two ourved bamboo
pol.s (bowkar) and a float (wldi). The poles are laid across the waist of the hoat and extend five
to six fect on one side of the boat. They are so tied that the distance between the poles decreases
towands the d'atal ends. To these is directly attached the light wooden float, made generally of the
timber called muruka in Malayalam (Erythring indica).

(%) Eost coast—Catamirans.—The characteristic sea fishing oraft of the east coast is the
Catamaran. It i a keel-less raft formed by lashing .togother three to five picces, occasionally seven

*These are Malayalam names, . 1See glossary.
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picoes, of light rongh-hewn wood. The logs (see upper plate facing this page) are from 12 to
15 fect in length, cut square on one edge and carved into a rough cone at the other. The conical
end rises slightly above the general level of the raft, and forms the stem of the catamaran.
Ali the logs are not of the same length. The end ones are shorter and when the catamaran is tied
up, the oonical cnds together resemble a horn. These primitive crafts use a bamboo mast and a
simple canvas sail.

Bonts.—The only boate in use are the non-rigid masula boats (seo lower plate facing page 9)
which are constructed with planks without frames or ribs so as to withstand the severe knocking
from the surf. Some of them are quite large, ranging from 28 to 35 feet in length, 5 to 8 feet in
broadth and 3} feet in depth, and accommodate a crew of nearly 20. The usual size, however, is 15
feet by 3 foet, intended for crow of about 2. In Baruva in Vizagapatam distriot, catamarans
are provided with a plank on each side to a height of about 9 inches, and serve as boats.

Boat eatamaran.—The *“boat catamaran’’ is a large catamaran composed of three logs semi-
permanently sccured together by cross-pieces at either end in such a way that the side logs rise higher
than the upper surface of the central one. Thus a longitudinal hollow is formed similar to the
cavity in tho boats. ‘This craft is seen only between Punnaikayal and the Cape Comorin.

(b)Y River eraft —(i) Rafts and dug-outs.—There is wide diversity in the materials utilised
in the construction of rafts and dug-outs. Inflated skins, plantain stems and bundles of shola
aticks tied together and forming crazy platforms, and inverted earthenware pots laced together
in a bamboo frame-work, are the types commonly met with. Craft of inflated skins arc generally
found in the upper reaches of the larger rivers. The sking used are generally of buffalo turned
inside out. Rafts of plantain stems or shola bundles are generally found in the marshy districts
of the low lands or for fishing in tanks, jhils and other quiet waters, e.g., in Bengal and the Tanjore
District in South Tndia. The *“ chatty * or earthen pot raft is seen in Patna, Gaya, and Hazaribagh.
Tt is construotod usually of 9 earthen pots arranged in rows of three. Connecting bamboos lashed
on either aide of the mouths of these pots support a light platform of bamboo, the mouth of each
pot being closed with a cover of sal leaves. An identical chatty raft is in use in South India in the
d stricts of "Irichinopoly and Tanjore. Single pots are also used, the person sitting astride in the
pot.  The Sind fisherman uses a narrow mouthed earthen pot more or less as a float in hilsa fishing.
Here the mouth of the pot is kept tightly oclosod by the abdomen of the fisherman who leans on it.
The crenlar and bigger eoracle is much in use in South India in the Cauvery and the Tungabhadra.
The usual type is a shallow cylindrical frame of wicker work about five foet in diameter, over one
mouth and the sides of which a cow hide is stretoched and firmly tied. Very similar to the coracle
is tho tigani or gamle used in Eastorn Bongal. Dug-out canoes called donga in Bengal and ekhta in
Bihar aro also very common on the shallow tributaries of the Ganges and other rivers. These are
madoe from the lowor onds of the stem of the palmyra palm.

(#) Plank-buslt bonts.—There are various types of these boats. Certain types exclusively used
for fishing aro described below.

Small riverine crafts are called dinghis. Those used for fishing are known widely as jalia dinghs
to distinguish them from small boats used for transporting goods or passengers. The commonest
jalia dinghi is the one employed in the Rilsa fishery ir. sonjunction with the clap net called sangla.

t is from 15 to 25 feet in length and from 8 to 4 feet in width. The jalic dinghi used with the
triangular dip net called bhesal jal is also very similar,

When rapid transport is needed, e.g., to take the produce of the large fisheries of the Sundarbans
to the oontres of demand, a narrow boat propelled by numerous rowers is used. The fish carrying
chhip is a typioal example (soo upper plato facing page 11).

(38) Large fishing bouts.—Of these, the chhandi is a good example. It is used in drift-net fishing
in the lowoer aad wider reaches of the deltaic rivers. It seldom oarries a sail, being propelled
by two or more rowers in the bows. The largest size is 60 feet in length and 10 feet in width.
Medium sized boats are more common and these have the following dimensions length 34 to 36
feet, beam 5 to 6} feet and depth about 2 feet. The cAhandi is partially decked, a few feet at each
end being closed in with planking. The rest of the boat is covered with a temporary decking of split
bamboos readily removable. Another type of large fishing boat is the bdachari used for fishing with a
big cast net of the same name. Tt is longer but narrower than the chhandi boat. Another
interesting boat is the meohho bichars used for the transport of « live’’ fish from the bsl districts of
Eastern n%cuga.l to Calcutta. These boats are from 30 to 50 feet in length and the greater pert of
the hald is partitioned off to form a live well in which fish are transported in water.

(2) NUMBER AND DISTRIBUTION OF FISHING VESSELS.

Acourate information regarding the number of fishing vessels or of their distribution in the
maritime provinves is not available. In the following table an attempt has been made to
approximately estimate the number of various crafts used in sea fishing only. The boats used
for marine fishing in Orissa and for estuarine and sea fishing in Bengal, as well as all boats employed
for fishing in rivers, tanks and other inland waters have been left out from these estimates.
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Table showing the approzimate number of vessels used for sea fishing in India,

Masula. Dug-out canoes.
Plank-built A Boats
Beotion of the coast. boats. (without Large. Small Catamaraos.
frames or * *
ribs). .
West coast, .
Snd . . . . 100 . - 270 .
Gujarat . . . 500 . :,1.076 » ..
Bombay oity . . 125 . . 200, n
Konkan . e e 2,460 . . . 6930 .
Kanara . . . . IR 400 400* | . .. 2,620 ..
South Kanara P AN . 225* 1,090 .8,350 .
Malabar . . " . . . .. .. 2.760 3,4 .o
Cochin . . . . . . . .. 1,360 1,720 .o
Travancore . . . . . e 3,060 5,040 1,000
Bast coast.
Tinnevelly . . . . . . 90 . . 8R0t
Ramnad . . . . . .. 180 . 50 120
Tanjore . . .. . . . 800 . . 2,682
Chingleput . . . . . . 360 .. . 4,360
Nellore . . . . . . .o 300 . .. 1,000
Guntur . . . . . . . 110 . 8 16
Kistna . . . . . . .. 790 .. 485 718
West Godavari . . . . .. 760 .. 235 116
East Godavarif . . . . . 140 . 0 1,105
Vizagapatam . . . . . .. 1,860 .. 50 11,2008
Total . B85 6,108 9,160 27,427 23,860

* 'adavu boats used for operating the Rampeni net.
1 Boat-catamarans.

1 Palmyra dug-outs in use.

§ Includes built-up canocs on a catamaran base.

0.—Pishing implements.
Implements used for oatching fish are very numerous, but all of them are variations of a fow
broad types. The chief fishing implements used can be olassified as under :—

(a) Fixod or stationary nets (see plates facing pages 12 and 13).

{b) Bag nets and purse nets (sce plate facing pagoe 16).

(c) Seine nets (see plate facing page 14).

(d) Drift and gilling nets (see lower plate facing page 11).

(e) In-shore drag nets.

(/) Cast nets (sec plate facing page 15).

(g) Scoop nets.

(k) ¢ Pouch” traps.

(¢) Trawl-type nets.

(§) Long lines.

(k) Miscellaneous appliances, ¢.g., fish spears, harpoons, fish scroens, traps, baited springs, eto.

Large sized fishing implements are employed chiefly in sea fishing. In the back-waters, estuaries
and in inl{md waters, however, traps, tidal operated soreen barriers, cast néts and large dip nets are
wsed. Drift nets are used only in the larger back-waters in the vicinity of sedward channels.

The coast of India may be divided into ten natural arees, and the tiver systems into two from
the stand point of fisheries (ses frontispiece). These are given below :— =
Marine fisheries— R

(¥) Sind area.—The Cape Monze to the mouth of 8ir viver. -

(#5) Gujarat area.—Thé Gulf-of Cambay {including 4he south ‘eoass of K
cont of Cnuent v T e i Cambey. (insluding the soutlt soash of Kathiamar) snd down the
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{ii5) Konkan area.—From Kalai on the southern frontler of Daman to the mouth of Terekho}
oreek (i.e., up to the northern boundary of Goa).

(iv) North-Canara area.—From Majali on the southern boundary of Goa to Bhatkal near the
southernmost coastal limit of the Bombay Province.

(v) South-Canara area.—From the southern boundary of the Bombay Province down to the
mouth of Balipatam river, near Cannanore.

(vi) (a) Malabar Coast area.—From Cannanore in the north to Cape Comorin, the southernmost
point of India. .

(b) Mulabar and south Cunara aress.—Back-water fisheries.

(vis) The Quif of Mannar arca-—From Cape Comorin to Point Calimere consisting of the Gulf of
Mannar and thoe Palk Strait Bay.

(viii) (a) The Coromandel Const area.—From Point Calimere along the East Madras Coast to the
Pulicat Lake (a point about 30 miles to the north of Madras).

(b) The Coromandel Coast ares.-—Back-wator fisheries.

(tx) The Telegu area.-~From Pulicat Lake northwards to Puri in Orissa, including the Chilka
Lake.

(x) The Deltnic aren.—Tho cstuarics of the Mahanadi, the Ganges, and the Brahmaputra
stretching from Puri to Cox’s Bazar.
Riverine fisheries— :

(3) The Gangetic system of rivers.

(i) 'The Indus system of rivers. :

A classificd list of the fishing gear used in the areas together with the local names of the nets and
othor implements, dimensions, brief desoriptions of their modes of operation, etc., arc given in the
¢ Preliminary Guido to Indian fish, fishories, methods of fishing and curing ’* on pages 86-153. A
summary showing the fishing implements used in the various areas along with thoeir names in the local
Indian language will bo found in Appendix II.

D.—Note on the manufacture of nets and other fishing tackle.

Light nets are made of ordinary cotton thread available in the bazar. These are spun into
thicker threads of 3, 4, 5 and 6 strands by means of the chadu or takli, the common spinning instru-
ment. The stronger but coarser nets are gonerally prepared with sann hemp fibre (Crotolaria juncea).
Nets are mostly made in the fishing villages, generally by the fisherwomen.

Tho nets arc frequently * barked '’. The usual tanning materials employed are kalisam or odyan
maram (Odina wodier), Panachiba (fruit of Diospyros embryopleris), or the bark of karel wood which
is imported from Zanzibar. The bark (or the dried fruit) is finely ground and the tannin extracted
by boiling it with water. When the resultant decoction is cool, the net is soaked in it for some time ;
after it has been dried on a soaffold, it is run through the decoction a second time. In Bengal
oonl tar is used for preserving fishing nets. Damaged sections of nets are replaced when necessary by
new ones ; it often happens that a net ¢ ex’sts for an ¢ indefinite * period, although several of ite
original soctions may have perished and boen roplaced. -

Long lines used in sca fishing are always made of cotton. These are tanned periodically,
Indigenous hooks ave employed with these lines. The hand-lines used in angling arc made of sann
hemp, the black fibre from old leaf-stalks of the palmyra and kitul palm (Caryota wrens) trees and
the fibros of calatro phisgiganta. © In Bengal, waste silk is often used. Despite the care
takon by fishermen, the averago lifo of a light cotton net is rather limited being only one fishing
season of nine months.  Nats covered with blood, slimo and fish oil, whon stored wet, easily lose
strength due to bacterial action as woll as through heating on account of the oxidation of oils. The
lifo of theso nets could be considerably enhanced by sprinkling salt over them before they are piled, a3
is done in the U.8.A. Blue vitriol (Copper Sulphatc) alone or combined with soap and creosote is
also largely used in other countries, so that nets might retain their elasticity as well as lightness.
Recently Copper Oleate has becn recommended by the U.S. Bureau of Figheries as a highly efficient
not preservative.

E.—Fishing with power boats.
(1) FISHING WITH POWER BOATS IN OTHER OOUNTRIES.

The most important development in sea fishing during the last 75 years has been the application
of power to the fishing oraft. In Groat Britain, this has led to the development of the steam trawler
and steam drifter.  The stimulus towards this dovelopment was the increase in the demand for fresh
fish due to the advent of the railways, and the inadequate catches made by sailing crafts operating
close to the shore. Power boats have not, however, entirely displaced the small sailing craft in Great

* Marketing Series No. 24, Manager of Publications, Delhi, 1941.

+ A trawler operates by dragging a conical bag slong the floor of the ses, the mouth of whioh is kept
open either hy & beam across tho head (the beam trawl) or by pressura of water upon wooden * kites ** known
as trawlor boards (the otter trawl). The fish are driven inta tho narrow vnd, "The steam d -ifter uses v.ry
Jarge drift acte, ) '
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Britain even today. Wherever ooal is expensive, or the fishing grounds are close by, small sailing
crafts still hold the field.

Power may be used for other purposes besides propulsion. In otter trawls, for example, power
is needed for dragging the heavy net along the bottom of tho sea and for hauling the net.  In drift.
ing or in seine-net* fishing, power is required mainly for propulsion. .

"The typo of fishing gear employed depends upon the kind of fish sought. Trawling is tho chiof
method employed for bottom feeding * white fish » like cod, haddook, plaios, dab, eto. Theso
constitute nearly 3/5 of the fish landed in Groat Britain and hence the large number of trawlors in
use in the British waters. The Danes who fish not far from their coast prefor small crafts fitted with
motors for their seine-net fishing. In the inshore fisheries of Canada, motor boats using nots and
lines are employed. In Japan the fishing industry has mado rapid progress as a result of employing
larger fishing boats and fitting them with auxiliary motor engines. The number of motor driven boats
in that country increased from 5,000 in 1920 to 31,000 in 1931. In other countries also, progross hus
been achieved by constructing larger boats, fitting them with motor enginos, and by using bigger and
more efficient fishing implements.  Side by side, methods of preserving fish have also been improved
upon and perfected.

With tho introduction of power, thero has also been a growing tendenoy towards concontration of
the industry in a fow hands and at a fow places. Whilo this has cortain advantages, it results in tho
dwindling in importance of the smaller fishing oentres and also in a fall in tho number of fishormen
regularly employed. 5

(2) USE OF TRAWLERS IN INDIA.

Beforoe introducing costly deep-sea fishing mothods with improved types of gear, acourato date
regarding the nature of tho fishing grounds, their potontialitics and the suitability of tho gear von-
templated for general adoption, should first bo collected.  Whero fishing ig scasonal, tho applioability
of the gear in the diffcrent fishing grounds in the ditferent scasons has also to bo testod. Investiga-
tions of this nature involve a considerable oxpenditure of money and the fow experiments in deop-sow
fishing that have been made during the last thirty years have not led to any conclusive rosults,

The table below shows the experiments so far made in Indian and edjacent waters with steam
vossels :

Experiments for catching fish in Indian waters with steam vessels.

Mcthod of Privately or
Year. Voasscls. Aroa survoyoed. fishing officially Results and Remarks.
employed. ownod.

! Ceylon.
1902 . | Steam  Trawler | Ceylon and ad- | Otter trawl . | Privato and | Rosults not mado av.
““ Yiolet "', jacent  South official. ailablo to the publio.
Indian watcrs, A privato  trawling
company was
formed, but this hud
soon o bo wound
up owing to tho
hostility ~— of  tho
1006-07 . fisherfolk.
do . do. . do. . do. . | Somo good trawling
1013-14 . grounds in  dopth
from 15-40 fathoms
wero discovored ; the
grounds,  howover,
wero not extonsive,
1920-23 . [Steam Trawler do. . do. + | Ofliial . Trawling  was  ro.
“ Lilla ", commended officially
and & privato com-
pany was formed.
1924 on- | Steam Trawler do. . do, «| do. . . | Results not  made
wards. ¢ Nautilus’’, available to  the
Bengal. public.h This was a
research ship as well,
1008-11 . | Steam Trawler | Northern portion | Qtter trawl . | Private and | The mm‘inop survey
“Golden of the Bay of ofticial. has shown that tho
Crown *’, Bengal and Bay will yiold an
down to Ran- ample supply of
goon, fish and that tho
catches can be proa
fitably put on “tho
Caloutta  markdts.
Trawling is possible
in the Bay even
durine the mon:oon
months,

the t:u'lvte shoal of fish is gradually encircled with the net in the centre of which there is a bag like tlh;t. ot
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Meznad ot Privately or |
Year, Vesnels. Area surveyed. fishing officially t Results and Remarks,
employed. owned. 3
Bombay. !
1900 Steam  Trawler | Coastal  waters | Beam trawl Private . | Was a small boat.
* Premicr . oft Bomlay. ;
1021-22 . | Steam ‘Trawler | Bombay  and | Otter trawl Ofticial . | Fairly good catches.
“William | Sind waters, The experiment was
Carrick . done on commercial
bagis and caused a
net loss of R 318
lakhs. Proved finan-
cisly unsuccessful.
1928 « | Bteam  Trawler do. do. Private Results not known.
* Madras ",
Madras. g
1907-08 . | Steam Boat | Coastal waters | Beam traw! and | Official The boat was swall
“ Margarita ', off Malabar. an otter trawl and the gear of not
during tho last sufficient power. No
atages. conclusive results.
1027.31 , | Steam  Trawlor | Off tha wostern, | Otter trawl do. . Cost of operations
“lady  Gos-| southern and Rs. 563 lakhs.
chen '’ eastern aspects Mainly explorative
of the Cape surveys were made,
(Comorin.  Se- The trawlcr had to
lected sections remain idlo for most
of the east and of the time due
wust connts of either to trouble in
the Madras the engine or diffi-
Province. culties of getting a
. crow. Tt iy reported
that soms romark-
able fishery grournds
such asWadge Bank,
San Pedro Bank,
the grounds off
Point. Calimere etc.
had been discovered,

1t will be obsorved that all theso.experiments were attempts to introduve the
methods into the Indian seas.
* William Carriok
given up after a few proliminary trials.

"

British trawling

Of the above, only those with the *“ Golden Crown> and the
were started on commoroial lines, but for various reasons tho vontures were
The other experiments were mostly by way of preliminary

survoy or r-search. A number of commnittees have reported on these experiments and onc of the
most important conclusion of the Madras committee whioh reported in 1919 was that till harbours
and oold stores were available, trawling on a commeroial basis would not be foasible.

Kinds of fish caught in the above cxperiments—Bay of Bengal (Golden C
81, por cent. Jew fish 213 per cent., Cat fishes 20°1 per cent., pere
cent., pomfrots 3:5 per cent. and othor specios, chiefly horse macker
oent.  Thoe avorago rate of catehing was 26'6 owts. per day’'s trawling,
Kinds of fish caught in the above ex
15:5 per cent., Jow fish 14 per cent., Cat fi

rown).—Skates and rays
hes 1004 per cont,, eels 9°6 per
'Is, soles and prawns 27 per

periments—Bombay waters.—Rays 24 per cent., perches
shes 8 per cent., cels 8 per cont., white pomfrets 4 per cent.,

lrzxdi.m salmon 16 per cent., all others 26 per cent. The average rate of catching per day was
12:5 owta. ‘

Madras waters.—Qver 20 spocies were oaught all of which were bottom foeders : sharks and rays
contributed 19 per cont., perches § per cont., Jew fish 1'8 per ocent.; cat fishes 2'7 por cent.: other
kinds comprising  velameenu " (Lethrinus nebulosua), * kalawa (Epinephelus Spp.), * cheppili >’
(Lutianus sp.) and * tholan” (Diagramma punciatum) 58 per ocent. The average rate of catching
per day of 21} trawling hours was 27 owts. in the Wadge Bank.
ol The leasons to be learnt from these experiments, brief as they were, may be summarized as

ollows :-—

1. Steam trawling, the most powerful and expensive western method of deep-sea fishing, is not
very suitable flor India, as trawl grounds are limited. The heavy mud and ocoral bottoms handicap
tue otter trawl.

2. The bulk of the fish caught are not prime food fish, the better olass fish of India being surface
and mid.water species.

3. The trade and the consuming public in India cannot afford to psy remunerative prices for
fish ro as to make steam trawling a paying proposition. (The average wholesale price of trawled

fish is not more than two annas per pound, while in the experiments conduoted, the cost, itself worked
out at four to five annas per pound.)

_ & Other available modern methods of deop-sea fishing will have to be tried out. In view of the
swimming habits of the food fishes, seining, sifr"ig and long-lining promise to yield better results.
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(3) POSSIBILITIES OF BETTER OFF-SHORE FISHING USING POWER,

-(a) Drifter trawling and seine nets.—*Mr. Hefford has suggested that & moro suitable veswl for
fshing in Bombay waters is the smaller drifter trawler, oquipped with a trawl, Danish soinet aqd
large indigenous drift nets. The Danish seine is an improved type of gear iwhich, ‘under certain
conditions, is capable of catching as much fish as the otter trawler, but with much less expenditure
of power, since fuel is required only for ateaming to and from the grounds. The gear is light, does
not injure the fish as it is hauled in slowly, and is adaptable for fish which lic near the bottom as well
as for those that swim in the higher levels of water. The initial cost of oquipping & vessel with the
Danish seive is only one-fourth of the cost of a trawl while a new vessel can be built and*completely
equipped at about one-tenth of the cost of steam trawler.} Only about half the crew of a steam
trawler is needed for operating this gear. Being of light twine, large sharks and doy fishes might,
however, go tiwough it.

(3) Development of motor boat fishing.—Another possible line of development would bo the
introduction of motor houts fitted with large seine and drift nets. Such a boat would take the crews
safely and comfortably into tie further waters of the fishing grounds, and allow of tho use of better
and more powerful nets and lines. The cost of these boats with the full complement of nets, ote,,
would not also be high. Also, in view of the meagre harbour facilities, while being mof® roomy and
better constructed than the catamaran or the canoe, it should be equally capablo of being beached
securely and launched against n heavy surf. Aftor a study of tho sea-going orafts in other countries,
the introduction of the Yorkshire coble has been recommended by the Madras Kisheries Department
as the most likely immed ate improvement possible in Indian sea-going fishing oraft. The coble is a
distinctive type of craft. With a high shouldered bow and a deep grip, she carries a flat floor att
to ber low stern, beneath which two ‘“ skorvels’ or shallow bilge keols, help to koep her upright wnd
to launch her down the beach. The twin keels shield the propeller from coming into contact with the
ground when tho boat is beaclied or launched. 1t has a deep fore-part which is useful in oconing
head first off the shore intc a breaking eea. It gives her a powerful geip which, added to the hold
given by the deep rudder, enables the coble to be a very fine performer on a wind, especinlly in a
sea-way.

A coble was purchased by the Madras Government in 1930 for Rs. 2,020 and a Scottish muster
fisherman was aprointed to try tho large seine and drift nets with the coblo. Due to rcasons of
health Le had to return before the experiments even commenced.

In the Bombay Frovince Dr. H. T. Sorley, after his survey of marine fisheries of tho Provinoe,
recommended in 1931 that for augmenting the fish supply in Rombay (1) the exist'ng types of a
small fishing boat of about 4 or 5 tons he decked and fitted with an auxiliary engine and (2) that
the average fishermen of the Koli caste be educated to work power-propelled veasels of this kind,
This recommendation has been partially implomented by the Bomlay Government.

The conelusion, therefore, is that a suitable manner of using power and suitable gear for fishing in
Indian waters has yet to be tried out and evolved. The carler experiments wore wholesale adoption
0° British trawling methods, and kave not proved successful in India. Later, the use of motor boats,
drifter trawlers, and Danish seino nets were suggested, but thoir performance has not been tested yet.
Tt is reocmmended that at the end of the present, War theso should be tried out in a series of carefully
planned experiments and, as far ¢8 possible, on commercial lines.

CHAPTER HI.--SUPPLY.

Fisheries constitute the third most important industry in India, the other two being agriculture
and livestock. There is & considerable extent of localization in the supply of fish. This is caused
by lack of speedy transport and the poculiar habits of the people who would consume only those
vaiietios that are caught ncarby. .

A.—Total supplies—Annual landings of fish.

(1) METHOD OF S8URVEY.

Fish statistics for the whole of India are not available. * Fisheries” is a provincial subject and
only in certain provinces is adequate attention paid to it. Collection of statistics is rendered diffi-
cult by the fact that the industry is scattered and is run on primitive lines. Along everv mile of the
vast coastline of India and in every river, tank, pond, eto., fishing goes on. The boats go out by
night or day and the catches are often sold off to local purchasers immediately they are landed.
Moreover, the fishermen have no idea of weights : they speak either in terms of baskets (of varying
sizes), or of divisions of boats (in Madras west coast) or of number. The multitude of vernacular
:lunis current in the different parts of the country and applied to the same fish is another stumbling

ook.

Some maritime provinoes, notably Madras, have started compiling fish statistics with the help of
the subordinate fish curing yard staff of the Fisheries Departments. The figures can be taken to be
sepresentative only when the fish curing yards are numerous and cover the whole coastline without a
break, as in the West Coast of the Madras Province.

* Hefford : Report on the work of the trawler *“ William Carrick ** Bombay (1023).

{ The use of Danish seine nets from motor cutters was suggested by Mr. Hornell in 1908, The Fishery
Expert to the Government of Bengal has also commended ite use (1939).

$ These are pro-war estimqtes. B8
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In this report, figures of the quantities of different kinds of fish caught in the various areas are
only estimates. In the case of sea fish, these estimates have been made after taking into aoccount
(6) fish curing yard figures, (i5) number of fishing boats in use, (#ii) the number of adult fishermen
engaged in fishing, (iv) published and unpublished fish statistics of the Madras Province, (v) import
and export figures of preserved fish and fish products in the publications issued by the Director,
Commercial Intelligence (vi) figures of movement of fish by rail and (vii) fizures of arrivals of
fish in municipal markets, bunders (ports), etc., in the principal cities. As regards freshwater fish,

the estimates are based mainly on information supplied by local officers, the trade and municipalities,
a8 no exact data of any kind are available.

(2) PRODUCTION OF ¥ISH IN INDIA.
The total annual production of fish in India is estimated as follows :—

Estimated production of fish in Indsia.

Quantity m Vaiue in

— lakhs of Jakhus of

maunds. rupeos.
8ea-fish (including fish caught in estuaries and back-waters) . . 1167 302-7
Freshwater fish (excluding fish caught by non-professional fishermen) 636 7433
Total -, 170-3 1,0450

It will be observed that while the sea yields almost double the harvest, from the point of value
froshwater fisheries are more important. Sea-fish does not fetch as much price as freshwater
fish because most of the fishing centres on the sea coast are not easily accessible from the consuming
markets and also because more sea-fish are generally caught than can be consumed fresh. Fresh-
water fish, on the other hand, are caught in limited quantities in thousands of small centres in India.
The quantities landed in any particular centre are easily absorbed in the fresh condition by the local
markets.

(@) Sea-flsh.—The total annual production of sea-fish is given separately for the various areas in
tho following table :—

Estimated production of sea-fish sn India.

Total! cateh | Percentage Vahio (in | Porcentage | Number of Catch por
Aroeas, (in thousands| to Indian lakhs of to Indian | adult fisher- ﬁ' her. P°n
of maunds). total. Tupeos). total. mon encagoed shorman.
in sea-fishing.
Mds.
1. Baluchistan States 92-6 079 50 1-65 2,224* 416
2. Bind const . . 1078 170 106 350 2,700t 76-1
3. Kath'awar . . 098 083 54 178 2,306 43-3
4. Bombay—
(4) Unjarat B 107-7 092 38,212¢ 3356
(b) North Thana 1639 1-40 3,437t 477
zono.
(c) South 'Thana 3806 3'30? 730 24-12 9,506t 400
zone,
(d) Ratnagiri const 4973 42 11,289¢ 441
(¢) North Canara 2116 180 J 5,548¢ 382
ocoast.
8. Madras —
(5) West coast—
(a) South Canara 1,019:90 874 15,3523 664
coast. 50-7 16-76 27,0193 695
(d) Malabar coast 1,877'6 16-08
(%) East coast—
(a) Southorn sec- 1824 156 0.572 191
tion. . . . ! §
(3) Contral section 270°4 2:32 313 10-34 (liglgg.llt fg';
(¢) Northern seo- 1,3167 11:29 4
tion.
6. Cochin State . . 6268 537 16'3 539 8,155¢ 769
7. Travancore State . 2 3889 22-19 647 21:37 30,093§ 860
8. Oriita coast . . 3033 2:30 11'1 3:67 o .o
9. Bengal coast . . 1,790 14-82 346 1143 . v
Total . 11,6652 (100) 3027 (100) . e

* 1031 Census.
+ From * Marinoe Fisheries of the Bombay Province” by H. T. Borley.

Special con-us of tho number of fishermon conducted by the Madras Fisheries Department in 1940-41,
} 1941 Censur (unpublisiied Gata). :
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1t will be seen that the estimated total produotion of ses-fish in India is over 11'6 million
maunds annually, of which about 71 per cent. is produced in British India and 29 por oent. in the
Indian States.

It will be noted that all the fishing grounds arc not equally productive. Excluding Baluchistan,
the littoral area of India along the west coast is about 1,150 miles, but 66 per cent..of the total
catoh is landed here, while the Bay of Beagal coast, although it stretches over 1,770 miles, produces
only the remaining one-third. Aloag tho west coast again, the South Canara and Malabar districts
of the Madras Province with a coastline of 215 miles account for 24'8 per cent. of the Indian total,
which is more than double that caught along 550 miles of Bombay littoral. From the point of view
of value, however, 13'61 lakh maunds caught in Bombay fetoh Rs. 73'0 lakhs against Rs. 507 lakhs
for 2897 lakh maunds landed on the Madras west coast. On the Bay of Bengal coast, the fore-
shore of Bengal is the most productive. Owing to the peculiar physical features of the ocoast line of
this province—the area is a tangled region of estuaries, rivers and watercourses and is uninhabited
except during calm weather—the marine fishery resources of Bengal have been but alightly tapped ;
but even then the quantity of fish caught is considerable and fair prices are also obtained.

(b) Freshwater fish.—The actual harvest of tho freshwater fisheries cannot be estimated. The
table given below shows the estimated markotable surplus in the various provinces and Stetos :—

Estimated marketable surplis of f-eshwater fish.

Pm‘}?':“"“ Perorntage En:,‘l‘n 3“:;‘d Percentage
Province/State. : to total | MU ( to
thousands toh lakhs of total
of maunda), cntoh. rupees). *
— §
(British India)
Asram . . . . . . . 7216 118 46-22 6-23
Bengal . . . . . . . . 3,133-2 501 43292 5832
Bihar . . . . . . . . 9696 153 9509 1293
Bombay . . . . . . . . 810 13 982 1:32
Central Provinces and Berar . . . . 1660 2-5 16-28 2:19
Coorg . . . . . . . . 01 Neg. 002 Neg.
Deihi . . . . . . . . X} 01 080 011
Madras . . . . . . . . 1870 30 1308 1'83
North-West Fronticr Province . . . . 15 Neg. 024 003
Orista . . . . . . . . 3260 52 34-92 470
Punjab ., . . f . f . . 250 04 300 055
Sind . . . . . ' . . 2066'5 43 3858 510
United Provinces . . . . ' . 1470 23 2277 307
Total Provinces . 86,0100 950 ) 7649 06:52 .
-— — ot
(Indian Statcs)
Baroda . . . . . . . . 9-8 02 1:99 027
Cochin . . . . . . . 156 03 0-83 011
Gwalior . . . f . . . . 81 0l 126 017
Hyderabad . . . . . . 200 03 2:17 020
Jammu and Kashmir . . . . . . 17-8 08 2:88 0'39
Mysore ., . . . . . . . 10:3 02 1:35 0°91
Travancore . . . . . . . 748 1-2 401 064
Othcr States . . . . . v 926 14 1116 150
Total States . 2480 - 40 2584 348
Total Tndia .|  6,2580 (100) 74233 (100)

It will be obscrved that 96 per cent. of the available freshwater fish is marketed in the British
Indian provinces :nd only 4 per cent. in the Indian States. Among the provincos Bengal leads both
in production as wcll as value, with 50'1 ger cent. and 58:32 per cent. rospectively. Bihar ranks
second and Assam is a close third in regard to the availuble surplus and the three provinces of
Bengal, Bihar and Assam together account for 760 per cent. of the total freshwater fish marketed
in India. Madras, tle leading province in the production of sea-fish, catches only 3 per cent. of the
Indian total as far as freshwater fish arc concerned. The Indus in Sind, the Mabanadi in (rissa
;n:i‘:he Gla.nges and its tributaries in the United Provinces yield 4'3, 5'2 and 2'3 per cent. of the

n total. i

[
The share of the Indian States is quite small, no State accounting for more ¥han 1'2 per cent, of
the total Indian market suppLies. '
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(3) CrassmricaTiON OF INDIAN FISA.

Although more than 1,500 distinct species of fish are known to exist in Indian waters
the varicties that are caught in appreciable quantities are limited in number. As explained in the
ohapter on * Types of fish ", these commercially important varieties can be classified further into
fifteon groups in the case of sea-fish and eight in the case of freshwater fish, .

(#) Seu-flsh—The following abstract of Appendix No. III based on the classification referred to
shows the positions regarding the main groups. This is further illustrated in the disgram facing
page 17 :—

Estimated total cuteh of fresh sea-fish classified according to groups.

Estimated
g eunual cate h Percentiye
Name of th- group. (in thot. ands S total.x

- of maunds).

1. Elasmobrancha . . . . . . . . . 500
2. Fely . . . . . . . . . . . 30 :
8. Cat-fishes . . . . . . . . . . 343 P
4. Dorab or silver-bar fish . . . . . . . . 81 47
8. Herrings end Anchovies* - . . . . B 3.070 3i0
6. Bombay Nuck . . . . . . D08 18
7. Mackerels and perches . . . . . 2 535 247
8. Silver-bellies . . . . . . . . . . 113 R
9. Pomfrets . . . . . . . . . . 142 18
10. Flat fishes . . . . . . . . . . 26 w3
11, Mullets . . . . . . . . . . 146 14
12. Indian salmon . . . 187 18
13. Jew fishes . . . . 438 38
14. Crustaceans . . . . ‘ 1.150 100
15. Minor shell-fishes . . . . . . . . [:X} 3
16. Misocellaneous o f . . . . . . . 1,224 105
Total . 11.666 100-0

*Hilsa being & marine and ostuarine fish is included i the table for Sea-fish although its fishery is
mainly in freshwater during the flood season,

It will bo observed that the group ¢ Herrivzs and Anchovies ” accounts for over a third of the
total oatoh. * Mackercls and perches ’, in whic #roup are included the diminutive but numerically
sbundant Indian mackerel, the conrse horse-mackercl and the large and toothsome beckti, comes
next socounting for 217 per cent. of the Indian total. Prawns constitute the chicf item in the group
¢ Crustaceans *’ and this group oocupios the third rank with 10 per cent. Pomfrets, mullets and
the Indian salmon, although very popular, are caught only in comparatively small quantities,
the respective peroentages being 1'6, 1'4 and 1-6.

(b) Freshwater fish.—The position regarding freshwater fish placed on the market is shown
jn Appendix IV of whioh tho table given below is an abstract. The diagram facing page 17
shows at a glance the quantitative distribution according to the eight main groups: -

Classificatson of the marketable surplus of freshwater fish according to groups.

Egtimatefi Percontage
Name of the group. qu&:@:? “""“;’m" to

of maunds). total.
(1) Cat-fishea B . . . . . N . 2,044 327
(2) Mullets . . . . . . . . . . 380 61
(3) Carps . . . . . . . . . . 2,146 343
(4) Prawna . . . . . . . . . 471 5
(6) ** Live ™ tishes . . . . . . . . 616 98
(8) Foather-backs . . . . . . . . . 294 47
(7) Felq . . | . . . . . . 53 08
(8) Herrings and the anchovies . . . . . . 24 04
(9) Mizcellaneous . . . . . . . . 231 37
Total 6,259 100-0

Carps constitute over a third of the total freshwater fish marketed in India, closely followed by
eat fishes with 387 per cent. These two groups together accdunt for 67 per oent. of the available
total, while *live” fishes and crustaceans constitute 9-8 and 7-5 per cent. respoctivaly to shis total,
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{4) CLASSIFICATION ACCORDING TO FISHING AREAS,

The distribution of the edible varieties of fish in the differont areas does not conform to N\‘
definite rule, and in most cases, the reasons for such seemingly haphazard distribution are no
knowan.

(@) Sea-fish.—Appendix VII shows in detail the quantities and varieties of sea-fish landed in the
different ocoastal areas of India. The diagram facing page 18 indicates the position at a glance,

(b) Freshwater fish.—The distribution of the various types of freshwater fish in whe provinces
and major States can be seen in Appendix IV. The diagram facing page 19 indicates the distribution
at a glance.

(5) SEASONAL VARIATIONS IN PRODUCTION.

Fishing is a seasonal industry in India, in tho sea as well as in froshwater. During the monsoon
months fishing is generally poor, squally weather conditions in the sea and inorease in the tlow and
volume of water in rivors and tanks respectively being responsible for this. 'I'he only Texception is
the Hilsa fishing which is prosecuted when rivers become swollen with flood water.

(a) Sea-fish.—As already described in the chapter on * Fishing gear and methods of fishing'
seo-fishing in India is coifined to the coastal waters and the fishing boata ply only wien calm
weather provails.

The fishing season starts more or less simultancously at all fishing contres of the west const
imniediatoly after the conclusion of the south-west monsoon. The season reaches its height in some
years in Qctober, in others, in November. It is at its ebb in February from when onwardy there is
a progressive decline in the quantities landed. :

On the Madras east coast the conditions are slightly different bocause this portion of the coast-
line is not within the belt of the south-west monsoon. The catch is more or less uniformly spread
throughout the year, and during May and June when fishing is very poor on the west ocoast,
apyreciable quantities are caught here. In Orissa-Bengal coast tho month of peak production is
July owing to the riverward migration of Hilsa. In other respects the season resembles that of the
west coast although production is more uniformly distril.uted over the months than on the latter
coast. The diagram facing page 20 and adjoining tuble show the estimated tot:]l cateh of fish
in five seotors three of the west and two of the Bay of Bengal coasts during the different
months.

Proportion of the total catch of sea-fish lunded every month along 5 different atrips of Indian coast line.

Sind- South- South- Orissa-

—_ Kaihiawar B;)::ah:y West East Bengal

coast. * coast. coast. coast.
Total catch (thousands of meunds) . 208 1,362 6,112 1,769 2,038
Per cent. Per cent. Per cent. Per cent. Por cend.
January . . . . . 13-7 102 74 11'6 106
Fobruary . . . 12°4 78 48 114 o7
March . . . . 90 67 39 86 81
April . . . 43 48 40 100 71
ay . . . . 3-0 48. 34 62 60
June ' . . 2:4 32 36 66 110
July . . 34 36 66 72 142
August . . . . . 48 47 12:3 56 67
September . . . 58 76 174 84 5%
October . . . . . 126 165 156 66 60
November . . . . . 14°1 169 121 86 70
December . . . . . 146 184 90 94 79

‘The seasonal variations in the production of 8 economic groups of sea-fish along she above strips
of coastline may be seen in Appendix V.

(b) Freshwater fish.—The secsoi.cl factor is quite pronounced in freshwater flshing also, but
here the causes are somewhat different. In the large rivers of Northern India, there is generally not
much fishing during the rains, and the season begins in October with the subsidence of floods.
Fishing is the main occupatien of only & few people in the inland tractss During Apnil to
Beptember, in most parts of Indis, the villagers including professional inland fishermen, find ather
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more profitable avocations, such as harvesting of wheat, sowing of cotton, etc. Pesides, the
demand for fish in the plains is small during the summer months. Heneo during the summer and t"e
monsoon months, fis1ing is generally poor in most parts of the Punjab, the United Provinces and
Central India.

Tanks, on the other hand, are best fished when the water level is low. In Madras, Central

Provinces and Hyderabad State, the ohief source of supply is tanks and the largest quantitics are
landed during April to July.

In the inland tracts generally speaking, climatic conditions detcrmine the demand. Wide
variations occur from province to province and even from district to district in the same province, ad
will be seen from the following table :—

Availability of fish in certain areas.

Hyder:;bad P
an C. P.
Gorakh- Unao | Jhansi | Secunder- lg:“’l;r' Baroda | and | Bihar. | Punjab.
- L}’“{,) (U.P) | (U.P)| abad | Stanley } Sepr ™1 porar, | ¢ §
(U. P. (Hydora- reservoir), t
bad State).

January . . 10°3 133 62 15 12-8 12:0 100 176 59
Fobruary . . 108 116 61 16 174 78 85 13'0 2:2
March . . 04 112 52 16 80 80 8:0 10-3 1-3
April . . 89 890 60 375 70 77 90 10:3 27

ay . . 70 76 67 374 76 76 90 116 1-7
Juno . (%] 30 14-8 58 50 55 85 51 26
July . 64 08 144 47 33 62 110 29 108
August . . 52 09 135 27 47 69 70 20 16°4
Soptember . 68 14 12+4 21 58 67 62 2:0 187
October . . 87 12:3 49 16 67 84 73 50 158
November . 100 12-8 48 15 108 122 72 76 12:4
Docomber . . 102 159 50 15 10°0 104 83 12:2 98

(6) TREND OF PRODUCTION.
In the absence of regular fish statistics, it is difficult to examine the trend of fish production in
India. Tho quantitics of fish landed along-the west coast of the Madras Provinco during the period
1920-30 to 1938-399 may, however, give somo rough idea of the trend.

Year Total catch (thousends Percentago variation from
var. of maunds). catch landed in 1929-30.

1920-30 3,2575 .

1930-31 1,046-4 40
1031-32 5,400'6 +66°1
1032-38 3,133+4 -38
1033-34 3,3968 +43
1034-36 2,400°1 —24'5
1035-30 3,606-2 4125
1936-37 3,189'9 —2-1
1037-38 2,468°1 —24-2
1938-39 2,001'5 ) —38'6

Tho quantitics of eight economic groups caught during the above years are given separately in
!{ppendix VI.' A comparison of the figures indioate the wide variations from year to year in
the total oatoh as well as in the different groups that make up this total. It is possible shat similar
fluctuations take place in the other strips of the Indian coastline as well.

* Based on monthly collections from issue of licences for fishing in tho Stanley Reservoir.

+ Hoshangabad, Jubbulpore, Bilaspur, Pauni, Ramtek and Kamptee.

3 Exports from certain prinoipal stations in Bihar.

§ Lahore, Rawalpindi, 8imla, Jullundur, Ambala, Sialkot and Amritear, .

& Cumpiled from * Fish Statistios *’—Madras Fisheries Bulletin No. 27 (1987 for 1099.20 and 19%0-81
and trom unpublished data in possession of the Madras Fisherios Department for the rumaining years, The
fshery yoar commences on lst July.
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Yt will be obscrved further that the variations are very pronounced in the groups ‘ Mackerels
and perches” and the * Herrings and the Anchovies ", the deviation from the average mean being
4158 in 1931.32 and —74'1 in 1937-38 in the former and +372'8 in 1934-35 and —83-6 in 1935.36
inthe Intter.

Variations in the quantities of fish landed from year to year are not peculiar to India. Such
variations occur in almost every country. Favourable spawning conditions during one year ensure
a good fishery aftor a definite interval, two years or three years as the oase may be, dopendi'ng
upon the period of maturity of the fish. The fluctuations are to be attributed to evonta wlpoh
happen in the carly months of the fish’s I'fe and to the manifold perils, meteorologioal, physico-
chemical and biological, to which the oggs and larvae of a marine animal aro subject.*

As data rogarding the numbor of persons engaged in the industry over a number of years, the
number of boats, the amount of business in the fish curing yards, oto., are not available, it is
difficult to say whether the industry has increased in size or not. Tho census figures rogarding the
percentages of tho fishing population to the total population of the country cannot be completoly
rolied upon, as there have beon considerable changes in census classification of * Ocoupation .
The only conclusion that can be drawn from the census figures is that tho fishing gmpull.tion has
grown with the general population. The number of fishing boats, espocially vessels under throe
tons, has increased, but only in the above ratio. The volume of business transacted in the fish-
ouring yards has been more or lcss stationary and the yard statistics do not show that there has
been any increase in the aize of tho industry. As regards subsidiary industries, no development in
canning, pickling or in the manufacture of fish moal has taken place. It would, therefore, appear
that as far as sca fisheries are concerned, the industry has made very littlo progress in recent years.

Regarding fresliwater fish, no figures are availablo which can illustrato the trend of production.
The increase of population has undoubtedly increased the demand for fish, whilo the opening of
railways has led to freer and more profitablo distribution. But the consensus of opinion everywhere
is that the inland fisheries arc rapidly dotevorating. Taking India as a whole, a progrossive
declino is belicved to be taking place in the production of froeshwator fish due to :—

(a) The construction of dams and weirs over the main rivers which obstruot the migratory
fish from reaching their customary spawning grounds ;

(b) Gradual silting up of rivers;
(¢) Reclumation of jhils and other fishery areas owing to the inoroasing pressure of population ;

(d) Neglect of tanks and other rources of water supply consequent on the development of
bettor irrigational facilitics ;

(e) Over-fishing ; and
(/) Destruction of fry and immature fish.
(g) Pollution of streams and water ways in general.

(7 FISH RETAINED BY FISHERMEN AND OTHERS FOR DOMESTIC CONSUMPTION,

Tt is very difficult to dotermine with any degree of accuracy the amount of catch actually
retained by the fishermen in the villages of any district or province.

Since there is & ready demand for fish in the urban areas, fishermen who operate near oities and
towna, retain very little of the catch for their own use. In the rural aroas, during the fishing
season, many villagers take to fishing, and the fish 8o caught are always used for private consump-
tion. In certain parts of Bengal and Assam, while the profession of fishing is considered to be
derogatory, fishing as a pastime or for onc’s own consumption is not cons:dered so.

The quantity retaincd by professional fishermen depends chiefly upon (1) the site of fishing, (2)

the. size of the catch, (3) varictics which const tute the catch, (4) the existence or otherwise of a fish
curing yard in the neighbourhood and (5) transport available.

While marine fishermen cateh fish within a distance of 5 miles on either side of their homesteads,
freshwater fishermen lave often to travel several miles along a river im search of fish. Durin
such campaigns when parties of fisl.ermen remain out for a number of days, a fair portion of the
catch is used by them for their own consumption. When catohes are large and plent:ful, generous
gifts are often made to friends and acquaintances as well.

The nature of the catch is often a deciding factor. If the catch consists of seer, mfrets,
perches, otc., in the case of sea-fish and rohu, mirgal, catla, etc., in froshwater fish, the fishermen
.generally keep the wholo catch for sale. When the catch is mixed, tho varieties which arein demand
in the market arc separated and, out of the rest, small-sized ones or coarse and bony varietics, are

retained for consumption. If there is & fish curing yard in the neighbourhood, fish are sent to the
yard for cure.

In the course of the present survey, a rough estimate was made of the quantities of fish
actually retained by the fishermen for their own consumption. It was found that as regards sea-fish,
out of a total production of 116*7 lakh maunds, 8'8 lakh maunds or 7'5 per cent. was retained by

*8. Wemp: Addreas at tho meoting of the British Association on * Oceanography and the fl ‘
in the abundance of marine animn.la"—lffW& ! P netuation
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fighermen. In the case of freshwater fish 62:6 lakh mannds shown as heing available represents
the quantity that is actusily offered for sale.

(8) IMPORTANT CENTRES WHERE FISH ARE LANDED OR ASSEMBLED. ‘.

Owing to the sacattered nature of the fishing centres, special mention of a few important places
having & good trade in this commodity appears des'rable. At many of these places supplies could
be increased by exploiting the resources more intensively or by importing from adjacent areos.
The survey has disclosed that markets are generally under-suppled almost everywiere. The per
capita consumption figures worked out for d'fferent areas (see pages 42 and 43) also show the inequality
of consumpton. The four montis of the monsoons are usually a period of fish-famine, parti-
oularly in areas which draw their suppl'es from the sea. During these months, none of the large
coastal towns get the quantities of fish which they require.  Full particulars are g.ven in Append.x
VIi. The figures given in this Appendix would indicate that there are good prosj ects of develop-
ing the fishing industry on scientific I'nes by setting up cold storage installation (for fresh fish) and
bettor processing yards (for cured fish and fish products). Places like Malvan, Malpe, Tanur and
Uppada indicated in the Appendix are a few of the producing centres from which fish could be
imported in increas ngly large quantities by the nmeighbouring oities and towns in the same
manner in which Narakkal and Vizhingom supply the neighbouring Ernakulam and Trivandrum
markets, and Uopalpur and Kaluparaghat supply the Caloutta market.

B.--Imports of fish and fish products into India.
(1) ToTAL QUANTITY AND VALUE.

There is practically no import of raw tish into Ind‘a, imports of fresh European or Canadian
fith brought in cold storage in ships being negligible.  But cons derable quantitivs of preserved
finh, »iz., dr'ed fish (salted or unsalted), wot-salted tish, canned fish, ete., and fish prodacis such as
cod-Liver o}, fish manure, are imported.  Compared w:ith the value of fish caught in India (Ra.
10-2 crores) the value of the imported products is Rs. 16-3 lakhs or only 1'6 per cent. of the former.
Most of the imports of prescrved fish, excepting canned fish, are from the neighbouring countrics,
chiofly Muskat Territory, 'f'rucial Oman and other Native States in Arabia. Against this, there
is nn annual export trade valued at about Rs. 75 lakhs (average of 5 ycars ending 1939-40).

At present statistics regarding imports of fish and fish products are class'fied under five main
groups, viz., (¢) total fish, excluding canned fish, (#) canned fish, (¢i1) cod-liver oil, (iv) fish or whale
oil hardened and (v) fish manure. ‘The first group comprises (a) fish, dry. unsalted, (b) fish, dry,
salted, (¢) fish maws and shark fins, (d) tish, wet, unsalted and (e) fish, other sorts. Till 1933-34,
fish oil was reported scparately under “Animal oils”, but after that year it has been combined
with hardened whale oil and the classification is as above. These products are all imported by
sea, The following table gives the average annual imports of the different products together with
their valuo for the 12 year per.od ending 1940 41,

Imports of fish and fish producis into India.

Avers o for 12 years ending
with (94041, 1940-41.*

— Import Imyport
Quantity. Value, price per Quantity. Value. price per
cwt. owt.
Cwt. Rs. Rs. A, P, Cwt. Ras. Rs. a. P,
Total fish excluding
canned fish . 681,747 5,46.623 813 8 1,10,518 6,61,030 515 9
Canned fish . . 10.576 8,422,444 51 4 8 10,153 5,93,480 58 7 3
Cod-liver oil . . 1,244 81,886 66 12 8 1,783 1,84,907 | 103 11 4
Fish or whale oil
hardened . . 23,272 3,27,048 14 1 6 . .. ve
Fish manure . . 43,837 1,36,115 3 20 77,340 1,283,899 1 9 8
Total . . 1,40,376 16,34,966 .. 1,990,792 15,53,316 e

* During 1940-41, there werc no imports of * Fish or whale oil hardenced ’. In the previous year 1,183
owt, valued at Ra. 24,500 were impoﬂss

It will be observed that while the total quantity imported during 1940-41 is nearly 60,000 cwt,
mdre than the average for the 12 years, the value of imports has shown a decrease from Rs. 16-3
lakhs to Re. 15°6 lakhs. As the various products hail from different countries and show differens
tyends, each type of produot is discussed separately below.
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(2) IMPORTS OF PRRAERVED FISH, RXCLUDING OANNED FTSH.

{a) Trend.—The position regarding the imports of preserved fish exclud'ng canned fish may
be seeu in Appe.xdi:!(m\“’lﬂ, which gives the quantities of dried fish, wet and dry salted fish, fish
maws and shark fins, and * fish, other sorts ’, imported into India during 5 years ending 1040-41.
The quinquennial averages of the above are given in the table below :—

Iniports of preserved fish into India.

- Avorage for the quinquennium ending 1040-41.
—— Percentago to
Quantity. total imports of | Cost per owt.
preserved fish. ¥

Cwt. Per cont. Rs. a. p,

Fish, dry, un<alted . . . . . . 44,264 464 $ 77
Fish, dry. salted . . . . . . 2,486 33 71510
Fish mawe and shark fine . . . . . 5,292 78 6 7 6
Fish, wet saited . . . . . . 20,587 389 910 9
Fivh, othor surte . . . . . . 2,767 39 5710 2

Total . . 84,396 1000 o

It will be scen that dried unsalted fish and wet salted fish are imported in considerable quantities.
Canadian salmon, haddock, kippers and. similar products from Amecrica and the United Kingdom,
are claggified under the miscellanoous heading ¢ Fish, other sorts” : hence the high import
cost per cwt.

The imports, except  Fish, other sorts’, show a steadily rising trend. In the case of * Fish
dry unsalted ', the increase in imports registered during 1937-38 over the proevious year has been
romarkable. A large increase has taken place during 1940-41 also. Dried fish accounted only for
68 per cent. of the total imports in 1936-37. It rose to 45'0 in 1937-38 and in 1940-41 stood at
670 per cent. The cost per cwt. rose from 3-12-4 in 1936-37 to Rs. 4-4-9 in 1937-38 but declined
thereafter and was Rs. 2-15-6 in 1840-41.  The imports of dry salted fish have always been small,
There was a sharp fall in imports during 1940-41 and the import cost per owt. appreociated from Ra.
7-10-1 to Rs. 10-11-3.  *“ Fish maws and shark fins’' shows a steady trend as regards quantities
imported, but the import pries have been erratic. Wet salted fish accounts for nearly 40 per oent.
of the total imports. Unlike dried unsalted fish, the trend of imports has been steady in this
case, although during 1940-41, there has been a slight fall accompanied with a little appreciation
in price. Till 1940-41, imports of miscellancous fish progducts (excluding canned fish), remained
steady at about 3,000 cwt. per year with the import price ranging between Rs. 51 and Rs. 64
per cwt. Probably on account of the scarcity of shipping -these products generally arrive from
Europe and America—the imports registered a sharp decline in 1940-41 and the price per owt. rose
fromn Rs. 56 to Rs. 74 during the year.

(b) Periodicity.—The monthly variations in the quantities of preserved fish imported into India
may be seen in Appendix IX. The monthly periodicity of imports and the scasonal variation in the
production of fish along the Arabian sea coast of India are very similar. This is due to the fact that
preserved fish is bronght from Arabia in sailing veascls. The Arabian sea is navigable by nailing
craft only during the fair weather season: and this is exactly the time when fishing centres along
this coast remain busy. Large steamers which bring fish from Europe and America and which
land their cargo in harbours which are open all through the year are not exposed to the vagaries
of the weather conditions as sailing ships are, and this partly accounts for the uniform distribution
of imports of ** Fish, other sorts "’ during the different months of the year. It will be observed
that imports are high during the nine months, September to May : this is followed by a shazp
decline during the monsoon months, the minimum being touched in July.

(¢} Sources,—~The countries of origin and sheir importance are shown in the table below :—e
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Countries corsigning preserved fish for import into India.
(Porcentages to total by weight.)

Name of the country Quinquen-
from whence 1935-36. 1936-37. 1937-38. 1938-39. 1939-40. nial 7
imported. average.
Empire Countries— [}
nited Kingdom . 53 70 41 30 26 38
Coylon . . . 1-3 13 02 04 111 0-8
Burma* . . 48 28 54 27 04 29
Othor British Posscs-
sions . . . 08 33 02 09 06 09
N Total . 119 14-4 ] 70 47 84
Foreign Countriea—
Muskat  Torritory
and Trucial Oman 62-8 59-2 68-6 729 27 691
Other Native Statos
in Arabia . . 189 24'8 184 108 20°1 17'8
Iran . . . 07 08 26 41 21 2:4
Other Foreign Coun-
tries . . . 02 11 08 58 04 26
Total . 88°1 856 90°1 930 95°3 91-6
Total quantity import-
ed into India. Cwt. 42,208 89,801 76,370 94,200 101,004 70,752
Value of importe. Re. 4,390,834 4,43,912 6,70,266 6,89,144 7,29,514 5,94,538

*Burma waa soparated from India in 1937, Till then figures of imports and exports were ocombined in
the sea borne trado aocounts. These have boon sorted out, but so far as the countrios of origin or dostina-
tion are oonocrned as only joint figures were availablo, the percentages in somo cascs are only approximate.

It will be obsorved that the bulk of the imports comes from the adjoining countries, mainly
Muskat Territory and other Nativo States in Arabia.

On an average, 50 per cent. of the imports aro landed in Bombay ports, 30 to 40 per cent. in
Sind and 10 to 16 per cent. in the different ports along the west coast of the Madras Province.

(3) CANNED FISH.

Canned fish donsumed in India are wholly imported. Thero are various brands such as salmon
bloaters, sardine in oil, horring roes, etc., in the markot and ia this classification aro also included
products like fish postes, bottled shrimps and canned crabs and oysters. The trend of imports of the
abovo is shown in tho following table :—

Imports of canned fish into India.

Yoor. Quantity. Value, Import cost
per cwt.
Cwt. Res. Rs. a. P.
1929-30 . . . N . . . 9,491 5,92,473 62 610
193081 . . .« e .. 10,976 6.35,480 5714 4
103132 .« . e e 6,478 3.52,630 54 7 0
1032.38 . . . . . ' . 7,681 3,90,071 5015 9
1033-34¢ . . . . . . . 10,413 4.82 961 46 6 1
1934-36 . . . . . . . 10,698 4,97,353 46 8 0
1035-36 . . . N . . 12,669 5.70,135 . 456 0 1
193637 . . . . . . 11,118 5,32.259 47 14 0
1937-38 . N . . . . 12,850 6,30,310 49 010
1988-39 . . . . . . . 13,249 6,37.182 48 1 @
1930-40 . . . . . . . 11,164 5,904,906 53 4 9
1010-41 . . . . . . 10,163 . 5,93,480 58 7 3
—
Average for the above 12 years . . . 10,576 5,42,443 ..

Tt will be observed that the quantity imported has remained fairly steady, excoptin one or two
yoors, :
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The monthly imports of canned fish are shown in the following table 1—
Monthly imports of canned fish.
(Average for four years ending 1939-40.)

Percentage to

Montha. Weight in owt, tota! by

waight.

anu . . . . . . . . 1,414 110
‘l’fobr:zy . . . . . . . . . . 1,141 06
March . . . . . . . . 1,249 108
April . . . . . . . . . 1,428 12:0
May . . . . . . . . 084 83
June . . . . . . . . . . . 667 88
July B . . . . . . . . . . 568 47
August . . . . . . . . ' . . 863 56
Septeinber . . . . . . . . . . 790 68
Qctober . . . . . . . . . . . 797 67
November . . . . . . . . . 890 75
Devember . . . . . . . . . . 1,316 1141
Total . 11,804 1000

The imports are high during the five months (December to April) when there is a general increase
in the demand for fish all over Tndia. Canned goods are not porishable in the sense in which cured
or dricd fish ate, and the imports coming in ocean-going steamers and landed in the large ports show,
a more uniform distribution over the different months than is tho case with othor types of preserved
fish.

The shares of the various consigning countries can be seorr in the following table :—

Countries despatching canned fish to India.
(Percentago to total by weight.) .

Avorage for tho
Name of tho country from whence imported. quinquennium 1939-40.
ending March 1940.

Empire Countries—

United Kingdom . . . . . . . . 282 10

Canada . . . . . . . . . . 20'6 807

Other British Possessions . . . . B . . 04 05
Total . 581 50'8

Foresgn Countries—

apan . . . . . . . . . . 102 147
United States of America . . . . . . 206 267
Norway . . . . . . . . . 78 65
Portugal L .. 11 05
Other Foreign Countries . . . . . . . 2:4 18

Total . 419 402
Total quantity imported . . . . . . Cwt. 12,210 11,164
Total value of imports . . . . . . . Ra. 5,92,976 5,094,906

It will be observed that nearly 60 per cent. of the imports are from the Empire countries (30
per cent. each from the United Kingdom and Canada) and 40 per cent. from the foreign countries.
Of the latter, nearly half is from the United States of America, and one quarter from Japan. The
exports from Norway consist wholly of herrings in oil and as much as 7 per cent. of the total imports
oonsist of  Norwegian herrings ",

(4) Cop-LIVER OIL.

_ Cod-liver oil is & medicinsl product and is imported into India in the raw condition as also in the
form of emulksions and patent medicines. The Customs returns show only the imports of raw cod-
liver oil separately. The trend of imporés has been steadily on the inorease since 1928:30... The
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maximam was touched in 1938-39 when 2,505 cwt. valued Rs. 1,33,650 was imported. The import
price per owt. shows an erratic trend : generally, when imports are high, the price is low. There are
different brands of cod-liver oil in the market, which possess varying potencies as regards medicinal
pioperties. As the cost per cwt. depends on the quality of the oil, the variations in import price per
ewt. may be due to the varying proportions of high and low grade oils in the total quantity imported
into this country. Contrary to general belief, these imports have not been very adversely affected b
the outbreak of the War in 1939,

Periodicity of ymports.
(Average of 4 years ending 1940-41.)

Cod-liver oil. Fish or whalo oil Fish manure,
. Percentage . Percentage : Percentage
Quantity. | “y " el | Quentity. | TR tor | Quantity. [ T T el
Cwt. ) Cwt. Cwt.
January . . . . 143 74 138 52 5,623 107
Fobruary . . . . 127 66 289 109 5,725 109
March . . . . 220 114 548 20-7 5,430 10-3
April | . . . 229 119 268 10°1 4,885 93
Ay . . . . . 184 95 281 10-6 6,660 127
Juze . . . . . 200 104 32 12 2,738 52
July . . . . . 140 72 157 69 350 07
August . . . . 143 T4 134 51 1,980 3-8
September . . . . 161 83 109 41 4,440 85
October . . . . 127 66 215 81 6,085 97
November . . . . 139 72 304 11'6 4,360 83
December . . . . 118 61 174 66 5,210 09
Total . 1,031 (100) 2,649 (100) 52,485 (100)

It will be ohsorved from the above table that the imports are more or less uniformly distributed
over the months.

The share of the different countries consigning cod-liver oil for import into India is given in
Appendix X. It will be observed that almost two-thirds of the imports are from Norway. The
share of the United Kingdom has been steadily increasing from 143 per cent. in 1935-36 it has
increased to 246 per cent. in 1939-40. CGerinany and the Netherlands also consign small quantities of
ood-liver oil, and in all 80 per cent. of the average imports are from foreign countries.

(5) F1sH OR WHALR OIL HARDENED.

Comparable figures arc available only from 1933-34. The entire quantity of fish oil and the bulk
of the hardened whale oil are used in industries. The table below shows the trend of imports :—

Trond of imports of hardened whals oil.

. Quantit;
Year. impo xtct{ Value. Coet per cwt,
Cwt. Rs. Rs. a. P,
103435 . . . . 18,559 2,19,001 1112 ¢4
1935-36 . . . . f . 17,697 2,33,217 1413 3
193637 . . . . . . 9,240 | 1,36,980 14138 1
1937-38 . . . . . f . . . 5,416 94,014 17 6 9
1938-39 . . . . . . 3,733 58,013 15 8 8
1939-40 . . . . . . . . 1,183 24,500 2011 2
1940-41 . . . . . . . No imports .e .. .

It will be observed that the quantity imported has been steadily declining and in 1939-40 was
only 64 per cent. of what it was in 1934.35. During in 1940-41, there were no imports at all.

(6) FI8H MANURRS.

Indis is an exporting country as far as fish manures are concerned. But, on an average, 43,000
owt. of flsh manure are abtained annually from outside (see Appendix X). The quality is often
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very poor and the cost is about Re. 2 per cwt. against an average of Rs. 4-8-0 fetohed by the Indian
produoce. : : ‘

it will be seen furtlier from Appendix X that almost the entire guantity is obtained from Maskas
Territory and other Native States in Arabis. - The bulk of the imports is absorbed in Sind. As in
the case of preserved fish (excluding canned fish), the imports are during the months when sailing
orafts are able to come across the Arabian Sea to India (see Appendix 1X and page 21).

C.—Exports of fish products from Indis.

(1) TorAL EXPORTS,

Certain maritime provinces and States have built up an export trade in preserved fish to Ceylon,
Burma and countries in the Far Fast. The table below indicates the average quantities and values
of Indian exports for 9 years ending 1940-41, tognther with their posit.on during the year 1858-40 :—

Exports of fish products from India.

Average for 9 yeara (1932-33 to 1940-41). 1919-40.
Products. ] ) . ]
Quantity. Value. P‘;’z‘:?“}:w“ Quantity. Valye. h;z:';’:‘s:‘“
Cwt. Rs. Rs. A. P. Cwt. Rs. Rs. A, p.
Preserved fish . . 353,238 74,18,441 21 0 0 367,602 69,70,734 19 8 0
Fish manure . . 95,651 4,06,294 4 4 0 124,240 5,79.720 410 8
Total . . 1824135 | T 76,050,460

It will be observed from tho above that the quantity of preserved fish exported has remained
remarkably steady, but the value of exports declined in 1938-40 when compared with the average for
.he nine years.

The exports depend, to a certain extent, upon the nature of the fishing season along the south-
went coast of India, a favourable season resulting in increased despatohee. This is espeoially the case
with fish manure. Exports of fish manure have been steadily increasing since 1933-31: in 1940-41 it
va8 more than thrice the quantity that was sent out in former year.

The drying or curing methods adopted depend upon the requirements of the export market, and
wre quite different from those adopted in the case of fish intended for consumption within the country.

Jonsequent on the out-break of hostilities in the Pacific and Indian Oceans, India has lost all her
»xport markets except Ceylon.

(2) EXPORTS OF PRESERVED FISH.

The quantity of preserved fish exported from India during the period of 5 years ending 1940-41
ire given separately in Appendix XI. The quinquenunial averages of the above can be seen in the
lollowing table : —

Kiports of dried fish, salted and unsalted fish and fish maws and shark fina from India*

Average for the quinquennium ending 1940-41,

- Percentage .
Quantity. to tota Export price

export. per owt.
Cwt, Rs. A. P
MNeh, dry, unsalted . . . . . . . 199,824 56°5 2010 9
Pish, dry, salted - . . . . . . . 141,587 397 1610 1
fish maws and shark fins . . o . . : 5,840 - 17 88 90 7
Fish, wet-salted . . . . . . . . 7,394 21 8 2 8

Total preserved fish . 354,646 (100)

* Excludes exports from Kathiswar ports,
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It will be seen from Appendix XI that while the total exports have remained more or less steady
during the 8 years period ending 1940-41 it has remained so during the past several years—the different
products which constitute this total have shown varying trends. A significant change has been
a steady decline in the quantity of dried uusalted fish sent out of this country. The export price per
owt, has been erratic and generally on the downward grade; ¢ fish maws aud shark fins "’ parti-
oularly has registered a sharp and steady decline in value. There is no regularity in regard to the
monthly despatches. Exports are, however, high during the seven months, September to Maroh.
August is the month of minimum exports. (See Appendix XII.)

As regards wet-salted or pickled fish, it is produced in small quantitics in some yards on the
west coast for export to Ceylon. The production as well as the exports of this commodity are high
during the four months, December to March, when mackerels of suitable size are available (see
Appendix VII).

The destinations of Indian exports and the shares of the ports handling the trade are given in
tho following table s=

Shares of countries importing preserved fish from India.

I : X 3 . y Quinquen-
1935-36. 1936-37. 1937-38. 1938-39. 1939-40. nial average.

Total quantity oxport- 395,112 395,404 338,524 336,068 367,602 364,502
ed (cwt.)

Importing countries—

Ceylon . . . 64-1 673 67:4 658 66-3 66-1
Burma . . . 33°1 305 296 309 207 308
Othor Empire Coun- 2:6 20 28 29 38 28

tries.

Foreign Countries . 02 02 03 04 02 03
Total . (100) (100) (100) (100) (100) (100)
Averago for

the trien-
Poroentage | Percentage | Perecntage | Peroentag P tage |nium ending

to total. to total. to total. to total. to total. 1939-40.

Porcentage

to total.
Exporting ports in—

Madras . . . - . 76'8 766 705 743
Bombay o . . . 44 3-8 69 50
Bengal . . . . . 53 48 59 53
Sind . . . . e 148 14-8 167 158
Orima . . . . . Neg. . Neg. 01
Total . . .. (100) (100) (100) (100)

It will be observed that Coylon is the principal buyer, the average of her share during the
quinquennium ending 1939-40 being 66°1 per cent. Burma ocomes next with 30'8 per cent. The
remainder of the exports is taken by Straits Settlements, Hong Kong, etec., in small quantities.
A significant feature is that 99'7 per cent. of the éxports are to Empire countries in the East
whioch lie near India. _ ' )

Among the exporting provinoces, Madras stands first because sea-fishing is best developed
in that province and in other areas near it, e.g., Travancore and Cochin States. Her share stands
at 76 per cent. Next in importance is Sind, where also the industry is fairly well concentrated.
Bengel ports send fish ohiefly to Burma,
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(3) Fisu MANwASS.

The following table shows the trend and the destinations of the exports of fish manure from
this country during the 5-year period ending 1930-40 :—
Exporta of fish manure from India.

. Quinquennial
e 1935-36. 1936-37. 1987-88. 1088-89, 1930-40. average.
ti, rted in |
Q‘::.:QI 4 .O‘Po . . 04,920 104,320 127,060 94,200 124,240 109,128
Val f the exports
i: °r\l‘]’)ool . .| 3,73,327 4,03,687 5,69,178 3,79,374 5,79,726 4,859,048
Cost per cwt.
Rs. A, » . 3.14-11 3-13-11 4-5-11 4-0-8 4-10-8 4-3-4
. . Percentage | Percentage | Percentage | P t, Percent ercen
Countries to which |y, total | to tota to total tototal | _to tota. rto to
exported. by weight. | by weight. | by weight. | by weight. | by weight. | by weight.
(a) British Empire 854 858 883 996 974 03
(1) United Kingdom 33 40 14°1 64 48 09
(2) Ceylon . 82°1 81-2 738 912 871 837
(3) Other  British
Possessions . . 04 20 58 17
(6) Foreign Countries 146 148 117 04 26 87
(1) Belgium 116 12-2 60 04 26 64 )
(2) Italy . 21 40 . . 14
(3) Other  Foreign
Countries . 10 26 12 .o Neg. 09
Total 1000 100-0 1000 1000 1000 1000

In general the exports of fish manure from India have been on tho increase (in quantity as
well as in value). Ceylon purchases, on an average, over 82 per cent. of the exports of fish
manure from India. The next important buyer is Belgium, but her intake has been steadily
declining during recent years. The rest of the exports is taken by United Kingdom and Italy

in small quantities.

The shares of the main ports of consignment are given in the following table :—

Name of the ports in :— 1936-37. 1937-38. 1938 39. 1939-40.
Bengal . ) . ) . ' Perlcant. Per .c‘ont. Per 'o.ent. Per .o‘ont.
Bombay . . . . . .o 28 . .o
8ind . . . . . . . 816 871 967 837
Madras . . . . . . 176 1011 33 163
Total T (100) (100) (100) )

It will be seen from the above that the Sind ports (mainly Karachi) handle the bulk of the
export trade. The minor ports of the west coast of the Madras Province (Mangalore, Tellicherry
and Cannanore) handle about 15 per cent. of the exports.. The shares of Bombay and Bengal
smount practically to nothing so far as fish manure is conoerned.

D.—Re-exports of fish products trom India.

The re-exports of fish products from this country are insignificant when compsred with the
quantitios of Indisn produce the$ are exported. Caumed fish is not re-exported, In the customa

¢
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returns only consolidated figures for * Total fish, excluding canned fish” are available. In tho
following table the quantities of foreign merchandise handled by all the Indian ports during the
8-year period commencing from April 1936 are given :—

Re-exports of fish, excluding canned fish, from India.

1036-3y. 1037.38. 1938-39, 1930-40. 1940-41.
?l‘:;n Value. Qtl::; " | Value. ?::;n' Value. %:;;n- Value. Qtlil:; " | Valae.
Cwb. Rs. | Cwt. Re. | Cwt. Rs. | Cwt, Rs. | Cwt. Res.
April . 128 | 3,345 100 | 14,284 1| 17,939 46 | 9,200 9 310
May. . 261 | 16,776 166 | 14,050 354 | 40,180 88 | 3,165
Jine . 165 | 9,330 110 | 3,360 36| 2,600 130 | 5,500
July N . 17| 2,600 421 4,200 41 | 6,229 9 650
August . 58| 7,887 74| 2,134 215 | 12490 | .. . .
Beptember. 72 | 10,700 | .. . . . 102 | 12,010
Ootober . 55 | 4,189 69 | 13,100 25| 1,750 .. . b 70
November 42 3,320 8t 7,200 68 8,795 .. .. 4 86
December . 167 | 15,928 154 | 20,890 82| 5,762
January . 52 7,160 [ 60 161 | 14,800 04 2,405 37 1,500
Fobruary . 315 | 20,127 389 | 29,770 12| 9,880 41 197 25| 1,000
March . 203 | 17,369 469 | 33,200 13| 10,80 .. . 25| 1,845
Total .| 1,508 [1,25,106 [ 1,766 [1,40,844 | 1,319 |1,18,556 549 | 38,766 114 | 5,461

It will be scen that only 1,051 owt. or 18 per cent. of the total imports aro re-exported from
this comntry. In terms of value, however, this represents nearly 135 per cont. of tho total imports.
This indicates that some of the imported products, possibly *Fish-maws and shark fins”, are re-
exported from India at much above the import price.

Re-oxports arc on the declinc and the quantities re-exported have come to negligible propor-
tions during 1939 and 1940. 1t is not possiblo to say whether this is due to the outbreak of the
War, as information regarding the stuff that is actually re.exported and the destinations of the
exports are not known,

E.—Total and net available supplies in India.
The tables below give the total and net available supplies of fish and fish products in Tndia :—
(a) Fresh fish.

Sea-fish. Freshwater fish.

Quantity Value Quantity Value
(in lakhs (in lakhs (in lakhs (in lakhs
of maunds). | of rupees). | .of maunds). | of rupees).

Gross landings . . . . . . 1167 302'7. ve .
Quantity retained by fishermen . . . . 88 228 . .
Not available supply . . .. .o 1079 2799 62-6 7423

It will be seen from the above that the estimated quentities of sea and freshwater fish marketed
in India are 107°9 and 626 lakh msunds respectively, the sggregate value being Ra, 1,082'2 Jakhs.
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(b) Imports and epporte of fish producis.
The averages for the quinquennium ending 1940441 relating to the various types of flsh produote
imported into and exported from India, as classified in the customs returns, are given in the
following table :— ° ,

Imports. Exporta.
Quantity, Value. Quantity. Value.
IMPORTS AND EXPORTS. Cwt. Ra. Cwt. Ra.
1. Fish Products.—
(@) Fish, dey, unsalted . . . .| 44204 | 146576 | 199,825 | 41,31,398
(b) Fish, dry, salted . . . . . 2,480 18,820 141,897 | 23,40,020
(¢) Fish maws and shark fins . . . 5,202 33,104 5,840 5,00,558
(d) Fish, wet-salted . . . . . 29,587 2,87,235 7,394 54,188
(e) Fish, other sorts . . . . . 2,767 1,683,042 . .o
2. Canned fish . . . . . . . 11,797 85,97,648 . .
8. Cod-liver oil . . . . . . . 1,703 1,02,126 . .e
4. Fish, oil, ete., hardened . . . . . 3,914 62,701 . .
8. Fish manure . . . B . . 42,900 1,01,929 116,228 5,08,520
Total . . 15,03,178 .. 75,20,508
RE-EXPORTS.
Fish oxcluding canned fish . . . . . . . 1,051 85,708

In the absence of precise information rogarding tho various products traded in, it has not been
possible to reduce these uantitics into equivalent weights of fresh fish, and work out the net
available supplics. As far as value is concerned, the balance of trade has been in favour of India
to the extent of about 61 lakhs of rupees.

CHAPTER IV.—PREPARATION FOR THE MARKET.

A.—@General.

Among the perishable foods fish is most liable to taint* and is perhaps most poisonous when
tainted. In the warm climate of dhe country, due to the combined action of bacteria® and enzymes*,
the quality of the fish deteriorates very rapidly and ordinarily fish arc unfit for human consumption
eight hours after being caught, unless otherwise treated in the interval.

The marketable surplus of fish caught from rivers, tanks and other inland resources is almost
wholly consumed as fresh fish. The preparation of such fish for inland markets in most parts of the
country consists in merely removing the viscera, viz., intestines, liver, heart, lungs, etc., and washing,
In Bengal, however, consumers insist on round fish.

Regarding sea fisheries the position is different. The industry is scattered over a long coast line 3
fish supplies are irregular, the producers work on individualistic lines or in small groups and the
quentity caught by each fisherman or a party of them is always small. The method of catohing,
the smallness of the boats, and certain established customs hinder the adoption of steps whioh could
keep fish free from taint during transit from the moment of catohing to the shore. The boats have
often to stay for hours to get a sufficient catch during which time the fish heaped in them get trodden
upon and are exposed to the full glare of the sun. Outside the comparatively high class markets
in the coast and a few places scantily served with fish in ice, the supply of fresh marine fish
in India is very largely tainted. The bulk of the sea fish are sun.dried or cured with salt and
in this form reach consumers inland. On the other hand, one sometimes finds large shoals unex-
pectedly contacted and enormous catches being made. Moreover there are again a number of fish
oaught from the sea which are little ytilized as food, either because of unfounded prejudice against
them or of the ignorance of the general public regarding their quality. As a result, many varieties
have to be converted-into industrial products like manure, * gueno”’, etc.

! WrE— e mﬂ"ﬂ"—"‘ e — PORZTION 1 S e e vty sman ¥ £ oy T T
¢ See glossary. a2
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B.—Methods omm regarding

(1) Caronxa,

Fishermen and others engaged in catohing fish employ various types of boats and nets in the
different provinoes, the gear being adapted to the different conditions of weather, physical ocharacter-
tstios of the coast or water to be fished, etc. These have been discussad fully in Chapter II, *¢ Fishing
methods and gear*’, of this report.

(2) CoLLEOTING.

The fish caught are put in a heap in the boat or in & coir-net. Generally, boats land fish either
early in the morning or after 4 o’clock in the evening, but if shoals are contacted, the boats get
quiockly filled and catches may come at any moment. At fishing sites which are served by rail, fisher-
men genorally collect their catoh to suit the looal railway timings. Tas catches are handed over to
the flsherwomen or to the middlemen who first sort the fish according to species and size and arrange
for salo.

1f fish could be rapidly collected from fishing sites and immediately transported to the urban
ooastal markets, a greater percentage of the catch would have been ntilised as fresh fish. The use of
motor * fish carriers’’ by the Bombay Government illustrates this in a striking manner. To augment
the supply of fresh fish to the city, the scheme was inaugurated in 1933, and one power propelled
boat was used to bring fish from adjacent fishing centres to the city. Tho field of operation quickly
extended and within two years fishing centres 200-—300 miles away fromh Bombay were being regu-
larly visited. After Govornment had shown the way, the trade took it up. In 1938, the four carriers
which the Government had constructed were purchased by private persons. By 1940, the number of
oarriers had increased to nine and the quantity of fish to 1,195,736 1b, against 2,662 Ib. in 1933.

Groat expansion of trade in estuarine and sea fish in Caloutta markets also resulted from
the use of motor boats for transport purposes from 1929 till the commencement of the present
War,

Fish oarriers, however, are not new to this country. Middlemen in consuming markets have
been and still are using sailing boats for collecting fish from boats in the sea. The limitations of ..
sailing boat for this work are obvious. 'The motor boat has the advantage of speed, freedom from
the vagaries of weather and a greater cruising onpacity. Properly equipped with an ice-room for
stowing the fish and operated from a base where there is a local demand for frosh fish and where
cheap ice as well as facilities for sonding chilled fish by rail to distant markets are available, motor
carriers should prove very successful. The useo of carriers in the west coast of the Madras Province
with bases, say, at Mangalore, Calicut and Cochin would result in the op:ning up of large markets
for fresh sardines, mackorels and other varicties in the inland.

Freshwater fish are generally collectod by the fishermen and despatched by the quickest means
of transport. In Bengal, “ live "’ fishes, which fetch a high price if sold alive and which are caught
in bsls and other confined wators, are collected and transported in the holds of boats, in water, ovor
long distances. Carps aro also transported alive in a similar manner. Certain estuarine varieties are
towed €5 rail or steamer stations in Hapers, which are cylindrical split bamboo cages with a trap-
door in the top. The quantities collostod and transported in the live condition are, however,
small.

(3) GUTTING AND CLEANING.

The process of removing the viscera is termed gutting.  (Soe lower plate facing page 21.) This
is generally accomplisl.cd by niaking a long cut along the dorsal or ventral line of the fish by
means of a knife aud pulling ouv the various organs by hand. Freshwater fish are gutted by
fishermen as soon as the catch is landed. The operation is not done so promptly in the
oase of sea fish, although this is an essential preliminary to every kind of salting and drying
process. Only large varieties ear-marked for transport to distant centres receive immediato
attention. As the alimentary canal is the starting point of all putrefactive changes, the
neceesity for quickly removing this cannot be too sufficiently emphasised in a tropical country
like India. Ordinaty varieties are not gutted till they are on the point of entering the fish-
euring or drying yards, i.e., about 5 to 6 hours after death. The gutted fish are seldom washed.
ILe entrails are thrown about in a haphazard way. No attempts are made to utilize them
as manure or even to dispose of them properly. Greater and more widespread use of fish
ourriers disoussed in a previous seotion would result in considerable improvement in the methods
of bandling the fish. Where ¢‘ocarriers’’ cannot be introduced, fishermen should be induced to gut
all varieties immediately after the catohes have been landed. The provincial fishery authoritics
ghoyld take up this matter. When there is an organised attempt to gut and clean fish on the beach,
it would not be difficult to salvage the inedible matter, which forms 15—20 per cent. of the raw
weight, for use as a nitrogenous manure,

O.—Preservation and ocuring of fish. v
All the processes which inhibit or wholly arrest post-mortem changes in animal products, e.g.,

refrigoration, desicoation, piokling, smoking, the use of antiseption, canning, eto., osn be utilized for
tke preservation of fish. -
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(1) REPRIGERATION:

The method of treatment differs acoording as wiiother the fish are to be pressrved for one or
two dags only or for ssveral days together. In tho former case merely packing the fish with broken
ioe in a dealwood box would suffice. Saw dust or rice husk can be sprinkled over to prevent a too
rapid melting of the ice. Fish intended for long storage have to be quickly frozen in special air-
cooled chambers or with chilled brine* glazed® and stored at a low tomperature.

There are about 270 ice factories operating in India and a ton of ice costs from Rs. 14 ems-
factory in Bombay to Ras. 45 f. o.r. at stations in Malabar. These ice factories cater to the needs
of tho public for cooling soft drinks in tho summer months. Enquirics show that thero is only one
factory (in the Bomnbay city) which manufactures ice specially for the fishermon and which does not
put up the price of ice during summer months. In the inland, ico is used for keeping fish whole-

some during transit to a distint market only, espocially during summor. On the coasts at most
fishing contres ice is hardly available.

There are about 50 cold storage instaflations, large and small, all ovor India, of whioch only one
has special arrangements for freezing fish. When storage facilitios ar available near the sea-coast,
the fish merchants keep baskets of fish, often packed with crushed ico (this is to prevent taint
setting in till the fish gets cooled to the temperature of tho storage room), in the chifled room of the
cold storage. In the Bombay city, the Municipal Corporation has boon operating a suitable chilled
room within th> Crawford Market, since 1923. B-sides this, there are two similar installations in
the city, onc in the Sasson Docks whero fish are actually landed.  Only fish which remain unsold at
the end of the market hours or which arrive too late to take part in tho day's auction are kept in
storage and the fish are taken out within 24 hours. The Bombay units have proved popular bocauss
fish aro accepted for storage for ono day at reduced rates. Tt might be profitable to instal similar
storage rooms in all urban coastal markets, but they should be located either on the fish landing
ghat or in the vicinity of the wholesale assembling market.

On the whole, fish freezing has a very limited scope for development in India. Frozen fish even
in the best inland markets cannot be sold at more than Re. 1 a soer. With the average temperature
at 90°F. the cost of freezing comes to about as much as the cost of fish and tho price appreciatea
with storage. Storage cost in a cold store maintained at 10°F. may well amount to one anna per
pound per week. Costly packing materials and the use of dry ice aro necessary to maintain the

temperature at 10°F. during transport and the cost at the consumer’s end would inorease propor
tionately with the distance.

(2) CannNiING,

At present there is practically no fish canning in India. There has been a considerable amount
of public discussion as to the prospeots of an Indian fish canning industry but no progress has been
achieved yet. The demand for this canned fish is small and s met mostly by excellent imported
European and American goods. It is doubtful whether any canning industry, if established for the
canning of Indian fish, could compete with a reasonable chance of success in this specialized
market. Europeans and Anglo-Indians who form the bulk of the consumers prefer tinned
salmon or herring to any of the Indian varieties. Canned fish cannot be adapted to the
Indian method of cooking. An average Indian prefers to cook his own food in his house than
take something recadymade and touched by  undesirable” hands. The oxperience of thoe Madras
Government in running a fish cannery—this was located at Chaliyam (South Malabar) and worked for
16 years after being opened in 1911-—revealed the very many practical and technical difficulties that
have to overcome before fish canning can become a commercial proposition in India. In the words
of Sir F. A. Nicholsont * especially great are the difficulties when canning has to be introduced abd
$nitio as an industry almost untried locally in any of its branches ; where can-making has not been
practised except in making kerosene and coffee tins and petty bazar objects of tin plate; where
the scientific principles underlying the technology of canning are absolutely unknown; where the
machinery and plant both for can-making and for canning have to be ascertained, purchased abroad,
set up, and their practical working learnt through failure and loss ; where every member of the can-
making and canning staff has to be taught from the A, B, C of canning upward ; where the methods and
recipes have to be ascertained or invented ; where the discouragements of many failures have to be
faced, their causes sought out, and their lessons learnt ; where exper.ence has to be reduced to rules
and rules rigidly enforced; where the proper sorts and qual't.es of material (fish, oils, tin plate,
solder, labels, etc.), have to be searched out, tried, rejected or accepted ; where supplies of all sush
materials have to be organized and the difficult es of regular supply overcome ; where the resultant
goods have to be placed upon untried and somewhat mistrustful markets .

The above observations made over twenty years ago hold good even to day. The difficult'es
still are absence of regular supplies of fish, lack of good and cheap containers, the short canning

season, viz., only 100 out of 365 days (the problem is how to keep the skilled staff engaged during
the remainder of the year) and ¢ mistrust *’ in the market.

* Bee glossary.
¢ Page (sii), Prefsce—Remarks on canning—Madres Fisheries, Bulletin No. XIII—19040,
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As regards supplies of fish suitable for vanning although there is fishing going on all along the
extensive sea-coast, fish of a uniform size and quality and in appreciable quantities is diffioult to
obtain, even for a specified and limited season. The large fish canneries in the world depend for
their raw material either on pelagic species like the herrings, brislings, eto., or on anadromous* types
like the salmon, These are shoaling fishes and appear in certain well defined localities very regularly
year after year. In India, sardine (Olupea longiceps) and mackerel (Scomber microlepidotus) appear
in pelagio shoals, but their movements are very uncertain. Shoals are sometimes absent for years
together in any one place. These species are also bony. A method for softening these bones has
yet to be worked out. .

Fish is generally very cheap at producing centres. In an earlior section * Carriers’ were
suggested to bring flsh in ioe to consuming markets. By this mode of transport, the fish would
appresiate by over 100 per cont. in prioe and it would be impossible for a cannery to pay so much
for the raw material. High cost would prevent the ocanning of varieties like pomfrets, seer, eto.,
whioh are caught only in small quantities at any one \place and can be assembled together at a
oonsiderable cost. Moreover 40—50 per cent. of fresh fish is non.cannable and stationary ocannery
has to bear the heavy handling and transport charges on this waste material. For orliniry varie-
ties, the cost of the container remains the largest single item in the operating costs. Very good
quality plates with a heavy and uniform coating of tin are necessary. Such plates have largely to
be imported. If the contents are acidic, viz., preparations with tomato sauoe, etc., or if prawns have
to be packed, the insido of the tins have also to be laoquered. The manufacturing cost of a tin of
sardine or mackerel in groundnut oil comes to 4 annas of which the cost of fish is 14 to 15 per cent.,
the cost of labour, overhoad charges and other materials about 35 per cent. and the cost of the tin
¢an alone 50 per cent. Finally, there is the problem of getting work for the skilled staff daring
the off-season.

To overcome the main difficulty, wviz, regular supply of fish in prims condition
and at cheap rates, a mobile cannery is suggested. A large wooden boat with all the
fiecessary canning equipment fitted on board would serve the purpose. It could move to places
where fish are shoaling or are otherwise available in large quantities. It could buy from the fisher-
men direct such quantities as it could handle when the rigor* was still on the fish. It could select
the proper sizes. Inthe Arabian Sea the fishing season commonces soon after the South West
Monsoon. In a calm sea and with the westerly winds blowing, such a craft can oruise along the
coast and develop a reasonable spoed with sails. As a matter of fact, large wooden boats are
already used in India in the coastal trade and in Bengal most of the river traffic is handled by such

boats. Floating canneries are being successfullyt employed by the Japanese to can orabs in the
Pacific and a similar venture may prove quite practioable in India.

A fast power-propelled launch should work in conjunction with the canning boat. Tt should
replenish provisions, fuel and the empty oans and take baok to a depot on land, filled oans for
labellirg, observations and marketing. The performance of the motor boats used by the Bombay
Government as fish oarriers are on record and these show that such boats can cover 270—300 nautioal
miles, to and fro, in 3 to 5 days. The depot for setoring the ocanned fish and sending the require-
ments of the cannery can be at Karachi, Bombay, Cochin and Kidderpore (Caloutta). Empty
oans can be purchased at these places and other supplies such as fuel, etc., can alzo be easily
procurod. The ocanned fish oan then be put into urban markets without any further cost.

The capital cost including the cost of the motor boat, machinery to handle 2 tons of fish a day,
the motor launch, the maintenance of the depot on the shore, working capital, etc., should not
exceed Ra. 2} lakhs. For stimulating, instructing and aiding private enterprise, the local govern-
ments should maintain experts who should also investigate the technical problems connected with
the industry. Rooipes which would appeal to Indian taste, should be worked out and the possibi-
lity of oanning crabs, oysters and prawns in addition to fish, and the manufacture of fish pastes
should also be investigated. Goods which conform to well-known standards should be ocertified.

In foreign countries canned marine products are graded and Indian goods should also be graded
aocording to certain defined standards.

(3) Curina.

Genernl.—The ohief methods of curing fish in India are sun-drying without salt, salt-ouring by
the dry prooess and salt-ouring by tho wet process. The object of curing is to withdraw the natural
moisture from the tissue cells of the fish to prevent bacterial action as well as enzymic decomposition
which aot rapidly in the presence of moisture and warmth. About 75 to, 80 per oent. of the
weight of raw fish is water. To obtain & wholesome cure the drying process should bs rapid and
thorough. This can bo achieved by (a) heat, (b) dry air, (c) salt and (d) salt and pressure. In
cages (a) and (b), moisture alone is removed from cells by hot or dry air; in case (c) salt, by the
prooess of osmosis, displaces the fluid contents of the cells including not merely water but also the
niitritive constituents present in the orystalloidal* condition within the cells. Pressure acts by

drmirlx)g :;11: the contents from the cells together with what has already been extracted from the
cells by salt. . .

* See gloasary. =
tIn l%u.nhovu.phwmomiw—.!m Year Boek, 1936,
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Drying is preferred to wet-salting by the fishermen in Tndia. As salt is expensive, wet-salting
is rarely practised. When salt is used, it is applied only sparingly, putrefaction being prevented by
the subsequent heavy Jtying. 1n general, the methods of ouring by the dry and wet prooesses
yield an article which is not perhape unwholesome, but the produot is not attractive or appetising.
The principles underlying the methods are fundamentally correct but the products are unsatisfactory
through carelessness in applying them. )

In actual practice the type of cure depends upon the kind of fish to be oured, climate, materialy
available for curing, the length of time for whioh the fish are to be kept and above all on the pequire-
ments of the intended market.

The table below indicates approximately the quantity of fresh fish oured by various methods in
India. These figures are only approximate as separate statistics are not maintained regarding
quantities dry and wet-salted in the Govt. fish-ouring yards and as regards ouring outside the yards
only rough estimates are posaible. N

Statement showsng the amount of fish cured sn Indsa,

(In thousand maunds.)
Government fish-ouring Qutsido fish-curing
yards. yards.
Proyince/State. W b ' g ’ (T;Owld-
ot~ ry- un-
salted. | saited. Total. dried. Salted. | Total,

Sind . . . . . . . 9 44 ] 22 Neg. 22 78

Bombay . 8 . . B . 101 210 311 463 24 477 768
Madras . . . . . . 120 1,200 1,820 1,809 86 1,694 3,014
Travancore . . . . . .| Neg. 68 68 410 | 1,274 1,684 | 1,762
Cochin . . . . . ' 7 27 34 167 9 176 10
Orissa . . . . . . 2 19 2] 95 3 28 19
Bengal* . . . . . | . .. . 850 150 | 1,000 | 1,000
Baluchistan . . . . . . .. . 16 20 85 85

Kathiawar . . . . . . . . 2 1 21 21
Total . . . . . . 239 1,508 1,807 3,041 1,666 5,207 1,014
Porcentage to total sca-fish caught . 21 13-4 165 312 13-4 446 601
Aeam . . . . . .| . . . 50 16| 85 65
Other areas . . . . . . .. N 21 3 24 24
Total . . . . . .| .. . .. n| 18| so| 89

Perocatage to total catch of freshwater

tish . . . . . . o 11 03 14 14
Grand Total .« . .| 239 1568| 1,807 | 372 1684 | 52086 7,108
Percentage to total fish production . 13 88| 100 | 207 88| 205| 308
“Tstuarine and soa Neh. ’ ' " ————

(@) Sun-drying.—Drying in the sun or in the shade is the simplest method of curing fish and
theoretically also the best, because the nutriments are not withdrawn from the cells and wasted as in
ealting. But a good cure is impossible on the tropical ses-coasts beoauso the air, though hot, is
very moist and the exterior of a thiok tissue is toasted into & hardened surface when exposed to 'tho
sun, the inside remaining still moist and werm. In dry regions like the interior of Bengal and
Ann.m" o, sun-drying is relatively more successfal especially when the operations are oarried on i

inter.
8maH or thin fishes such as Bomhay duck, ribbon fish, prawns, silver-bellies, white bait,
are dried in the sun all along the coasts, chiefly where curing yards are not easily acoessible or';z:
the fish caught are very much in excess. The catoh is simply apread on the beach in & thin layer
a coir mat, oadjan leaves or bamboo thatties to prevent admixture with sand, and dried for a da z
two. Periodically the fish are turned over and before night-fall removed and heaped upin a o
englosure. Sun-dried fish always contsin 5 to 8 per cent. sand as impurity. In the absence of sun.
shine, the fish :g)eoﬂly; the oily varietes ﬁ’gmrefy and may have to be disposed of as manure. A
few special products like sherk fing, maws and trepang (beche-de-mer) as wel ag pra'wnl
shri_mp and white bait are always dried without salt. On the Gujarat coast and in Kathiawar .“'
varieties except Jew fishes are sun-dried. In Bengal the sea and estuarine fishes are ouved b
simple sun-drying on the fore-shore of the Bay of Bengal in the Khulna, Bakarganj and Ohitt ony
digtriots. In Assam,  Sutki ” the common ‘sun-dried fish is prepared mainly from lreah'?;e:
w«h as labeos, catla, etc. After gutting, the fish ave laid fla side by side on mats made of
e and efrplrse:ilrt;‘ the sun. Sometimes th.r:dm bamb::rphtfurm 8—4 feet high to spread
on. e ing prooess is continuous extends for & week or 10 i
sunshine and the fish ate pot removed at night, daye dopending on vhe
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1n other provinces, $he fishermen are reported to dry small quantities of fish whioh ¢! are
unable 0 sell or consume themselves. The quantities so produced are, however, quite ible.
Is will be observed from the preceding table that this method of ouring is extensively used and as
muoh as 81-2 per cent. of the total catoh of sea fish is treated in this manner. On the other hand
only 1 per cent. of the annual freshwater catoh is cured in this manner.

(b) Curing with salt.—There are two methods in vogno ocommonly known as (a) the Common
Oure or Dry Cure, and (b) the Ratnagiri or the Wet Cure. In addition, small varieties which are
intended for quick consumption are sometimes * light-cured * in certain coastal areas. This proocess
consiste in lightly salting the gutted and cleaned fish by keeping them for a few hours in saturated
brine and completing the oure by washing and drying in the sun.

(§) Common cure or the dry cure.—Large fish as seer, pomfrets, cat fish, Jew fish, perches, eto.,
are split through the dorsalsline from the root of the tail to the tip of the snout and the guts and

are removed. In this position, the vertebral column remains attached to one side of the fish.

vertebral column is next severed from the fleshy side for the greater part of the depth of the fish
but is not out and removed. This operation gives the fish a wide flat shape. Soores are then made
on the thiok fleshy parts by passing the knife lengthwise. After washing, the fish are ready for the
.gﬂuﬂon of salt. In the case of thinner fish such as ribbon fish, mackerels, small pomfrets, eto., only
the first dorsal out is made. Maockerels are sometimes slit in the abdomen. rdines are cured
either by outting oft the head and the abdomen with a single diagonal cut or by simply slitting and
removing the guts and gills. Large sharks are out into pieces of convenient size and filletted.®* All
out-wp fish are usually washed in sea water before salting.

The proportion of salt used varies in the different provinces. In S8ind and Bombay, it is one
rn of salt to every five parts of fish irrespective of the variety or the season of the year. In the
adras yards, fishes are divided into five groups for purposes of issuing salt. The proportion of salt
is fixed with regard to the thiokness of flesh of the fish and weather conditions. Large fishes get
1: 8 in wet weather and 1 : 4 in dry weather, while smaller varieties are given only 1 : 8 or 1 : 10. The
bigher proportion allowed during the wet weather is to enable more thorough expression of moisture
through appliontion of more salt to compensate for unsatisfactory drying. In Coohin, the proportion
is invariably 1 : 8. In Travancore the officers in oharge of fish ouring yards are given discretion to
:lmhlf‘yhﬂshu into * Fat '’ and * Lean * varieties, the proportion being 1 : 3 for the former and 1 : 4
or ¢ tter.

The salt used is marine salt obtained by the solar evaporation process. It consists of ocoarse
small orystals with the colour ranging from brownish white to white and oontaining about 90 per cent.
sodium ohloride, 40 per cent. magnesium salts, 1'0 per oent calcium salta and 30 per cent. of
insoluble matter.

The salt is applied to the scores and rubbed all over the out surface. The fish are then arranged
in layers in salting receptacles such as half-barrels, tubs, small dug-out canoes or cemented tanks.
Ol oanoes are very popular in the Sind and Bombay Provinces. On the East Coast of the Madras
Provinoe, salting is done in earthen pots in Northern Ciroars, and in pits, chatlies (mud pots) or
hollowed palmyra butts in the Tamil distriotse. Generally, the fish are kept in salt for 12 to 18
hours. They are then taken out, washed in the * self-brine "* found in the salting vessels and put
out in the sun on coir mats or cadjan leaves spread on the sand. A second washing in sea water
after salting improves the appearance and oolour of the fish, but as the washed fish would weigh less
after cure, this is rarely done. It takes at least two days to dry the fish, Nearly 16 lakh maunds of
sea fish, which is 13:4 per cent. of the total annual sea fish oatoh, is cured in this manner. Madras
Provinoe alone dry-salts 2 lakh maunds of fish every year.

Small fish dry better than larger varieties. The fish also absorb salt during the ouring process,
henoe it is difficult to caloulate the real dryage, s.e., the net loss in weight. In the Madras yards,
the average percontage is 40. Roughly it can be stated that large fish lose about one-third and
small fish one-half of their dressed weight by dryage. Cured fish from fish ouring yards are further
dried for a day or two bofore despatoh. If intended for long storage, the fish are periodically ex-
posed to the sun by ourers or merchants.

(83) Wet-salting or the ** Ratnagiri '’ method of curing.—As the name indioates, this is the cure
generally adopted in the Konkan districts of Bombay Province. Large fish such as seer, black
pomirets, sharks, lndian salmon, eto., are generally treate§ in this manner. The fish are ﬂt.

tted and cleaned as for dry-salting. One pound of salt is required for every three pounds of :
g:lf the quantity of salt is rubbed on the cut surface of the on the first day which are then
stacked on the floor of the curing shed to a height of 3 to 4 feet. 'On ¢bhe second day, balf the re-
maining salt is rubbed in and the fish 80 re-stacked that the top fish become the bottom ones; om
the third day the remaining salt is applied and the fish re-stacked again. They are allowed to re-
main in this condition for another eight days and then removed ; they are not sun-dried afterwards.
T.e foul brine flowing from the stacks is absorbed by the sand on the floor of the shed. Curers
grom Goa, Ratnagiri, Visiadrug and other places in the Bombay Province resort to certain Madras

2800 glossary.
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tusted in South Canars to cure fish by this method. In Sind, a small smount of wet-salting
i’..;:o.timd in the fish curing yards near Karachi. Fishermen who go out in the so-oalled ¢ Ratna-
gid boats " and stay out for periods upto s week in the sea, always oure their catoh in this
manner.
hed product is very moist and yields to the light pressure of a finger. Fish oured in this
msnﬂ?cﬁh:‘:ld boproomumod before the rains set in and in any oase should not be kept for more
than 3 to 4 months. Wet-salted fish normally contain 60 per cent. of water, 16 per osnt. salt and
24 per cent. solid matter, against 80 per cent. water and 20 per cent. solid matter in raw fish.

S8moking.—Smoking is almost as universal as salt curing in every country except India. The
oxoo:;)ion is ptgbnbly due to the comparatively small need for & fire (for wtrming_) in the coastal
areas in this country. The preserving power of smoking is due partly to the desicoation by heat, and
partly to the antiseptic action of small amounts of creosote, acetic acid, eto., present in the smoke.

The process consists in first placing the ocleaned fish for a short time in brine or salt and sus-
pending them on rods in a kiln in which a smoky fire of wood, saw-dust, rioe-hush, eto., is bu .
Smoking may be cool or hot, heavy or light, long or short according to the type of product d .
Light hot smoking for a short period is given when the article is intended for quick consumption.

The process is simple and often the most delicious and tasty article is the one prepared on a
domestic scale by the fishormen and their families. A barrel or a packing oase open at the top with
s small opening at the bottom for the fire, and with a removable cover and a few spits (rods) on
whioh the fish hang, makes a very good * hot smoking ™ kiln for small quantities ; by placing the
fire outside and passing in the smoke by a pipe, the same kiln serves for * cool-smoking ", For
large quantities, any cheap struoture through which smoke oan freely ascend serves 'th? purpose (see
plates facing page 33). Hence smoked oure can be conveniently introduced in India if only the pub-
lic would accept this wholesome preserved food. At most fishing sites quantities of fish often come

too late at night for Government fish curing yards or in too large quantities for ordinary handling.
Instoad of throwing them away as tainted or drying them for fertilizers, they might be turned into
palatable food by light smoking. For this process, salting is just a preliminary to smoking and as
only a small quantity of salt is needed, duty-paid salt can be used for this purposs. The fish are safe
a8 soon as they get into the smoke. The process can be carried on even under adverse weather con.
ditions. Experiments conducted in Madras have shown that sardine, mackerel and small seer, pom-
frets, Jow fishes, ribbon fish, eto.. give excellent results. Hilsa will probably give the best smoked
fish which may well stand comparison with the bloaters, red herrings, kippers, eto., of England snd
the bonito of Japan. To raise smoke, paddy husk, chips and saw-dust from teak, white ocedar, ooir
huak, eto., can be used and can be obtained cheaply everywhere. Smoked fish will readily appeal to
European taste, and the fact that there are troops stationed in several cantonments all oves
India, opens up the poesibility of a large and immediate market for such fish.

(d) Other methods.—(5) Pickling with salt and tumarind.—Mostly maockerels are cured in this
manner and the entire quantity produced is exported to Colombo. After gutting and washing, salt
with a small piece of Malabar tamarind (called Goruka pulli in Malabar) is thrust into the sbdomen
of the fish. They are afterwards arranged in layers in a barrel with a sprinkling of salt and tamarind
between the layers. Heavy weights are placed on the top of the pile and the barrel is temporarily
closed. At the end of 3 to 4 days the *self-brine” is run off through & small hole made in the
bottom. The fish are found to have shrunk oconsiderably. They are pressed down and the barrel
is filled with more fish from other barrels to make good the shrinkage. When completely filled im
this manner, the cover is put back into the barrel and the original pickle (brine) returned till the
barrel is “ bung-full . The proportion of salt is 30 lb. per maund of fish. Each barrel may con-

tain 6,000 mackerels and weigh about half a ton. This type of cure is conducted only in o few
yards on the west coast of the Madras Province.

(%) Prawn-curing.—Prawns are cured by boiling and then drying or by simple sun-drying. The
former method is resorted to chiefly during the wet weather. The crustraceans are boiled with
water in wide mouthed copper vessels till they become reddish brown. After drying in the sun,
She shells are removed by putting them in jute sacks and beating the sacks hard against & block of
wood. The kernels are sorted out and once again dried before storage. The shells are in demand
8s manare. In the second process fresh prawns are simply sun-dried and the shells are not removed
from the dry product. Shelling and drying result in s loss of 80 per cent. of the weight of raw
prawns, while sun drying (unshelled) causes s net loss of only 40 to 50 per cent. .
o In Orisss, prawns are preserved by spreading them on thaitics over  quick bat smoky

A new process for curing and storing prawns is being popularised by the Madras Fisheries
Department. Here, prawns are blanched® by dipping in boiling water or & 6 per ocent. salt solation
which are then shelled and salted by immersion in saturated brine for sbout 20 minutes. After
draining off the brine, the kernels are dried either in the open sir or in & drier. The drying is onl
partial and is stopped when the prawns are so firm thav fairly strong pressure between the thum
snd the finger leaves an impression on them. This product is put into s tin whioh is sealed and

*flos gloasary.
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tYen oharged with carbon-dioxide. * Semi-dried ’ prawns are ssid to keep for nearly » year. When
immersed in water for about thirty minutes the excess salt dissolves away, the prawn absorbs water
and is said to look and taste like fresh fish,

(§%5) Fish pastes.—Tamarind fish paste is prepared in Malabar from sea fishes, The fish are
out into slices and salted. When dry the slices are treated with a pungent and spicy paste consisting
of chillies, mustard, garlic, tamarind, etc., prepared in vinegar. In Jalpaiguri, powdered dry fish
mixed with crushed stems of caladium (Kachu) is made into balls. A paste called hidal khunda is
made by Nowgong fishermen from certain small varieties of fish. These are placed in a hole dug
in the ground and kept covered for nearly a month. The mass is then dried in the sun, powdered
and packed into bamboo tubcs. Sometimes, a little ground pepper and some alkaline ash (called
“khar* in Assam) is mixed with the paste at this stage. The Mags in Cox's Bazar (Chittagong,
Bengal) prepare a fish paste called nga-pee out of prawns. These are pounded into a paste with
8 :1 selt and the fluid drained off. The paste is sun-dried and again pounded. The process is
repeated till the product is stiff and clay-like. In Assam a favourite fish paste called shidal sukts is
made from dried fish. These are allowed to soak for a few hours in water and then packed closely
in matkas, the interior of which has been well smeared with fish oil. Fish oil is sprinkled between
the layers. The jar is sealed and buried in the ground for several months to allow the fish to develop

the necessary * taste ',
D.—Issue of duty-free salt for fish-curing.

Throughout the world salt is the most important curing agent for fish and other live-stock

products, viz., meat, hides and skins, etc. Prior to the period when salt became an excisable com-
modity in this country the fishermen were in the habit of preparing the salt from sea-water—the
80 called salt earth-—for their home consumption as well a8 for curing fish. Even after the imposition
of this duty the collection of salt earth was permitted in the Malabar and Canara districts of
the Madras Province, and in the last quarter of the 19th century the common complaint was that the
salt tax had destroyed a flourishing trade in cured fish in Bombay and all along the east coast from
Bengal to Cape Comorin. The report of the Committeo on Fisheries in Madras (1929) contains a
review of the circumstances which led to the establishment of Government salting enclosures for the
purpose of supply of salt at a little above the cost price for bond fide curing purposes. The earliest
of these enclosures were opened in 1874,
.. The records on the subject show that the salting enclosures (the present day ¢ fish ouring yards ’)
were established in'the interests of the public, namely, to provide them with more wholésome
salted fish as an article of diet and incidentally to save the Government the trouble, expense and
risk of designing and administering measnres against the use of salt earth, the collection of which
was an immemorial right in ocertain districts. An institution like the fish curing yards does not exist
in any other country.

Although tho hope that the better quality cured fish manufactured in the yards would be
appreciatod by the public at large and would displace fish cured in the primitive way from the
markets did not materialise due to tho inability of the consumers—the poorer classes—to appreciate
the ditference betwoen the two qualities, the fish curing yards became numerous and popular, Madras
Provinoe alone having 108 yards in 1892.

In the initial stages, the salt department of the Government of India was the administering
and controlling authority. The policy of the Central Government in regard to the yards has,
therefors, influenced their development to a remarkable extent. The policy adopted was to oconfine,
as far as possible, any expense in maintaining the yards merely to foregoing the excise duty on
salt issued for curing. The cost of running the yards, e.g., the construction and maintenance of
salt godowns, the pay of tho establishment, the cost of transport of salt from the factory to the yards,
eto., was recovered by a charge made on the issue price of salt. 1n deciding whether or not a yard
should be opened at a particular place, the primary consideration was whether the yard would
result in financial gain to itsclf or not. There have been many instances of strong requests for
opening new yards being turned down on the ground that they might result in financial loss. The
Central Department supplied salt through contracts with salt merchants for dolivery at particular
areas, The issue price of salt, therefore, remained different in different provinces. For some
reasons the administrative expenses increased b.th in Madras and Bombay after 1908. The amount
recovered from the ourers did not fully cover these expenses and the yard finances began to show
deficite. At the time of transfer of the yards to the provincial fishery authorities (in 1924 in Madras
sad in 1934 in Bombay), with a view to avoid loss, the issue price was raised on the basis of ocertain
financial caloulations. The result was that it doubled from 10 annas to Re. 1-4-0 in Madras and
inoreased from 14 annas to Ra. 1-1-0 in Bombay.

For .obvious reasons, a policy of opening new yards where there are reasonable ehanoes of
improving the fish business, and cheaper salt, would induce more fishermen to own ** tickets " in
the yards. But this is not the case even now. In Madras, for instance, applications for opening
new yards are entortained only if the applicants undertake to: (a) provide a suitable site,
(b) erect buildings of the size and kind required by the Department, and (c) fence the site to the
satisfaction of the amthorities, at their own cost. Secondly, after the isswe price -of salt waes raised
$o Ra. 1.4.0, the Provincial Government is making a * profit by operating & concession originslly
frented by the Government of India in the interests of public bealth.

* Sce glassary.
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In Madras Provinoe the cost of production of salt varies from 4 annas per maund at Tutfcorin
%o 7 annas por maund at Bimlipatam. The average cost of salt per maund for delivery at the
yards in the Bombay Provinoe (inclusive of transport oharges) is 8 annas. Thus it would appear
that 625 to 80 per cent. of the cost paid by the Madras curers are utilized towards maintenance of
the yard and transport charges while in Bombay 66 per cent. is utilized for maintenance charges.

These ere originally established more in the interests of public health than to beneflt
ourers. NZ :lrg;l;, they have I)"esulted in the quality of the oured fish being improved and a more
wholesome product is now available to the poorer class of consumers. Also, the yards have
rendered unnecessary the setting up of a preventive establishment for administrative measures
agsinst the use of salt earth, But as far as the fishermen are concerned they have not been
benefitod by the policies pursued by the Central and, later, Local Governments. The Madras
Committee on Fisherios actually recommended that out of the caloulated issue price of Rs. 1-4-0 per
maund ({including cost of salt and of running the yards) only 60 per cent. or 12 annas nhopld be
recovered from the curers, the balance being met from general revenues, but this recommendation has ,
not been implemented yet by the Local Government.

[
E.—Note on number, location and sise of fish-curing yards.

There are in all about 151 fish curing yards in India. Their distribution in the maritime
provinces and States is indicated in the map facing this page. The yards deal only in ralt
cured fish. Each yard is & strongly fencel enclosure, from half'an acre to five acres in area, depend-
ing on the quantity of fish caught in the locality. There is only one entrance and the passage to the
yard is through a building which has an office room on one side and a salt godown on the other.
None can enter or leave the yard without being observed by the person on duty. Larger yards
are in charge of Sub-Inspectors who are paid Rs. 60—80 per month and the smaller ones in charge of
Petty Yard Officers who are paid Rs. 20.

Each yard has a number of curers to whom * tickets ' arv issued froe of cost. The majority
of the ticket holders are fishormen. Tho numbar of tickets ranzes from 56 to 120. All salting
operations should be done within the yard. and the ticket-holder has to provide himself with & shed,
salting roceptacles, mats, etc., for drying th» fish. The ouring sheds are generally constructed in
rows alongside the fonce, with doors facing the quadrangle, the open space in the middle being
used for drying the fish. The provincial fishery authorities who now ocontrol the yards insist that
the sheds should be of a standard pattern, and with ocemonted tanks having roundod sides and
bottom for salting the fish, .

The fish brought to the yard are weighod first. When too many fish have to he handled, they
are measured in baskets of known capacity and the weight caloulated therefrom. Salt is then
1ssued for curing. As already stated, the amount of salt to be applied per maund of fish depends
upon the size and type of fish, the season (dry or wet weather), and the kind of cure. In the
Madras yards the quantities to be issued have been carefully standardis:d with special reference to
the above factors. Salt has to be paid for on the spot ; no credit is allowed.

When the curing is over, the salted fish are weighed before they are removed from the yards.
The percentage loss in weight that fish undergo during dry and wet-salting has been worked out in
cach yard, and the yard officer can thus satisfy himself that salt has been used in the approved
manner for the approved purpose.

In Sind and Bombay Provinces, duty-free salt is issued to large boats proceeding to the sea.
These boats stay out for a week or 10 days before returning to the shore ani the salt is used for
curing fish in the boats. The owner of the boat has to get a permit from the ('ollector of Salt
Revenue. Thereafter he gets his name registered in the nearest fish-curing yards and makes a
deposit against the cost of salt that is to he issued to him. Immediately he returns from a voyage,
he has to produce for the inspection of the yard officer the cured fish and return any salt left unused.
The number of large boats which go out for fishing in this manner is small. In Bombay, owy
41 boats are registered to carry duty-free salt and the average quantity issued per boat is only
23 maunds per annum.

In the Bombay Province the 32 yards serve a coastline of 170 miles from Boria to BhatM), which
is equivalent to e fish ouring yard to every 5'3 miles of coast-line. No fish curing yards exist in th
Bombay Province north of Boria. Of the 105 fish curing yards in the Madras Province, 58 are situated
in the two distriots of South Canara and Malabar, the coast-line of which is 240 miles and 49 on the
east-cosst. In the Cochin State there are three yards (one newly opened) which serve a coast-line of
41 miles. Of the 12 yards in Travancore, 7 are located in Southern, 3 in Central and the remaining 2
in Northern Travancore. In the Orissa Province, there are only three yards and all these are in the
sputhernmost maritime district, viz., Ganjam.

The quantity of fish cured waries according to the fishing season. In the following table
average quantity of fish brought per yard and the average .quentity of salt issued during 1938-
abe glven. It-will be obwerved that fish curing is selatively more important on the Malabar ‘0anst,
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Tadle showing the disiridusion of the flsh ouring yards and the average quantilies of fleh saited in them.

Name of districs No. of Length Average quantity Average
. or ards of of fish brought quantity of
section. yarda. coast-line. for curing. salt issued.
Wes! Coast.
Mds. Mds.
1. Ratnagiri district . . . 18 80 6,974 1,979
8. North Canara districh . . 14 80 7,395 1,969
8. South Canara district . . 22 150 6,585 ) 3635
4. Malabar district . . . 34 90 17,767 ) '
8. Cochin State . . . 2 41 15,954 1,700
6. Travancore . o . . 13 172 5,635 1,486
Eas' Coast.
Madras—
7. Southern Seotion . . . 14 4,159 872
8. Central Section . . . 9 1,150 10,029 1,499
9. Northern Section . . . 28 3,604 448

The transfer of the yards to the local fishery authorities has materially improved ths quality or
oured fish. In Madras, model curing sheds have been constructed by Government in a few yards to
oonvince the fishermen, by actual demonstration, . the valuo of improved sheds. In Bombay also,
Government have construoted similar but larger sheds.

These fish-ouring yards are unique institutions. They automatioally become the assembling
centres for fresh as well as cured fish. k

F.—Note on the manufaoture of fish oils.

Oils derived from fish oan be classified broadly into two groups. In some fish, such as sardine,
mackerel, cat-fishes, etc., oil is distributed generally throughout the muscles and the flesh. in others
which have lean flesh, viz., sharks, etc., the oil is concentrated in the liver. Oils obtained from the
first of these classes, by expression from the whole fish, age generally knovn as * fish * oil3, and ars
used in various industrial processes such as soap-making and leather manufacture. The other class
of fish yleld the more valuable medicinal * liver " oils, the therapeutic vilua of which depends on the
Presence of vitamins A and D in them.

“ Fish " oil and guano—the product obtained by drying the oooked fish after oil has been ex-
pressed—are made only on the west coast of the Madras Provinoe (Malabar and Canara) where shoaly
of oil sardines appear, ususlly in great abundance, from August to June. In the Bombay Provinoe
and in Bengal, Assam, etc., very small quantities of crude oil are made from sharks, rays, cat-fishes,
eto. But as these varieties are in demand as food, the quantities produced are negligible and the
oil is used by the fishermen themselves for their domestic requirementas.

From time immemorial, oil sardines have been used either for oil or for fertilizer, but in the
orudest possible way. The usual method was to obtain the oil by putrefaction of a mass of sardines
oontained in & worn-out and filthy dug-out canoce. It was also a wasteful process, as the residue was
thrown into the sea. The oil was of the worst description and odour and was useful only for
smearing the planks of country boats so as to make them impervious to water. When fertilizer was
desired the procedure was to spread the sardines on the sand of the open beach and dry them in the
sun. Large quantities of valuable oil—of no manurial value—were wasted in the process and the
produot became highly impregnated with sand.

In 1907.08, the Madras Fisheries Department took up this important subject and after carrying
out some experiments, recommended adoption of the American practice with necessary modifica-
tions. Under the new method, the fish were boiled in open pans over a fire and the boiled stuff was
then pressed for oil. The pressed sorap was dried in the sun and formed ‘ guano”. The whole of
the oil was thus obtained as a very valuable marketable product while the pressed sorap was readily
asaimilajle as manure.

The Department also advocated the opening of small factories for the purpose. The move was
sttended with immediate success and several *Oil and Guano’ factories came into existence.
These factories are situated within 100 yards from the sea and are equipped with iron cauldrons,
presses, comented tanks, drying yards, etc., for the proper treatment of the fish and drying of the
cooked sorap. To set up and work a factory for the manufacture of fish oil or guano, s licence has
to be obtained from the Looal Board Authorities. Such licences are granted only when they are
construoted at some distance from inhabited areas and are properly equipped and ventilated.

Fish meal used for feeding cattle and poultry is also manufactured in & similar manner. The
operations are conducted with greater oare and the cooked fish is dried on & tiled bare-
beoue to prevent any admixture with sand. The fish sorsp is then powdered and sieved and
the resultant product is “fish meal”. Fish meal can be manufactured from all common fishes,
but very hard bones or excessive oil in the fish are undesirable.



Medicinal flsh liver oif.—The use of shark-lver oil as a tonio for wasting disesses wes knewn
in Ind!a as early as 1850. Tho method of preparation desoribed by F. Day in his ‘“Sea Fish snd
Fisheries of India (1873) shows thst all necessary precautions were taken to obtain & reslly high
olass product. A summary of this will be of great interest at the present moment :

 Livers were graded. Three grades were recognised: (1) firm and pinkish (best), (2) firm,
grovish externally and reddish when cut (medium quality) and (3) flabby, whitish externally as
well as intornally (inferior). The liver should be treated within 6 hours of the death of fish and
the gall-bladder should be at onoe removed and the gland thoroughly washed. The glands are
next bled by slitting the veins and washing repeatedly with water. Thereafter they are out
into pioces of 4 Ib. weight each. Two such are placed in an earthen vessel capable of holding
from 4—5 gallons. Sufficient water is poured to cover the liver with 1} inches of fluid. The
vessel is placed for 15—20 minutes over a slow fire and at 130°F. it is stirred up. When frothing
commences, the vessel is at once removed and placed on sand to cool. The oil floating on the
top is skimmed into large glazed earthenware jars by means of a wooden ladle. The orude oil is
passed through flannel, what did not pass through being rejected. "’

The main centre of production was Calicut, where manufacture was initiatgd‘ in 1854, and
during certain years over 5,000 1b. per annum were produced. About the year 1870, however,
ood-liver oil began to be imported into India at a price lower than Indian fish liver oils, and the
Indian industry began to languish.

The stoppage of imports of cod-liver oil duo to the present War and the necessity for a cheap
oil containing vitamin A has led to the revival of this indigenous industry. Mediocinal oil from
sharks and saw-fishes is being produced onoe more in Calicut. The Governments of Bombay and
Travancore are also encouraging the industry. An analysis of the Indian fish liver oil has shown
that, on an average, it contains 10,000 I. U. of vitamin A per gram, s.e., 10—15 times as much
as the average imported cod-liver oil. Hence, before putting the oil in the market, it is blended
with rofined groundnut oil in suitable proportion to bring down the vitamin A potency to about
1,500 I. U. which is double that enjoined in the British Pharmacopoeis for medioinal cod-liver oil.

All along the coast, fishermen are encouraged to catch more sharks. In the Madras Province,
the livers are brought by the fishecrmen to the nearest fish-curing yards, where thoy are cleaned,
washed and boiled in open tin-coated copper pans, with water. The fishermen are paid at the
rate of 3 annas por Ib. for the raw liver. The crude oil extracted is sent to the Government Oil
Factory at Calicut (newly opencd), where it is purified and blended with refined groundnut oil.
Vitamin A potoncy of the high potency oil as well as that of the blended oil are constantly tested.
Sixty fish-curing yards on the cast and west coasts have been provided with equipment for
extraction of the oil and the yard officers have been given the necessary training. During 1940-41,
4,460 gallons of raw oil were prepared in the yards. In Bombay, the production of liver oil is
more sporadic. The livers are boiled by the fishermen and the Oil Chemist attached to the
Dopartment of Industries tests such samples as are sent to him for vitamin A. This service is
free and a ocertificate is given to the fisherman. The raw oil is understood to find ready sale in
the Bombay market and the chemists who buy the oil do the necessary blending and marketing.
A similar arrangement exists in Travancore.

The industry has a great future and must be put on a firm footing at once in order that it might
survive outside competition when the War is over. It may be noted in this connection that the
blending with groundnut oil which has an acrid flavour makes the mixture rather unpalatable.
Fxperiments should, therefore, be conducted to discover other diluents. ¢¢ Concentrates should
also be prepared and put on the market.

G.—Note on the manutacture of shark fins and isinglass (ish-maws).

(a) Shark fins.—The fins of large sharks (excepting the caudal) are cut near their roots, washed
in sea water, dusted with a mixture of hot wg&lmj;ﬁ@_@_shl&d lime and dried in the sun of
smoked according to the prevailing weather coinditions. e cured product, which is orisp and
brittle, is exported to China and other countries in the Far East. The soup prepared from the
cartilaginous rays in the fins is considered to be a delicacy by the Chinese and in the Philippines,

(b) Isinglass (fish-maws).—Isinglass is obtained from the air-bladder (termed sounds ”,
“maws’’) of several species of sea, estuary, and freshwater fishes. The term waa originally applied
to the stuff obtained from the sounds of the Russian fish sturgeon.

In India the best air vessels are those obtained from perches and the Indian salmon. An
inferior quality is obtained from jew-fishes and certain varieties of cat-fishes. In Sind, Bombay,
the east coast of Madras and in the Sunderbans fishes of the first group predominate, while south of
Bpmb.y and all along the west coast of Madras cat-fishee are abundant. The superior quality
isinglass is tongueshaped, whereas those from oat-fishes are rounded bags with an open mouth.
After they have been removed from the fish the air-bladders are slit open, washed in sea-water and
sun-dried. They are then exported. Unfortunately no effort has yet been made to refine the. pro-
duot for the expozh markets.
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..~ 1singlase is used in the clarification of wine and beer. It is also used as a substitute for gelatine
in confectionery, for the preparation of special cemnonts and as a constituent for special water~
proofing composition.

H.—8uggestions for improvement in the preparation ot fish for the market.

(1) A REVIEW OF EFFORTS MADE IN OTHER COUNTRIES.

Organized efforts are being made in other countries to make improvements in the design and
eoquipment of fishing vessels, in the catching and releasing power of various nets, and in the trans-
port, storage and treatment of fish after they have been caught. In Great Britain, the Advisory
Committee on Fishery Research (Ministry of Agriculture and Fisheries), the Scottish Fishery Board
and the Department of Scientific and Industrial Research as well as the powerful British Trawlors’
Association constantly experiment on new methods of catching and utilizing fish. Tho Burcau of
Fisheries, Washington, the Biological Board of Canada, the Fisheries Seotion of the Council for
Bcientific and Industrial Research (Commonwealth of Australia), the Fishery Dopartment in the
Union Government of South Africa and the “ Suisankai’ of Japan also make similar experiments
and researches.

(2) THE OUTLOOK FOR INDIA.

India, however, canpot boast of any such comprehensive organisation of her own. This is partly
due to the manner in which the fishing industry is carried on in this country. Firstly, the industry
is scattered and the boats in which fishermen ply their trade arc small and their nets are of low
ocatohing power. Secondly both fishermen and fish curers are illiterate and backward and belong to
a olass of persons who are extremely slow in adopting improved methods. Thirdly, curing methods
are crude and poor. Even such simple things as the gutting and cleaning of fish in the boats and
immediate application of salt or ico to check decomposition are seldom practised. Tn the circum-
stanoes, it appears that roforms, if any, can be attempted only in the larger fishing centres adjoining
urban markets in the coastal regions.

The following improvements can be effected without much expenditure of time or money : —

(8) Collecting.—Fish should be killed as quickly as possible after catch. Exhausted fish putrefy
more rapidly than fish stunned to death. Fish should be properly stowed in hoats so that they are
“not trodden upon, or needlessly exposed to the sun. To expedite the collection of fish from fishing
boats, the use of power-propelled vessels as fish carriers should be encouraged.

($8) Cleanliness.—Tu a tropical country like India, cleanliness is of vital importance. Unfortu-
nately, however, this is singularly absent in the boats, baskets, curing tubs, etc., which are used by
fshermen in this country. The sheds lack proper ventilation and the curing yards are littered with
decomposed guts of ocleaned fish. To bring about some appreciable improvement, it would be
neoessary to adopt, on a larger scale, the Bombay Government’s plan to construct model ouring
shods at Government expense and recover the outlay by levying a cess on salt sold in the yards.

"(#43) Necessity for rapid transfer of fish to the market or curing yards.—The neoessity for taking
fish as quickly as possible to the market is obvious.

($v) Sun-dried flsh.—Only thin varieties should be sun-dried. They should be spread on loosely
woven bamboo trellis-work which should be supported on rasised platforms. This would ensure
simultaneous drying of both surfaces and will prevent admixture with sand. (See plates facing page 32.)

(v) Salt-cured fish.—The defects generally noticed are :—(a) the amount of salt used is often
insufficicnt ; (b) the fish are left for too short a period in salt ; (¢) the fish are not washed in clean
sea water when taken out of the curing vats; and (d) the fish are dried on the ground, sometimes
without mats, so that the under side does not dry up properly.

The result is that the Indian salt-oured fish has a bad odour and does not *“keep’ long. All
these defe«itl enumerated above could be remedied by applying a little more time and attention to
the ouring.

(vé) Manufacture of industrial products.—The simple process of extracting oil from shark-liver
should be taught to fishermen. Arrangements should then be made for collecting the oil and for
testing, blending and marketing the same.

L.—Cost of preparation for the mgrket.

Tn the case of fresh fish intended for local consumption, gutting is not practised in the ocoastal
areas. Fish merchante simply remove the entrails and clean the fish which they send packed in ice.
No speaial expenditure ia, therefore, incurred.

ot S tearhon conducted in, Amrios bave shown that the reddening (< Pink ayor) of mis
o sh is an organism which is presen tioally in -salt ich

and ﬂq:n bo.!. ﬁg’ﬂ.d.l -sﬁnc frhﬁu. Tﬁmct‘y‘h::iwhm “:! ﬂ? -d::;;‘-:: .mdw the ueon ﬁ;.':s:
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! of ouring, however, uantities have to be handied and there sre a number of
i?em:no‘f“ o:l? The items are (a) o?:tg:fq transport from the beach or landing centre to the or
‘procesaing yards, (b) cost of gutting and cleaning, (¢) cost of salt and salting, and (d) cost of ing.
Of these gutting charges, salting expenses and the quantity of salt used, vary acoordiug to the .
of the fish and the locality where the curing is done. o A

The approximate cost of ouring one maund of raw fish in the different provinces is given in the
followin table :—

Appromimate cost of curing one maund of raw fish.

Gutting and ] 5
Thrmspoﬂ, cleunging . § < Total cost.
Name of province and oharges. charges. ‘—5 E v
type of curing. 5 % ao E;
From| To |From| To § = g-é From To
© 4 L
A rjAr|Ar|Ar|APr]A r]A P . P | Ra 4 p
Sind—
Sun-drying . . . 0 6/2 0j0 63 0] .. .. 14 0] 05 0] 0 90
Dry-salting . . . 0 6/20(0 6/8 0| 32|2 0|4 0| 010 21 014 &
Wet-salting . 0 6/2 0([0 6|3 0| 542 0|3 0] 010 4/-015 ¢
Bombay—
Sun-drying . . . 0ol1 6 6|3 . 4 0/ 0 5 6{ 0 8 &
Wetufting . . . 1 0/1 6|1 0|83 0] 60(2 0|4 Of O14 0| 1 0 &
Madras—
Dry-salting (Tanur) . 0 6/]1 0]0 6]2 0] 361 0]2 0] 0 7 6] 0 9 @
Pickling in barrela (Malpe) 0 6/1 0|0 6|2 0|150|4 0|8 0| 112 0| 114 O
Boiling and drying prawns{0 6{1 0|0 6|2 0] .. .. |6t0} 0 6 0] 0 8 O
(Ponnani).
Pit curing (Tuticorin) 0 6(1 0|0 6(2 0| 70({3 0|3 0| O O0{ 1 0 O
Bengal—
Salting Hilsa (Ambaria-Barisal) | .. .. |2 0]2 611204 6 .. 1 26/ 1830
Sukti (Ashuganj) . . . .. . . .. . e . 012 0] 1 4 0

It may be stated that ouring expenses amount to 10 and 25 per cent. respectively of the price
of sun-dried and salted fish. In the latter case, the cost of salt alone comes to about 15 per ceat.
The cost of treating 1 ton of fresh sardine for the extraction of oil is as given below ;—

Rs. A. .
Transport to the factory—

30 baskets at 8 pies per basket . . . . . . . . 015
Fuel . . . . . . . . . . . . 0 6 0
Labour charges for boiling and processing—2 coolies at 6 annas each . 012 0

Labour charges for separating the oil and drying the * sorap "—3 coolies
st 6 annas each . . . . . . . . . 1 20

o

Total . 880

The cost of treating 100 Ib. of shark liver yielding about 4°25 gallons of medioinal ofl (Uppa.da)
eomies te 13 armas as shown below : —

Re. 4. 2.
ol . . . . . . L. . . . . . 040
Ooolychargutonkimmingmdﬁlteringihooﬂ . . . . « 0900
013 0
_’

-

* Cost of barrel and tamarind included.
1 Cost of fuel inaluded.
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ORAPTER V.—DENAND AND UTILIEATION,

Pish has boen ueed as an article of human diet since pre-historioc times. Being & rich and
palatable food, it has always beon held in high estcem. Recent rescarch on dietetios has shown
Shat fish proteins are easily and completely digested and that fish fat is usually rich in two accessory
food factors, véz., vitamins A and D.

The bulk of the fish caught in this country is used as food for man. In addition to being
eaten fresh, it is preserved by chilling, drying, salting, pickling and smoking. Fish which is found
surplus is converted into oil, fertilizer, eto. Oils of two kinds are obtained—the * medicinal oil **
from the livers of sharks and othor cartilaginous fishes, and * fish cil’’ from ocertain marine or
fresh water species. Fish roes are either salted or dried. Coarse isinglass is prepared from various
marine and freshwater fishos and the fins of largo sharks are limed and dried.

A.—Demand.
(1) Per capsia CONSUMPTION OF FISH AND FISH PRODUOTS.

The estimated average per capila oonsumption of fish in respect of India as & whole is 34 Ib.
This includes the quantity consumed ss freash fish and as fish products. Actusl consumption in
different tracts varies widely from this all-India average figure due to (a) local concentration of
fishing resources, (b) she food habits of people and (¢) the prevailing price of fish (or producta).

suitable arrangements have not beon adoquately developed in this country to transpors
fish in o fresh condition to distant consuming centres, fish is available at choap prices in all the
marine and nost of the freshwater fishing centres. In producing arcas, therefore, the per capiia
eonsumption is higher.

Custom, religion and projudice play e big part in determining the demand for fish. For instanoce,
while in Sind both Hindus sand Muslims are acoustomed to eat fish, in the Punjab fish is not very
E’ although there is no religious taboo against it. In the North-West Frontior Province and

luchistan also, the Pathans profor meat to tish. In Delhi and the upper parts of the United
Provinces, Hindus and even Muslims refuse it entirely, unless they happen to be living on the
banks of a large fishing river. In Bihar, lower Bengal and in Assam, on the other hand, fish is
very largely consumed, whilst in Orisss, Madras, Mysore, Hyderabad and Bombay, a very great
proportion of the people would eat it if they ocould obtain it. In the hilly districts fish is almost
universally eaten when it can be procured. Taking India as a whole, Brahmins (oxcept the Kashmiri

its and residents of Bengal and oertain portions of Bihar), certain sections of caste Hindus, ¢. g.,

h;ob:;l. Vaishoavs, followers of Sivas, Deva S8amajista, eto., Jains and Buddhists, totally reject fish
a8 N

In the interior of the country fresh fish (local freshwater fish or imported sea fish) is & luxury
even for the middle clase people and sun-dried or oured fish is not very popular with the majority
of the consumers. Further, in the interior, fish has to compete with meat. Enquiries made in the
oourse of the survey have rovealod that fish costs from 1§ 10 4 times that of bost quality mutton.
For instance, st Delbi, whilo meat was solling at 6 annas a eeer, freshwator fish was quoted at
10 annaas o seer and sea fish at Rs. 1.4-0 to Ra. 1.8.0.

The not available supply of fish and oconsumption in important areas are given in the table
below. Although the inter-provincial or inter-State movement in freash fish is small, there is a
eonsiderablo trade botween provinces and states in regard to dry and oured fish. These have been
taken into aocount in caloulating the per capsia consumption of fish.

Retimated per capivs consumption of AsA in different arens.

Population in thousands ,
Quastity of (1941 census), Per capita comsumption.
fish avail.
able for m On the basis
locnsumption®| who On the basis | of numaber
(Thousand | Total. P“h‘. u"lum of total | of nuon
maunda). objection to population. | who ead
eat fish .t fiab.
b.
Assam . . . . . . 4829 10,930 8,783 nro)c ﬂ‘\z’
Baluchisten . . . . . 810 838 729 177 914
Pengal . . . . . . 8,024 61,460 45618 613 907
Bibar . . . . . . 8827 36,340 23,621 200 308

® Thess figures arv in terms of fresh fish. The quantity of freshwater fiah caught -professiona)
:h-oa;n:.:ra:hm:i :»iy) ﬂmnodv:' has not h:‘nq\;.hpdn ’into Aocon'n.t. A'so the IIF:X’_‘: !
torms of balance exports cts from India "N‘“
ton of fah manure, have been excluded. ¢ proda wi e
Calenlated by deduoting from b\dmhﬁonolmhhctlhuuhd(l)l&.,‘n

the
(1) 15 to 38 per cent, of the total Hindn puhﬁu-hnuu the tracte, (4) children
mdw(umm)dwqﬁuuﬁuu”m) (l)!lhhvﬂov(n)dm
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Bomoled por oapits consemplion of sk in different areas—oontd.

Quantity of PP soawy | Porcopite consumphic.
— heter | | Eeimawd On the basi

loonsumption® persous who On the basis | of number

d Total. have no of total of nm‘

maunds). objection to population. w, “;.n

cat fish.t

(1b) (»)

Bombay . . . . s 1,736:0 20,850 13,498 085 1050
Centrsl Provinces . . . o 1650 18,608 12,568 (%] 108
Cochfn . o . « .« - 2518 1 205¢ 1,059¢ 1719, 1056
Deli . . . « . - 100 918 650 000 87
Hydersbed . . .« « ae 14,4368 - 10,3143 024 03
Kathlawae . . . . - 3 4,904 2,323 190 364
Madras . . .« . . 40402 49,840 20,886 816 1302
Mysore . . . . . - 1017 6,507 47108 128 178
North.West Frontiee Province . . 87 5,416 4,608 018 ol6
Orisss . . .« « + . 5658 13,370 10,331 348 on
Punjab . . . A . . 360 34,310 28,815 000 o1l
Bind . . .« . . 4350 4,835 8,678 701 976
Travancore . .« . . 1,087°0 6,080 4,820 47 1853
United Provinces . . . . 1300 58,346 85,028 0-20 038

Total Indis . 16,072°4 388,800 — 340 -

It will be observed from the above table that the per capita consumption is high in the maritime

and States. The highost figure, viz., 17'18 lb. (10:56)§ is recorded in Coochin closcly

followed by Travancore with 14:71 1b. (18:563)§. Both are small States with long stretches of conate

line and immense inland fishing resources. Amongst the non-maritime provinoces Assam leads with &

per capila of 3:64 1b. (4'62) followed by Bihar with 2 1b. (3:08). Consumption in the Punjab, vss.,
000 1b. (0-11), is the lowest in the whole of India.

1n the marine fishing areas of the west coast, particularly in the ares south of Bombay, the per

capita oconsumption is considerably higher than the figures computed for the provinoss of Bowubay
and Madras or for Travancore and Cochin States. For inatance, the per capita oconsumption in the

fishing villages of Konkan and Kanara distriots of the Bombay Province was ostimated in 1931 to be
as high as 8101 1b.j

In Madras and in Deccan besides fresh fish, large quantitios of cured and sun-dried fish are also
eonsumed. The comparatively high figure for Mysore is due to this reason.
(2) Per capila CONSUMPTION IN URBAN AREAS.
In urben areas where people are comparatively well-to-do, the demand for flsh also fs

her .
Organized trade in fish exists mostly in the urban areas. The per oommpﬁonoﬂ::h’f‘ﬁ.:h
in sosee towns and cities of India is given in the following table. The of per capila consump-

tion in the corresponding provinces are also given for comparison.

® Theso figures are in terms of fresh fish. The quantity of freshwater fish ht ~profess
w—dmd Py o‘l: 4 th :--&hu not bo:‘r?(“hf:’ln‘ommlz:o A}u:d“::“mbl’qu’m
I» torms of fresh ) balance ey ucte m is and
tien of fish manure. bave been emnded.”m red prod (2) sotimated produs-
Caloulated by dedurting from the total population of each tract the number of (1) Jains, (2)
(3) 15 to 35 per cent. of the total Hm:l:dpopuhﬂon depending on the teacts, (4) childron under
':’lllp(llpcoms)mdpopletgedﬂ over (2 per coot.) sud (6) Hindu widows of Bengai.
otnsus.
Figures ‘n brackete denote ita comsumption on the basis of number of persons who eat fish.
w:mmuaf&%ymmmu »

k

i

L anad



Per capita.
Name of the centre. i

Urban | Comosponting

consumption. consumptior.
(Ib.) (Ib.)
Bombay . . . . . . . . . PR 16-03 686
Caloutta . . . . . . . . . . . 2138 873
Caliowt . . . . . . . . . . . . 52°10 816
Cuttack . . . . . . . . . . . 13-29 348
Delhi . . . . . . . . 1-02 090
Jubbulpore . . . . . . . . . . . 1-38 073
Lahore . ‘. . . . . . . . . . . 069 009
Madras f . . . . . . . . . . . 1589 816
Bangalore . . . . . . . . . . . . 3857 816
Peshawar . . . . . . . . . . . . 2:64 013

Enquiries have shown that in every province and State there is hardly any town which does not
receive some supply of fish, however small, for consumption, while there are vast tracts of rural arcas
where no fish is ever seen.

(3) TREND OF FISH CONSUMPTION IN INDIA.

!

While discussing the trend of production of fish (page 18 of this Report), it was stated that
wide fluctuations occur in tho total production of sea fish from year to year and that an examination
of all available data leads to the conclusion that the marine fishing industry has made very little
progress in India in recent years. As regards froshwater fisheries, it was stated that the annual
catch was progressively declining in quantity. The population of India, on the other hand, has
increased by 150 per cent. during the decade ended 1941. The concluston is, therefore, irresistible
that the per capita consumption of fish has declined appreciably in recent years. This is also borne
out by investigations made in certain seleoted centres in the course of this survey.

B.—TUtilization of fish in India.

(1) GENERAL.

Fish is utilized both for food as well as for the manufacture of products like manure, guano, fish
ofl, etc. Fish employed as food may be classified under two heads, viz., fish used in the fresh
oondition and that used in the form of preserved products.

‘Estimates of $he quantitios utilized for various purposes in different areas may be seen in the
Appendix XIV of which the following is & summary :—

Utilization of fish in India.

Percentage
Annual Percentage | ‘3;:&:1
- quantity. | tototal | AIELEY
(Thousand | production. into
’ maunds). producta,
Consumcd fresh fish . . . . . . . . 8,908°3 501 .
Gonverted into sun-dried fish . . . . 3,713°7 207 41'5 -
Converted into salted fish . . . . . . . 3,390'4 189 378 -
Converted into fish manure.ete. . ., , , , 1,852'6 103 207
Total . 17,0250 (100-0) (100°0)

Tt will be observed from the above that nearly 90 per cent. of the total production is utilized for
edible purposes and only 10 per cent. for the manufagture of industrial er ather producte,
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(2). CONSUMPTION AS FRESH FISH.

The proportion of the total production which is consumed as fresh fish varies widely in thc
different Pare‘:a. In the non-maritime provinces and States the supply ia almost entirely {rom fresh-
water and most of the fish is consumed as fresh fish. . .

The different varieties are held in various degrees of estimation in different areas. Sharks and
other cartilaginous fishes are popular in the southern parts of the Bombay Province and generally
everywhere in Madras Province, but there is a poor demand for these varieties in Sind, Bombay
city and in Bengal. Cat-fishes and eels which possess no scales are rejected by Jews and Shia
Muslims. There are also local peculiarities which account for the popularity of particular varieties.
For instance, hilsas caught in brackish waters in the estuaries of Bengal are better prized than those
netted higher up in the Ganges. Urban consumers profer fish with olean appearance, firm flesh wit!x
the minimum of small bones and good taste. For this reason pomfrets, seer fishes, mullets, beokt,
Indian salmon, oles and prawns among marine fishes and hilsa, carps and * live " fishes among fresh.
water fishes are greatly in demand. Magur (Clarias magur), murrels (Ophiocephalus Spp.),
climbing perch (Anabas scandens) and the other species which are marketed alive are considered very
nourishing and are specially in demand in certain areas. T

X peculiarity about Indian consumers is that those accustomed to eating freshwater fish have
no liking for sea fish and similarly those acoustomed to sea fish seldom go in for freshwater fish.

In India fish is cooked and eaten with rice and chapatties. It is also consumed after being fried
in ghee along with potatoes.

(3) PREPARATION OF SUN-DRIED FISH.

As much as 207 per cent. of the total produoction of fish is marketed in the form of sun-dried
fish. Assuming that driage reduces weight to about one-third, 37'1 lakh maunds of fresh fish
utilized for sun-drying yield nearly 12-4 lakh maunds of the dried product. Here aleo, the proportion
of the total catch which is sun-dried varies considerably in differcnt areas. Small marine fish can be
satisfactorily preserved by drying and hence sun-drying is more common in the maritime provinces
and States. As regards freshwater fish, sun-drying' on a eommercial scale is resorted to only in
Assam and in certain parts of Bengal.

In the coastal areas; where fresh fish can be obtained cheap, thereis practically no demand for
dried fish, except during the monsoons. Of the diflerent varijeties preserved by drying, only Bombay
Duck is in demand by the better class of consumers. All other varieties of sun-dried fish are
consumed by the poorer classes.

(4) PREPARATION OF SALTED FISH.

It is estimated that nearly 33:9 lakh maunds or 18'9 per cent. of the total production of fAsh are
cured by salting in somo form or other. As has already been stated in the chapter on preparation
for market (page 33 ), 155 per cent. of tho annual production of seafish are cured with salt in
fish curing yards, of which 2'1 per cont. are wet-salted and 13-4 per cent. dry-salted. In addition
134 per cent. of the total production of sea fish and 03 per cent. of freshwater fish (mainly in
Assam) are cured with salt outside the yards. The varietics in demand for the preparation of salted
fish are sardines, mackerels, cat-fishcs, seer fishes, pomfrets, sharks, soles, prawns, ete. For the
preparation of wet-salted fish and for brine pickling for export to Ceylon, mackerels are preforred,
while for making other pickles, tamarind fish, etc., seer fishes are popular. In Assam for the
manufacture of ‘ Shidal sutki’’, punti fish is used. Prawns which used to be exported to Burma
were usually salted and shelled before despatch. Salted pomfrets, seer, soles and to some extent

cat-fishes are consumed by the middle classes while the other varieties are almost wholly eate
the poorer classes in the interior of the country. v esten by

It will be observed from the figures given in Appendim XIV that the proportion of the tot
catoh salted l;l:l a8 hlimgh 88 50 per cent. in Travancore. In Madras 289 per cent. is utilized in t,h’;:
manner, while the corresponding percentages for Bombay, Baluchistan, Sind and i
232, 21'6, 11'4 and 67 respectively. pe 8 v e and Cochin are

The kind and quality of curing depends upon the demands of the market. On the west o 3
Indm' fish intended .for export is better cured than that intended for internal oonsumptig: ]?,f
certain areas, the highly flavoured products of the crude curing methods are in demand, e.g., the pit
cured moist salted fish known as * Madura cured fish ” is in demand in the southern distriots of the
“Madras Provineg, the “ Ratnagiri ” cured fish in the cotton tracts of the Bombay Province the

hidal khunda " of Nowgong and * ba-lee-chong " of Chittagong in Eastern Bengal and x,

(5) UTILIZATION AS MANURE,

The quantity of fish used as a fertilizer varies from year‘ to
[ year and depends
sppearance of shoaling varieties in the west coast of India. The total' quantity o??sh u:ii’.i;:d “;:
manure 15 estimated at 18'5 lakh maunds or 10°3 per cent. of the annup! production. '

]
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Fish is applied directly on fields as manure only in the cosstal sreas when sardines, mackerels
and horso mackerels appear in enormous shoals.

More important as manure is fish which is unfit for food and is dried on the sands of the besch.
The product is known as “ Beach’ manure. Horse mackerels, mackerels, and sardines are utilized
for this purpose. The annual production is estimated to be 2-28 lakh maunds of which 9,064 maunds
are produced in 8ind, 110,595 maunds in Bombay, 102,750 maunds in the west coast of Madras
Province and 4,800 maunds in other areas. Assuming that the dry weight is 20 per cent. of the
weight of fresh fish treated, the quantity of fish utilized for the preparation of Beach manure works
to 1138 lakh maunds in a year. Beach manure contains § to 7 per cent. nitrogen and up to 15 per
eont. sand. It is largely in demand for use as a fertilizer in coffee and tea plantations.

Fish manure, popularly called * guano ”’, is the dry refuse after oil has been pressed out from
oooked sardines (Clupea longiceps) during the manufaocturé of sardine oil. Fairly acourate statistios
of the annual production of “guano’ are available only for the South Canars and Malabar
districts of the Madras Province. The average annual quantity of * guano ' produced during 20
years ending 1940-41 works out to 5,250 tons or 142,905 maunds. Taking the ratio of * guano >’ to
fish as 1:5, the average quantity of sardines utilized for this purpose works out to 714,525 maunds.
¢ Guano " disintegrates in the soil readily and is easily assimilated by plants. The low percentage
of oil is an additional advantage. The best varieties contain less than 8 per cent. sand and 8 to 10
per ocent. of nitrogen and phosphorus. Fish * guano’’ is used in the tea and coffee plantations of
Mysore and Nilgiris. During the quinquennium ended 1939-40, 1:18 lakh maunds of fish manure
(mostly ‘“‘guano ") were annually exported from this country, mainly to Ceylon.

(6) MANUFACTURE OF OTHER PRODUCTS.

(a) Fish-maws and shark fins.—Reliable statistios showing the production of fish-maws and shark
fins separately aro not available. The annual production of both is estimated at 8,000 maunds of
which 7,500 maunds are exported to countries in the Far East.

(b) Canned and bottled fish,—The industry has made no progress in India and the quantity utiliz-
ed annually in canning is less than 100 maunds.

As already stated, India imports on an averago 10,576 cwts. (13,750 maunds) of canned and
bottled fish every year. The ontire quantity is consumed by the Europeans, Anglo-Indians and
middle-olass Indians in the urban arcas. i

(c) Fish osl.—Sardine oil which is the only fish oil produced on a commorcial scalo in India is
obtained as a by-product in the *“ guano ' industry. The average recovery as oil is 5 per cent. 7-1
lakh maunde of sardinos used for ¢ guano ’ manufacture would, therefore, yield 35,726 maunds or
258,679 gallons of oil. The oil is consumed in industries such as soap-making, batohing jute, tanning
leather, ete. Small quantities of oil produced by fisharmen in most of the fishing villages by crude
methods are also used for caulking boats. In Bengal and Assam, fish oil prepared from punts fish
{s also usod as a crude illuminant.

The available supplies and the demand for shark-liver oil have already been disoussed on page 39
of this Report.

(d) Fish meal.—Powdorod fish *“ guano ”* whon nsed as feed for poultry, pigs, cattle, eto., is
known as fish meal, Its use, howover, is not popular in this country and the quantity produced is

insignificant. .

(7) DEMAND AND UTILIZATION OF MINOR SHELL FISH.

8hell fish, e.g., orabs, clams, lobsters, oysters, turtlos, etc., are caught in small quantities in most
parte of the littoral area. Crabs and a river turtlo cailed * Bungoma ™ are caught also from fresh-
waters. Out of an estimated production of 63,000 maunds in India, nearly 70 per cent. is caught in
the estuarine regions of Bengal and consists mainly of lobsters and crabs. The creoks and estuaries
of the Bombay Province yield 20 per cent., most of which consist of clams. Shell fish is not pro-
duced in commercial quantitios in the other areas.

Oysters are in demand only in tho larger towns. In the Madras Province, oyster shells are
powdered and sold by the Fisheries Department as « shell grit ** for feeding poultry.

Though lobsters fetch a high price in some markets, they do not find favour in other parts of
the ocountry. Crabs are in good demand in large towns. Clams are abundant during the monsoona
when fish is scarce. The green sea turtle (Chelone mydas) is common in the Palk Bay round the
Rumeswsram islands and off Tuticorin. The turtles caught are mostly ¢ shipped *’ alive to Jaffna
in Cevlon where there is a good demand for them. The * hawks bill "’ which yields the highly

iced tortoise-shell is also notted occasionally in the same area : the flesh of this reptile is howevor
inndible. The leathery turtle (marine) caught -in Travancore and the South Madras Coast is usel

eaclusively for the preparation of the turtle oil.
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(8) DEMAND FOR BY-PRODUCTS:

, Prawn manure.—During the manufacture of shelled prawns, prawn dust is ohtained as.
by-p(ro:luot and is largely employed as manure. The total production is- estimated ab about 1'8 lakh

maunds, part of which is exported to Ceylon. o

(b) Shell for lime-burning.—The shells of clams, oysters and various other marine animals yield
excellent lime on calcination. No estimate is available regarding the quantity produced in the country
but production is believed to be quite considerable.

(c) ‘Pit manure.—The fish offal, particularly tho refuso obtained by gutting and cleaning fish
prior to ita being oured in the fish-curing yards, is put in piws and allowed to docompose. The
produotion of this pit manure is, however, small and its use is limited to local areas owing to the

difficulties of packing and transport.

0.—8easonal variations in demand.

(a) Sea fish.—Sea fish is consumed all tho year round in the ocoastal areas. l;ut a seasonal
factor can be noticed in the demand during the different months. For instance, when prime food
fishes, viz., pomfrets, seer, hilsa, etc., are available, the urban markets usually reject the bony
varieties. The movements of sea and estuarine fish from producing ocentres on the wost and eas$
coasts, given in the table below indicate that the monthly variations in derhand aro somewhat
different in different areas :—

Karachi, Ernakulam. Chilka fish.*
Quantity. Pcr\eentn.ge‘ Quantity. | Percentage. | Quantity. | Peroentage.
Mds. Mds. Mds.
January . . R 2,309 10°4 607 131 820 8
February . . . 2,125 92 325 70 ) 748 (3]
March . . . 2,125 92 344 74 919 817
April . . 1,605 69 338 73 1,380 |: 126
May . . . 1,538 67 250 5'6 1,280 1147
June . ’ . 1,364 59 205 63 973 | 89
Wy .. .| 108 &2 473 102 185 7%
August . . 1,174 50 686 14-8 725 66
September o . 1,329 57 526 11-3 562 51
October . . 1,713 74 233 50 618 57
November . . 3,278 142 281 ' 60 1,022 94
December . 3,283 14-2 278 60 1,084 | . 97
Total . 23,141 (100) 4,646 (100) 10,926 (100)—

*Rambha, Kaluparaghat, Chatarpur and Gangadharpur,

It will be observed that from Karachi the largest quantities are exported during November to
Ma,'rch, from Ernakulam during July;, August and September, whilst the heaviest despatches of
Chilka, fish occur during April, May and June.

(b) Frechzf)ater fish—In the interior, climatic conditions determine the supply and demand.
are given in a table on page 18. It would be noticed that wide variations in demand occur
from province to ptovince and even from district to district in the same provinoe.

(c)_Cured Jfish.—In the absence of other data, the monthly variations in demand for.prenrved fish
(sun-dried, wet-salted and dry-salted) can be examined with the help of the following table showing
exports of cured fish from Bombay and Madras ports and from Travancore. The largest export
ooccur from November till the end of January. : ‘
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Quantity ex- Percentage
Month. ported. to annual

(owts.) total.
January . . . . . . . . . . 51,631 14'3
February . . . . . . . . <. 35,377 98
March . . . . . . . . . . . 27,722 71
April . . . e e e e e, 22,331 62
Moy .« o 4 e e e e e e e 18,660 52
June . . . . . . . o . . . 17,806 49
Juy . . . . e e e e o 17,051 47
August . . . . . e e e e 17,671 49
September . . . . . . . . . 20,201 56
Ooctober . . . . . . . . o . 29,614 82
Nevember . . . . . . . 51,826 144
December . . . . . . 50,686 14°1
Total ‘ 360,272 (100)

In the table below the quantities of fish cured in the government fish curing yards on the
west coast of the Madras Province during the five-year period ending 1939-40 are given : —

Production of cured fish in the South Canara and Malabar districts of the Madras Province.
(Thousand maunds.)

Month. 1035.30.% | 103637, | 1037.38. | 1038.30. | 103940, | mil" [Poroontage.
average.

Jay . . . .| a8 233 2641 267 336 269 39
Avguss . . .| 29 32| 484 605 381 413 60
September . . .| 634 85| 106 526 902 761 110
October . . .| moo| ue7{ 1076| 1s30| 1245] 1285 185
November . . .| 1474 082 697 83| 1287| 1ol 150
December . . .| 15| 1100 80| 308 865 861 122
Jewwery . . .| 1s72| 16| 408 28'1 809 823 118
Febroaty . . .| 890| 481 282 174 207 427 o1
Mach . . .| o19| 233 19 149 211 2| 49
Apil . . . .| ses 230| - 420 184 169 280 40
Mey . . . .| 248 407 820 207 252 280 42
Jwme . . . . 130 114 265 1658 173 168 24
Total .| Ola2| 7489| 856 | 6240 | 7017| 6asd |  (100)

* The fisheries year in the Madras Province commences from 1st July.

The trend of production of cured fish is erratio, depending as it does upon the total cateh which
variet from year to year. It will be observed that curing is heavy from September till the end of
January ; nearly 68 per oent, of the annual total is accounted for during these months,
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CHAPTER VI.—WHOLESALE PRICES.

Reliable price records for fish are not available for any fishing area in this conntry. = The trade
in the early stages, is in the hands of illiterate fishermen who do not maintain any rocords. Even
curers and merchants in the urban markets do not maintain satisfactory price records. A com-
prohensive analysis of this subject is also rendered difficult due to variations in type, quality, size,
woight, eto., fishes, all of which have a bearing on prices. Being a livestock commodity,
uniformity in regard to the above factors between the catches landed in different aroas is not ‘to be
expected. The method of quotation varies from place to place. In the wholesale trade, hardly
any sorting is done and as such separate prices are not available on the basis of varieties or sizos,
e.g., large, medium and small. ‘The recorded figures at some municipalities are not of much use
as they are generally retail prices.

Prices for sea fish in the costal areas of the Madras Province have been calculated from records
of the estimated catches and values of the economic varieties, maintained by the Madras Fisheries
Department. Prioes in other provinces and States have been compiled with the help of information
collected during this survey from fishermon and the fish trade. Rogarding curgd fish prices,
quotations for five important markets given in the weekly bulloting of Madras Fisheries Depart-
ment, constitute the only price statistica.

Under the circumstances, it has been possible to indicate, only in a goneral way, the seasonal
variations, trends and other variations in prices in the sections that are given below.

A.—Units of sa'e and basis of price quotations.

In the primary markets fish is never weighed. According.to varietics the fishermen offer their
catches in small lots or in heaps. The buyers, however, are reported to mentally estimate the
weight of any lot before offering a price. Fish sold by auction in terminal markets are also not
weighed. Sea fish in costal areas are seldom weighed in retail trade while in the interior, both sea
and freshwater fish, sold on cut, sre retailed on the basis of weights. Units adopted for cured
fish are often different from those in use for fresh fish.

The table below shows the units of sale and basis of price quotations according to tyl;es in the
chiof markets in some provinces and States. :

Units of sale and basta of price quotations.

Units of price quotation,
Equivalent in standard

Area. Varioti weights
Wholesale. Retail.
1. Fresh fish.

North-West Fron- | All varieties Rupees per local | Annas per local | 1 seer = 105 tolas.
tier Province. maund. seer. 1 maund = 40 seers.
Punjab o . Do. . Rupees per stand- | Annas per seer . |In some places the

ard maund. local maund of 16
seiersd is also em-
Bombay— L. poyes
(a) Rat nagiri| Mackerel . Rupees per hazari | Annas per fish . | Hazars = 1,050 fish.
and Bombay. !
Jow fishes (medi- | Rupees per sekda Do. . . | Sekda = 100-105 fish
um 8size). '
Bombay Duck . | Basket measures , | Annas per heap . |1 measure = 25 seers
) approximately.
(b) Thana Dis- | Clams, oysters, Do. . . Do. . « |1 measure = 10 seers
trict. ete. approximately
Madras— Rupees per kalli . Do. . ' b= B
(a) South Canara | Sardine, mackerel, | pecs pe ) lmh:llxl:xds :8 r:t;ndat;d
;) nd Malabar | horse-mackerel 1 PRroximate-
istricts. and silver-bellies . Kal.li means rece
. ta-
(when shoaling). .cles formed by lgte-
rally partitioning vhe
. hold of a fishing boat
with bamboo chicks,
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Units of price quotation. T
- quival>nt in standard
Ares, Varietfes. weights.
Wholeeale. Retail.
1. Fresh fish—oontd.
Madras—conid. Mackerel . Rupees per 1,000 | Annas per dozen | 1,000 mackerel = 25
maunds.
Sardine, Rilver- | Rupees per lakh . Do. . 1 lakh of fish = 200-300
bellies and Soles. maunds. (The fish
are actually measured
in baskets and the
number computed
after counting the fish
in a few baskets.)
(b) All along the | Seer, mfrets, | Rupees per 100 | Annas per fish Weight depends upon
Madras t c..t.ﬁghgao, Jew | fish. the size of the fishes.
line. fishes, mullets,

(¢) Northern Cir-
oars,

Mysore

Orissa—
(a) Cuttack and
Khujang area.

(b) Chilka
(¢c) Balasere

PBengal—

(:)8 Barisal, Fa-
ridpur, Jessore,
Khulna and
other produ-
oing centres.

small sharks,
eto.

Large sharks, Jew
fishes, beokti
Indian salmon,
eto.

Hilsa . .

Small oat-fishes .

Anabas scandens,
eels, ¢ Live ”
fishes, carps, oat-
fish, eto. Also
sardine and mac-
kerel imported
from west coast.

[ All la.rge varieties

weighing over 2
seers,

Prawns and small

varieties.

Estuarine varie-

ties.

All varieties o

Hilsa . .
Beokti . .
“ Live * fishes .

Mango fish (Poly.
nemus ‘-

steus).

Rupees per fish .

Annas per pair
Per basket mea-
sure.

Per 100-1,000

Rupees per katki
maund.

"y

heaps.

per basket.
sold in

Rupees per whole
oatoh in a net.

Rupees per stan-
'd maund,

iRnpeou per kakan

Rupees per pon
upees per Aals .

Rupees per kero-
sene tin measure.

Rupees per 100 .

Also sold on out
a8 annas per Ib,

Annas per pair

Annas per heap .

Annas per fish

Annas per local
seer.

Do. .

Annas per viss or
by count.

Annas per seer .

Annas per pair .
Sold on ocut .

Annas per powa or
baisha.

So many per rupee

075 to 1'5 seers.
1 measure = 12-18 srs.

Weight depends upan
the size of the fishes.

1 maund == 40 seers of
106 tolas.

Do.

Pon = 80 fish.
alt = 4 fish,

Powa = 382 fish,

Bassha = 22 fish.

1 kerosene tin measure
= 8.15 seers acoord-
ing to summer or
winter. The fish is
kept in water,

100 fish == 20-25 soers,

i,Kalmn = 1,280 fish,
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Varieties,

Units of price quotation,

Wholesale.

Retail.

Equivalent in standard
: "@“c

Bengal—contd.

(b) Calcutta

All varieties ex-

1. Fresh fish—oonold.

Rupees per stand- | By weight on out,

Mango fish, lobsters,

cept mango fish, | ard maund. or in small heaps | etc., are sold as
logsters and oys- according to va- | rupees per 100.
ters. rieties.
Assam—
Shillong . .| All varieties Do. . Annas per seer
2. Preserved fish.
Bombay— .
(a) Thana Dis- | Pomfret ., Rupees per score | Arnas per fish Score == 21 pieces,
trict. ' .
(b) At Sewri and Sardine, mackerel, | Rupees per kandi | Annas or pies per | 1 kands == 8 maunds,
North Canara | and other shoal- - heap.
and Ratnagiri | ing fishes,
Districts. i
Bombay Duck ..|Per chakks or Do. . The fish are tied into
round. round bundles called
kkis.
1 chakks = 4,000 fish.
Madras—

(a) West Coast .

Sun.dried or salted
sardine, mackerel
and other shoal-
ing fishes,

Rupees per thulam

Annas or pies per
fish, -

1 thulam = 16 seers at
Cannanore,

1 thulam = 17 seers at
Calicut.

1 thuam == 17'5 seers
at Tirur,

(b) Koilpatti Sardines, mackerel | Rupees per katlu . | =~ Do. 1 kaltu = 10°25 seers.
and other shoal-
ing fishes salted
or dried.
(¢) Ongole . Do. . . | Rupees per tooku Do. 1 tooku = 3 seers at
Ongole,
1 tocku = 2 seers in
South Arcot Distriot.
Mysore . Small dried or | Rupees per maund | Annas per viss 1 maund = 12 seers.
salted varieties. ' 1 viss = 120 tolas.
Orissa—

Khujang, Puri, | Oat-fishes, Jew | Number of viss per | Annas and pies | Viss varies from 120
Sonapur, Cha-| fishes, sharks, | rupee. per viss, tolas at Berhampur
tarpur and| prawns, hilsal, to 180 tolas at Puri.
Berhampur. eto,

The table is self-explanatory. The unit in any one locality for a particular variety is seen

to depend upon the volume of catch; when fish is plentiful, the largest unit is employed, e.g., Kalli
for mackerel in South Canara and Malabar. The catches are disposed of on the beach immediately
the boats land and in view of the rapidity with which the quality of the fish deteriorates under
our climatic conditions and the large quantities that have to be speedily handled, it is not always
practioable to weigh the catoh before sale. Although there is not much of an inter-provincisl
trade in fresh fish, yet the absence of some system of price quotation gives rise in this trade also
Yo all the disadyantages that have been noticed in the marketing of other commodities. In the
large fishing ports of England such as Grimsby, Aberdeen, ete., the oatch brought in by a trawler
or a drifter is sorted according to species and then to sizes, “ boxed ” in standard containers and
then only suctioned. In the fish curing yards in this country fish is admitted only on the basis
of weights. The possibility of using ‘‘ standard " baskets in the producing areas and inducing
Do on ::. quote on the basis of standard weights may be explored by the Provincial Fisheries
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Y1 the oase of cured fish malpractices such as using non-standard weights and selling flsh-
which is not fully dry are moticed in certain areas. This, however, is confined to wholesale
{rorsactions in assembling and terminal markets. Ia retail sale cured fish is mostly seld in
small heaps costing a few pice per heap.

B.—Factors affecting fish prices.

The following four factors mainly influence or determine the prices of fish gnd iss products :—
() The type of fish, its size, weight and quality.
(#4) The purpose for which it is sold, i.e, for consumption as fresh fish or for curing or
manufacturing purposes.

(i46) The distance of tho producing centre from place of consumption.
(¢v) The elasticity of demand.
Of the above, factor (i) relates mostly to sea fish.

(1) TypE OF F¥ISH, ITS SIZE, WEIGHT AND QUALITY.

Besides market conditions differences in type, size, weight and quality considerably influence
the prices of fishes. Varieties like pomfrets, seer, hilsa, beckti, Indian salmon, etc., among sea
fishes are prized for their taste. In the following table the difference in prices between these
varieties and cat-fishes, a group of fishes generally regarded as coarse, have been compared :

Price difference due to quality.

(Per maund.)

N b Prized varicty. Average annual Ratio of
Name, | Avrmgeaomal | Bzl ledunn ) o
1 2 3 4 5]
. Rs. A P Rs. & P
Karachi . . . . . |Seer. 6 12 0 65 12 0| 1171
Colaba distriot . . . . | Pomfret. 11 16 0 8 0 0 1:49:1
South Canara & Malabar districts. | Indian salmon. 2 1 b 2 3 2 1-24:1
Tinnevelly distriot . . . | Beokti. 4 8 4 2 9 9 1751
Bengal . . . B . | Hilsa. 7 12 0 4 13 0 1-8151

These prized varieties fetch approximately the same premium in the cured state also,

Among freshwater fishes the favoured varieties are live” fishes, carps and mullets. C:
and oat-fishes are available everywhere and the former fetch prices which are reported to be 15
to 20 por cent. higher than those for tho latter in almost all inland markets.

Size is not as important a factor in determining the prices of sea fishes as it is in the case of
the freshwater varieties. Most of the economic varieties of the former arrive in large shoals
comprising fishes of almost the same size and weight. As regards freshwater fishes, however,
large and small specimens of the same species are often caught in the same net particularly in the
case of carps, ocat-fishes, etc.,, which grow to enormous sizes. Up to a certain size, regarded as
optimum for the species, beyond which the fish becomes coarse, prices per maund increase in
proportion to the size of the fish.

For obvious reasons fish which is absolutely fresh fetches a better price than another specimen
showing signs of taint. Consumers judge the quality of a fish by examining the eyes (which in
& fresh specimen are full and prominent with a jet-black pupil): gills (which are red instead of
grey and slimy) : sheen (the natural sheen vanishes when scales become patchy) and above all,
smell. Fish in the condition known as rigor moriis, when the flesh is firm and elastic is considered
fresh. When purchasing on cut, consumers judge the quality by examining whether there is any
discolouration around the backbone.

*Live" fishes that can be kept alive up to the time they are dressed are esteemed not merely
for their so called nourishing qualities but also for the absolute freshness,
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‘(2) FIsR SOLD TO MARUFACTURERS OF FISH PRODUCTS,

ATl curing and drying, as well as the manufacture of fish manure or fizh guano, ave darried
on in rural areas on the sea coast from where, it is difficult to transport fresh fish 0 urban oentres
«of consumption. These operations are undertaken on a large scale when there is a good catoh
-awaiting disposal. Competition between fresh fish merchants and ocurers is rare except during
years, when due to the general failure of the fishing season, the economic varieties are not caught
in normal quantities. Under such circumstances prices also rule higher.

The fishermon prefer to sell their individual catches to merchants dealing with fresh and
iced fish when the quantity available is small and, to the curers, when it is. largp, because the
latter can buy larger quantities than fresh fish merchants whose demand is quickly saturated.
The prices paid by the curers are invariably lower than those paid by fresh fish merchants, as shown
in the following table in which the prices realized by fishermen selling their catohes to these two
.groups of purchasers in two centres in the west coast of the Madras Province are compared :—.

Comparative prices per maund of fish sold for manufacturing into cured fish or fert®izers and for
consumplion a8 fresh fish.

(Per maund.)

Prioce rea.h'zed, . ’
Date on which the |Price realized| Percentage of
Name of the price was Variety of fish. wt!;zl;hsgls(}lbo when sold | column (4) to
centre. oollected. merohants, | YO CUTETS. column (5).
1 | 2 3 4 5 6

Rs. A. P. Rs. aA. p.

Mslpe . . . 25-2.1942 | Oil sardine. 160 128 849
Do. . . . 24.2-1042 Pomfrets. 480 38 0 800
“Tanur . . . 29.3.1041  |Mackerel (per 1,000)) 3 7 0 215 0 85°5
Do. . . . 20.3-1041 Silver bellies. 114 0 111.0 90-0
Do. . . . 29-3-1941 Prawns, 2 90 111 0| 659
Do. . | Ooctober, 1940 Sardine* 013 0 0170 589

*For manufacture of fishmanure.

Tt is further observed that the fishermen receive better prices from manufacturers when fish
is bought for curing than for the production of fertilizers.

(3) DISTANCE BETWEEN PRODUCING AND OONSUMING OENTRES,

The demand for fresh fish is mostly concentrated in towns and cities (sce page 43 of this
Report). Fish for consumption in urban areas is partly produced locally and is partly obtained
from the adjacent fishing centres. Fish is sent packed with ice by rail, or as in the Bombay and
Bengal Provinces in motor boats. River steamers and fast rowing boats are also employed to
Tush fish to Caleutta. When the import facilities are good and the quantity received for sale is
large, the prices are low in urban consuming areas. In the table below the prices of fish in certain
airban markets and in the fishing areas which supply them, are given :—

Fish prices in producing and consuming cemires.

Consuming centre Wholesale price in Wholesal t |
and name of Producing area. the producing thee:::stl::(i!: » _P.ercenca.ge,
fish. area. centre. difference.
Rs. 4. » Rs. A, p,
Bombay Osty—~
Pomfres Veraval . . «| 2 0 O perscore. [ 9 8 0 per score. 875'0
‘Mackersl . . |Bhatkal. . .| 3 0 Opérmaund|12 8 0 permeund| 8166
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Fish prices in producing and consuming centres—contd.

Comming centre Wholesale price in { Wholesale price at
and name of Producing area. the producing the consuming 1:';::::5:‘
fish. area. centre.
Rs. a. P, Rs. a. P,

Calicut—

Oil sardine . . | Beypore . .| 1 8 0permaund.] 3 8 O per maund. 133:3

Jew fishes . . | Tanur . .| 16 0, 3 80, . 164'6
Madras City—

Pomfrets . . | Tanur . .1 212 0 ,, »» 780, »”» 172:8

Seer . . . | Tirur . . .1 5 40, » 12 8 0 ,, ”» 1381

Bilver bar fish . | Ponneri . . .1 885 0, » 6 4 0 ,, ” 88-6
Cuttack— -

Chilka fish . . | Kaluparaghat .1 9 8 0, » 14 1 0 , » 482
Calcutta—

Hihg . . . | Arial Khan area .| 412 0 ,, ” 17 8 0 ,, ”» 26856

Beokti . . . | Khulna . . .{100 0, ., 40 00, 300-0

Carps . . | Mymensingh . .l 440, , 16 0 0 ,, ” 2766

Prawns . . | Khulna . . .1 012 0 ,, ) 700, »s 833-3
Nagpur—

Rametk . .[183 8 0 , ” 15 (| B ”» 11-2
Freshwater fishes Pauni . 112 4 0 ,, ' 156 0 0 ,, . 22-4
Bhiwapur . .{10 0 0 ,, ” 15 0 0 , » 500

It will be observed from the above table that in rural fishing areas the prices of fishes are lower
than those in big towns and cities.

Prices of cured fish also vary according to the distance between the curing centre and the con.
suming market. In the following table the prices of salted cat-fish in Tanur and a few other
markets are given to show that the cost increases with the distance :—

Distance Price in the
Name of the market. from Price at Tanur. consuming ﬁ?&%:::::?
Tanur. market. A
Rs. A, P Rs, A. P,
Orthanad—
(Tanjore district) , . . | 260 miles . 5 12 9 6 12 0 165
Melapalayam—
(Tinnovolly distriot) . .| 82 N 5 12 9 71 2 32-8
Dowleshwaram—
(East Godavari distriot) .| 79 . 5 12 9 714 5 36-3
Colombo . . . . . 5 12 9 9 8 0 63+9

(4) ELASTICITY OF DEMANXD.

The price of fish also depends upon the time when they are landed and marketed and on whether
the day of sale is & “ day of fasting ™ for the local consumers or a ** day of rest  for the local
ﬁ:hermen. Good prioes are obtained if the catches arrive early in the morning. At places which

despatoh fish pmked with ice, fishermen try to return to suit the timings of the fish-carrying trains.
When boats bringing in the catch arrive late in the afternoon, it becomes difficult ta dry the fish in
the sun or to apply salt and the prices, therefore, fall considerably.
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Moplah fishermen of Malabar abstain from catching fish on Fridays. The fishermen of Travan.
oore and Tuticorin are mostly Christians and they observe Sunday as & day of rest. On days when
sll fishermen do not go out for fishing supplies are limited and high prices prevail. On ’
when there is & greater demand than on ordinary days the prices run high but on Hindu fast days,
¢.g., Amavasai (New moon), Kirthigai, Ekadasi, etc., in South Indis, fish is cheap. ‘

C.—Wholesale prices of important varieties at the chiet producing centres.

Fish, like milk has two prices—one which is realized when it is sold fresh for immediate consump -
tion and the other when sold for the manufacture of fish products. There is usually a good deal of
difference between the two prices. It has been shown in the chapter on * Demand and utilization ”
that only one half of the annual production is consumed as fresh fish. The proportion of the total
catch utilized for sale as fresh fish and for manufacture of products depends upon the available
supplies at any particular time. At the commencement of the fishing season, when only small
amounts of & popular variety- like sardine are caught, there is hardly any diversion of the catoh for
the manufacture of preserved fish. .

Very few varieties are available throughout the year in any fishing ares. The prices in any
particular market are almost entirely determined by local factors such as quantities caught, the
season (whether summer or winter), the proximity of a town in the neighbourhood, the type and cost
of transport thereto, the existence of a fish ouring yard at hand and even on weather conditions
(rainy or warm and sunny).

The average seasonal wholesale prices of the chief groups of sea and freshwater fishes in some
producing centres are given in Appendices X1II and XV. The prices of the different groups vary from
area to area. In the important producing centres the wholesale prices are low. For instance, in
South Canara and Malabar Districts of the Madras Province where 24'8 per cent. of the total Indian
production of sea fish is landed, the prices are lower than in Sind, Orissa or Bengal. The popular
varieties everywhero fetch higher prices than the coarser bony fishes.

Freshwater fishes are on the whole dearer than sea fishes.

The prices of cured fish depend chiefly upon the type of cure. Cured fish is mostly consumed
by the poorer classes in the interior and many areas seem to demand products oured or sun-dried in
a special way. The cost of production depends upon the system of cure, i.e., on the use or absence
of salt, whether wet or dry-salted and the degree of drmo. The keeping quality of the processed
fish has also a bearing on the prices. Ifa varle;y when simply sun-dried keeps better for a longer
period than when cured with salt, the sun-dried fish fetches a premium, e.g., horse mackerels. Dried
fish is food in a more concentrated form and its price appreciates proportionately with the amount
of drynge. Prices of dried fish in a few markets for which data are available may be seen in
Appendix XVII.

D.—8easonal variations in prices.

The combined influence of the seasonal variations in supply (see page 17) and demand (see
page 47) results in periodic fluctuations in the prices of fish. In the absence of data from all
producing areas it is possible to examine in detail only the seasonal variations in prices iu three
coastal arcas of the Madras Province. Similar fluctuations brought about mainly by local supply
and demand conditions occur in other fishing areas also.

The monthly prices of nine economic groups of fishes in the three areas—one on the west coast
and two on the Bay of Bengal coast—are given in Appendix XVIII.

The fishing seasons on the two coasts of the Madras Province to which the above data refer, are
somewhat different. Un the west coast production is concentrated during the period September to
January when nearly 738 per cent. of the annual catch is landed, while on the Bay of Bengal coast,
not within the belt of the south-west monsoon, the catch is more or less equally distributed during
the differort montks of the year. This is reflected in the price quotations. On the west coast there
are three distinct seasonal prices, e.g., September to January (the height of the season), February to
May (ebb of the season), and June to August (fish scarcity due to monsoon). The prices are usually
low during the post-monsoon period (September to January) and high during the monsoon period
(June to August). On the Madras coast the fluctuations in prices are not regular or marked.
Generally speaking, prices remain low during t e first quarter of the year while they run high during
August to November.

As is the case with all commodities whose-production is seasonal, prices of fish are high at the
beginning than when the season is well advanced. Besides increased supplies, satiation of the
publio taste for the product also plays a part in this decline. :

8hoals of the economic varieties approach the shore during different months : consequently the
cyole of variations in prices is distinot for each variety. These changes, expressed as the percentage
deviutions of the average monthly prices from thefr annua hiciasReaoanenies
caugt along the west coast of the Madras Province are s

1t will be observed that while the general trend of valis
renge of deviation is markedly different. During the peri

e sems facing pages :
the same for all the grou ho

Pr10es



alt varfotior are below the annual average mean. From' vanum, ~-MUI RS viations becoms
positive: and a¥ the year advanoces the range of deviations steadily increases cuiminating in high
points during April-May. The annual range is-smallest in the case of sharks in which it varies from
—0°5 in. Ovtober to +11'6 in July. In the case of sharks, oil sardine, Jew fishes, silver-bellies,
prawnas and “ miscellaneous ** the lowest points are in October, the lowest point oecurs-during Novem-
ber for oil sardine and mackerel, and in December for pomfrets. Cat-fishes and horse-mackerels show
the lowest pointe in June and April respectively as compared with other varieties which touch
highest points betweon March and July. The highest point in the case of cat-fishes occurs in
December, The maximum deviation, viz., from —500 in April to +79/6 in June representing an
average price deviation of Re. 1-15-9 per maund is noticed in the case of horse-mackerels.

The percentage deviations of the monthly wholesale prices from their annual mean.in respect of
Jow fishes, sardines (other than oil sardine) and cat-fishes in the three fishing areas of the Madras
Province are shown in the diagranr facing page 57. The three-areas are representative of distinct
geographical and meteorological conditions and the deviations therefore show markedly oconflicting
trends. In the case of Jow fishes while the minimunrand the maximum points are touched in
October and April respectively in the west coast, the correaponding months are August and January
in the southern section (East coast) and November and September in the northern section. While
the percentages vary from —39'3 to +45°0 in the west coast the ramge is only —116 to +7'1 in the
northern section of the eust coast. For cat-fishes the smallest range- is obaerved in west coast while
the largest is in respect of the southern ssotion of the east coast. In both sections of the east coast
the fall in prices is less abrupt than on the west coast in respect of all the three varieties.

It has already been shown (see page 47) that in the plains of India wide variations
ocoar from province to province and even from district to- district in the same province
in respect of the monthly supplies of fish. Generally speaking, the demand for fish is low during
the summer months, but due to the difficulty of keeping fish wholesome, prices are: somewhat high.
During June-August in such areas as receivo rains, the weather cools down resulting in an improved
demand after the onset of the monsoon. The production, however, falls due to difficulty in fishing
in the flooded rivers and tanks. The prices consequently rise. From' October onwards both pro-
duction and demand increase and a new price equilibrium comes to be established.

The available data regarding monthly prices of cured fish are givenirr Appendix XVI. In all
these markets, products from the local fish curing yards and the stuff imported from Malabar, South
Kanara, Cochin and Travancore are sold side by side. It is difficult to trace any periodicity in the
monthly prices of cured fish.

E.—Trend of fish prices.

(1) FRESH FISH.

In the absence of regular records showing fishermen’s prices. over a series of yoars, it is very
difficult to examine the trend of fish prices in India. The index numbers of the average annual
wholesale prices for sardines, Jew fishes and cat-fishes in the three fishing areas of the Madras
Province given in the table below may give some idea of the trend :—

Index numbers of the annual average fish prices in the three fishing areas of the Madras Province.

(1936-100.)
Year. Jew fishes, Cat-fishes. Sardines.
1937 72 91 64
South Canara and Malabar . . . 1938 103 102 107
1939 90 113 114
1937 92 100 101
1938 102 98 116
Madras East Coast, Southern Section .
1939 103 107 103.
L 1040 109 w1 | 100
[ 1937 [ 92 86 84
1938 97 77 i 99
Madras East Coast, Northern Seotion . |4
IR} 1939 97 87 74
L 1040 90 84 7
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PERCENTAGE DEVIATION OF THE AVERAGE MONTHLY PRICES
FROM THEIR ANNUAL MEAN IN RESPECT
OF CERTAIN VARIETIES IN THREE
PRODUCING AREAS.
(4 YEARS' AVERAGE)
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Since the prices dopend upon weveral unocertain factors which may change from day to duy, the
erratic trend shown by the above figures i8 not surprising.

Prices of fish in cities, important civil and military stations and commercial centres, have risen
considerably after 1940. For instance, at Jubbulpore the average price of fresh fish in 184} had
risen by 36'8 per cent. and at Horhangabad by 60 per cent. over the 1930 level. The prices of dried
fish had gone up by 28 per cent. at Akola and 196 per cent. at Khandwa during the same period.
The rising prioces in consuming centres have benefited the fish trade only, to a negligible extent.
Lack of transport and shipping facilities and the loss of markets in Burma, Straits Settlements and
the Dutch East Indies, on the other hand, have hit the industry severely in the large marine pro-
ducing centres. In Cochin State, for example, prawn-culture, in paddy flelds which adjoin the
backwaters, has practically ceased as oured prawns cannot be exported to foreign markets.

Until arrangements are made for the utilization within the country of the surplus in the fishing
areas by increasing the up-take of cured and dried fish by the inland markets, the slump in prices in
producing areas will continue. The fisheries departments in tho provinces and States can render
help by suggesting improved methods for presorving fish- and by oarrying on propaganda for the
increased consumption of processed fish. Being a food artiole, priorities for transport during the
war time may not be difficult to arrange. (B

(2) ForeErGN TRADE.

It has been possible to calculate long-range prices only from the * declared values.* of preserved
fish imported into and exported from India. The annual declared valueg of tho chief varieties.
traded in, as classified in the custom’s returns are re-produced in the following tables :—

Declared values of fish products smported snto India.

(Rupeos per cwt.)

- . Fish-maws . Total fish
| uoatied | eaioa” | stk | Ty, | (oncluding | O
Rs. A. P. Rs. A. p. Rs. a. P Rs. a. p. Rs. A. p. Rs. A. .
1536-37 . . . 312 4 9 6 6 310 1 810 8 11 2 5 47 14 ©
1937-.38 . . . 2 410 7 086 6 7 38 9 6510 812 6 49 010
1038.39 . . 3 78 512 10 ) 8 510 9 6 5 760 48 1 6
1939-40 . . 215 17 710 1 615 9 10 6 & 7317 58 4 9
1940-41 . . . 215 6 10 1 4 615 1 10 8 6 5156 9 568 7 38

It will be observed from the above table that in the case of the first three products the declared
values show an erratic trend. The declared value of wet salted fish shows a steadily increasing
trend. But the total declared values of all the four products clearly shows a downward trend. On
the other hand the declared values of canned fish, which is imported from distant countries, show
an upward trend, which is quite pronounced after the out-break of tho present hostilities.

Declared values of fish products ewported from India.
' (Rupees per cwt.)

— | R | || e | | me

Rs. A, p Rs. a. ». Rs. A, P. Rs. A. P, Rs. a. », RS, A. P-

103637 . . .| 2013 3| 1778 106100 71511 2 23| g1
103738 . . .| 108 6| 1815 6 9 610 9 7 2| 2 6 7| 4 51
93839 . . .| 2013 9| 17 7 8| 810 8| 80 4| 2010 0| 4 o 6
1939.40 . . . 20 010 16 4 0 8610 9 10 ‘111 19 8 0 410 8
woa ., .| 13| 12157 6398 521 18 43 496
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The demand for dry and wet salted as well as unsalted fish abroad langely arises from the
members of the Indian communities who have settled in tropical and sub-tropical foreign countries,

As in the case of imports the declared value of total fish excluding canned fish, shows a sliow
downward trend during the quinquennium ending 1940-41. This is well marked in the case of ¢ Fish-
maws and Shark-fins’, the declared value of which during 1940-41 was only 60 per cent. of the
deolared value during 1936-37. Large quantities of wet and dry-salted fish used to be exported to
Burma and Malaya. The declared values of these , went down by nearly 650 and 25 per cent. respec-
tively’during 1910-41 when compared with the values in prsvious years, due to the disturbed con-
ditions in the East. The slump in prices due to the war conditions is well illustrated by the abov
figures. .

It will be observed that the declared values for all varieties exported except wet-salted fish,
is more than the corresponding declared valuoes for imports. * The difference is very marked in the
oase of unsalted fish and Fish-maws and Shark-fins which during 1936-37 were 6 and 30 times the
respective declared import values. This shows that cheap and inferior products are imported for
oonsumption in deficit areas of this country while the quality of preserved fish dispatched abroad
is considerably superior.

P.—Note on prices of fish fertilizers, fish oils, etc.

The qualities of fish guano and fish manure produced in various tracts differ considerably and
the prices of these products also show extreme variations. The buyers quotations in Ceylon,—the
chief market for fish fertilizers—are bascd on the Nitrogen and phosphoric acid contents of the
fertilizer with a tolerance for sand. Manures conforming to the standard Ceylon specifications are
not usually available. The fertilizers are not analysed : a sample is examined and the price is
settled. The fertilizers without any further treatment are exported to Ceylon. ’

Fish guano fetches a better price than fish manure. During the five year period ending 1939-40,
Colombo quotations for guano ranged from Rs. 62:00 to Rs. 78'75 per ton while the prevailing
prices in the west coast area were Rs. 30-8-0 to Rs. 42-3-0 per ton. Fish manure registered an
increase of Rs. 2-8-0 during the same period to touch Rs. 32-8-0 per ton in 1939-40 in the west coast
area. The Colombo quotations for fish manure moved in sympathy to touch a maximum of
Ra. 60-50 per ton during 1939-40.

Regarding fish oil also, in the absence of any standard specifications the quotations vary over a
very wide range in the different producing centres. In recent years, however, due to a general
decrease in the production of oil, the average prices have shown an increase. The prices in the
Madras west coast area rose from Rs. 175 in 1935-36 to Ra. 225 per ton in 1939-40.

Fish fertilizers and fish oil arc manufactured during October-November when the prices remain
low. Fish manure and guano are generally marketed before the end of January.

Bombay is the chief export market for fish-maws and shark-fins. Maws and fins are classified
by Bombay merchants for the purpose of price quotatons. Large maws from jew fishes and Indian
salmon go under the trade description Pots and the small under Poti. Similarly maws from cat-
fishes are called Pok and Bitki. Maws blackened by blood are called Badla. Generally apeaking,
the smaller maws fetch about 50 per cent. of the larger ones of the same grade, while Badlas
sell at a discount which is as high as 50 per cent. The Bombay rates in 1940 were Rs. 40-50 for
large mavl;u from jew fishes, Re. 30-35 for those from eels, Rs. 40-45 for Indian salmon and Rs. 6-7
for cat-fishes.

Bombay quotations for sh-rk-fins were influenced by the price fluctuations for this product in
Hong Kong. Broadly speaking the fins are classified into two grades ; the white and black and
these are further dividel into threo sub-classes according to size, viz., large, medium and small. The
white varieties fotch on an averagoe three timoes tho prico of the black fins belonging to the same sub-
olass. The Bombay rates during 1940 ranged between Rs. 21-27 for the black variety and Ra. 63-72
for white fina.

G.—Note on prices of canned and bottied fish,

These are imported products and are not manufactured in India. Their declared values
(import) have already been given in Chhpter I. The retail prices of some of the important types
-and brands prevailing in most of the towns and cities in 1939 (before the War) are given in the
following table :— .
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Prices of canned and bottled fish,
-Name of the product. Unis, - Prioe.

Re. as. 2.

Anchovies in oil . & . . . . . 4 os, X 12 bottles. ’ 9 00
, inbutter . & . . . . 1. x 1 , 112 0
Kippered herrings . . . . . . 1 lb. X 12 tins. 6 ¢ 0
Herrings in tomato sauce . . . . . do. 418 0
Bloaters . '. . . . . . do. W3 8 ©
Herring Roes . . . . . . . ¢lb. x 1, 120
Salmon Red . . . . . . . - 1. x12 , 8 0.0
» Pink . . . . . . . do. " 4 00
Lobsters . . . . . . . . 3 x12 , 8 80
Oysters . . . . . . . - # b, x 1 bottle, 140
Prawns . . B . . . . . do. " 014 0
Finnan Haddock . . . . . . . 11b. x 1tin, 120
Shrimps . . . . . . . . 5} oa. X 12 bottlea. 700

H.—Market intell!genee.

The localised character of the demand and the lack of recognised standards of qualities are
largely responsible for the absence of a market intelligence service for fish. In towns and oities
where the trade is somewhat organized, the merchants and commission agents keep themselves in
touch with the prices prevailing in producing areas. The fishorman, unless he has himself been
to the market, gets the news from his neighbours who have recently visited the local assembling

centre. Under these ciroumstances it is unlikely that the information reaching the fishermen can be
accurate or up-to-date.

In the case of fish despatched for sale in urban markets from distant flshing ocentres, sale on
commission basis is very common and the commission agents keep the consignors informed abous the
price ranges of the important varieties, by weekly or fortnightly quotations. From Ceylon, an
important market for preserved fish produced in the maritime districts of South India, weekly
price lists on printed forms are received by the big exporters, from commission agents in Colombo.
The market position in respect of arrivals or stocks is not, as a rule, revealed in any of these
communioations. Very often these quotations are misleading and result in loss to the consignors,

The Madras Fisheries Department embarked on a scheme to disseminate the ruling prices of
ohief varieties of ocured fish in five presidency markets, by deputing a member of the staff to collect
pricea on the market days and distributing a bulletin showing the compiled pricos to all fish
ouring yards and fishery schools. The recipients of the bulletin were instructod to give wide
publicity to the latest rates among fish merchants and curers. This scheme was mainly designed
%o prevent the accumulation of stocks in any market. This useful servioe was started in November
1939, but unfortunately has been discontinued since November 1941.

OHAPTER VIL—ASSEMBLING STORAGE TRANSPORTATION AND DISTRIBUTION.

A.—General background.

Fish is landed at very many centres in India. Fishermen visit only the nearby fishing grounds.
Bome at a fow centres, may have fortune and strike a big oatch rapidly. Others may not be so’
fortunate and may return only after a longer period and at a time inconvenient for the marketing
of the catch. In one case the fish caught may be of a size and variety very acceptable to the
eonsamers, in anvther they may be poor. No effective means of regulating. she oatoh. oxist,
partioularly in regard to marine fisheries, and none of fore-telling the varieties of fish that would



be landed. ©On account of the peristisble natute of fisfl, the total landings have to be cleared daily
and suppties wherever shey have been landed are brought direct to the nesrest sssembling  oentre
and rapidly sold. The owner’s (fisherman, middleman or retailer) main desire is to sell as onoce.
The ohief bednomic need of the i;am “appoar, is o seoure a more WmOrM supply ¢
sinoe it cannot, from the nature of the case, lie in & regulation of the quantities landed it must be
found in the process of marketing. Under the present oconditions, an immediste market is
imperative, wi')ftho result that there are sometimes glute and sometimes shortages. If mppl'g
oould be stored, even for a short period, without deterioration, the conditions of the temde wo

be fevblutiohised. Btorage facilities for fresh fish are almost wholly not available.

The fikhermen; §. e., those who actually catoh the fish, play ondy an insignificant part in the
disposal of the catches. Their task generally ends' when boats have been brought to the shore.
The mothbers of the fishermen’s family do the preliminary assembling but the final asséribling and
distribution of the catch are generally done by merchants’ or commiseion agents who step in at
this stage. If facilities for sending ot fishi are available at thé fishing centres, certain varieties, e.g.,
pomfrets, seer, perches, large prawns, etc., are sorted and despatohed to the noawest towns and
cities where they are in demand : otherwise, preserved fish or fish manure is made out of the whole
oatch. ‘

The average consumer in this country finds fish costly. The fisherman, kowever, gets only a
small proportion of the price paid by the consumer. The fish trade in all countries is beset with
similar problems due to the material of the industry not being a stationary object. In this country,
ocustom, religion and prejudices and ignorance on the part of the distributive trade and the buying
publo introduce further complications in the industry which is scarcely, if at all, organized.

B.—Fishing population.

(1) F1sBING COMMUNITIES,

" The fishing oastes of India present many features of great interest, which are survivals of
marinets and customs dating fron very remote times. According to ancient Hindu leglslation
fishermen belong %o the Su+ra or servile caste. In many coastal areas there are still two distinos
types of fishermen : (§) those who capture fish a few miles out in the sea, (i) those who pursue
their avocations from the shore or fish in backwaters and oreecks. In the Malabar district, men
who oapture fish with hooks ahd lines canhot talte part in fishing tperations with ncts and vice versa.
In the Chilka Lake, certain castes are permitted to fish only with fixed engines, vit., bamboo seéreens
and traps, and cannot use nets. Again in the Chilka area, certain castes can only capture fish
while certain other oastes can only market fish, Although the old-time conventions are now less
gtriotly observed and fishermen have taken to other occupations, these still exert- a great influence
on the organization of the industry in most parts of the country.

The marine fishing population consists of Hindus, Muslims and Christians; in difféerent coastal
dteas orie of the othér of the communities predominates. In Sind, the Askornien are all Muslime,
Muiliim tribes like Daldis, Pudu Istams, Mappillas, etc., and Hindd fishermen belonging to Blots,
Kolis, Miikuvas, Mogers, etc., oastes are found ih equal proportions along most parts of the West
Coast. Roman Catliolic Christians predominate in Central Travancote, and in the Palk Strait
Bay area. Along the Coromandal Coast the number of Hindu fisherinen exoeed those belonging to
othier communivies. In the Madras Province, Hshermch have outoms of a patriarchal natire
whioh {8, however, more strictly observed on the Coromandal than on the West Coast. Undet thia
dystem immense hereditary powers arc held by certain individuals: The flshing. villages (called
Kwiipans) have hereditary or elective headmen and hereditary priests who are the fihal refiroed i
all fathily and caste disputes,

(2) NUMBERS BNGAUBD IN THE INDUSTRY.,

In the All.India Census Report. 1931 *, under the heading ‘ Occupation ” vﬁsh_ern\e,n have
been showh under the subsgtoups “ Fishirg aid Nuntiiig » and  Wiking and Poatlink ®. Each
of these sub-groups is further divided into ‘‘ Total earners principal occupation ”. “Total working
dependants *’ and * Total following ocetypation a4 sabddfiky ¢o other ”. The number of hunters
are separately reported. :

The wotital captuit of Akl i exolustvely the job of a miale, The Bihekivdmen wstively oo-om
in ttakispiorting fish on head:Toads, and as ddssiblers, cuters or retailers. In the absince of receh
data the figatéiorelativg’to the fishing popdlation from thie All-Indis Censtis Report for 1991, M
certaln provineds and States are roproduced:in the following table i &-redlassified forin. :

* Noto.~Classified ocoupational tables relating to the 1941 human census have not so far been pu blivhod



Classification of the fahing population.
(Compiled from the All-India Gensus Report, 1081.)

e

me—— Adult gmm Mbu::‘.“mhhn. m‘. -» Md-?
| o | orkin | ity | i | of oelen

Province/State. Number P:gr:o:’t- g::::r: de, ml;tl:;nu PO, (::ll..- ?.ﬁnt;l uu:blm
|| G e ropes | e

Assam . .. .| 34584 628 841 | 5786 | 114,8% 801 | 100710
Bengal .| 158,624 2381 | 26,128 6,283 | 464,457 s&2 | 100:30
Bihar and Orissa . .| 42,108 765 9,100 1,348 | 124,182 339 | 100: 38
Bombay (Sind) . .| 47,210 857 | 12,308 8970 | 7,714 | 319 | 100: 45
caﬁ::lr Pm.v im.' m.l 36,006 654 5,804 2,050 | 108,116 333 | 100:2¢
Madras . . .| 117467 2133 | 34,812 13,016 | 356,850 330 | 100:4F
Punjab . . . 3,206 0-60 12 250 | 10,121 s26| 100: 8
United Provinces . 14,417 262 3,468 2,330 46,005 81-3 | 100:40
Baroda State . . 1,280 0-22 720 51 3,627 330 | 100:6¢
Bihar and Orissa States 5,143 0-04 1,010 256 | 15,110 840 | 100:85
Central Indis Agency .| = 3,496 0-64 338 151 10,228 342 100:14
Hyderabad State .| 33,578 610 | 14,864 | 185701 | 120,827 278 | 100:08
Jammu and Kashmir . 1,241 022 47 165 8,725 333 100:17
Cochin Btate . .| 8185 148 846 200 | 23018 341 | 100:14
Travancors State Jd o 573 2,540 4,085 | 101,746 810 | 100: 28
‘Otheraress . . .| 13510 237 3,204 2,300 | 30,088 32:0 | 100:388
Total .| 560,610 (100) | 115,136 | 63,909 | 1,680,625 326 | 10038

It will be obaerved from the above table that the largest number of workers, viz., 28:8 rer cens,
of the Indian total, is found in Bengal. This is followed by Madras Province with 21'3 per cent.
Among the States, Hyderabad, although it has no sea-board, leads with 6:1 ‘per cens. closely
followed by Travancore with 57 per cent. In every province and State for every 100 of the
fishing population there are roughly 30 adults engaged in fishing. The ratio of the numter of
persons who actually do the fishing tp working dependents (assemblers, curers, retailers, etc.),
however, varies from place to place. The largest number of dependents, viz., 91 persons to 100
fishermen is found in Hyderabad, followed by 64 in Baroda State. In the Punjab the corresponding
number is only 8, The number of female workers is found to be large in Bengal, Bombay (Sind),
Madras and Hyderabad State. This is because the reteil distribution of fish in these areas is almost
wholly in the hands of females. :

The fishing population constitutes only 05 per cent. of the population of Indis (1931).

No figures are available to show the number of non-fishermen who depend apon the fishing
industry for a living. To this olass belong the merchants, middlemen, commission agents, Iabeurers
(engaged for transporting, ouring, drying and packing fish), boat-builders and net-makers. .

There ure sevemal factors which detershine the shrning power of the fishermen operating in the
different fishing areas. According to an estimate prepewsd by Dr. H. 7. Soidey in 1031 for ihe
Bombhey (Sind) Provinee, the aversge per capiu eaming is highest in- the cese of merine fshermen
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who supply the Bombay city, being nearly double that of fishermen in the North Canara villages.*
Unfortunately figures have not been worked out for the other areas in India. It may, however,
be stated that the sea-fishermen ara well off in Sind ; miserably poor in Bombay except in the
vicinity of larger towns ; are in a fair condition from South Canara down the entire West Coast of
India, but once round the Ca‘g:Comotin they again appedr as a poverty-stricken race of people and
continue 8o up the whole of the Coroméndal Coast.

In India, fishing is a hereditary profession among certain communities and in developing the
industry for the benefit of the consumer, the producer should be given due oconsideration for the
development ultimately rests with him,

/

C.—Methods and agencies ot assembling.

The marketable surplus of fish is disposed of by the members of the fishermen’s family ()
either by themselves taking it to the nearest market or assembling centre, or (is) by selling at
the landing ghats to intermediaries who take it to the assembling centres. These intermediaries
include agents of middlemen—boat-owners and ourers, village merchants and itinerant dealers.
Fish merchants play an important part, especially in the coastal areas of South India, in the

assembling (and distribution) of fish, functioning in the triple role as wholesalers, commission
agents and curers.

The quantities of fish brought to assembling markets by fishermen and other intermediaries
vary from day to day in different markets depending upon the total supplies.

(1) FI1SHER-FOLK.

The fishermen catch the fish and its disposal is left chiefly to other agencies. Along the
coastal areas, the fisher-folk (members of the fishermen’s family) collect the catch from the boats
and do the preliminary assembling. If there is a consuming market in the neighbourhood the
fisher-folk take the fish direct to consumers. Owing to the perishalle nature of the commoiity,
traneit from producer direct to the consumers is possible only when the market is within a
distance of 10 miles from the producing centre. The services of middlemen are requisitioned
for marketing the catch in all other cases. The producers, i.e., fishermen and their families wsually
play only a small part in the marketing of fish as their financial obligations leave them little
choice for disposing of their catches excopt to the creditors. Short-term loans are generally takon
by fishermen, which are ropayable, mostly in kind, during the fishing season, from village merchants
and ourers and fish is sold to them. cse agreements are generally verba: understanding..
When the fish is sold to, or through them, low or no interest is charged. Tho prices paid to
debtor fishermen are somewhat lower than the current local prices. In the coastal areas of the
Madras Province the difference is somotimes us high as 25 per cent.

Riverine fishing is usually conductod by parties of fishermen who move in batches in scarch

of fish. These parties assemble their catches at suitable centres, located on the river bank, whore

commission agentd await them. N

(2) MIDDLEMEN BOAT-OWNERS.

These persons, by virtue of their position as financiers have a great hold on the producers.
The boats and nets used in coastal fishing are mostly owned by non-fishermen. Only very few fisher-
men own the necessary boats and gear. Fishing operations are conducted by parties consisting o!
3 to 10 or even twenty persons. The catoh is usually shared among the fishermen and the ownor:
of the boats and nets. Although each member of the fishing party is free to sell his share in any

.manner he pleases, the boat-owners manage to corner the whole catch. It happens in the followiny
manner : The boat-owner’s share of the catch is often considerable, always exceeding the sharc o
any individual fisherman. He has to arrange for the disposal of the fish. He is willing tc
purchase the shares of the fishermen also and handles the total quantity. As the fishermen hav:
to dorend upon him for the continued use of the boat, thoy accept the price offered by th«
hoat-owner, even when itis lower than the prevailing market rates. Most of the middle mer
boat-owners are also ¢ tioket holders ” in fish curing yards, when such exist in the neighbourhood.

There is another type of middleman boat-owner found in the Bombay supply area. He keep:
f: st sailing boats—no fishing operations are oonducted from them—which meet fishing boats

ir. the producing areas. These middlemen make an annual contract with the fishermen for tL
tupply of fish at agreed rates. .

The power-propelled boats which bring fish supplies to Bombay and Caloutte visit the surround
ing fishing areas and buy fish from different fishermen for cash. Contract rates are mot in vogu

but oceiling prioes for the different varieties are fixed for the guidance of his agents by the Loat
. owner, who is an urban wholesale merchant. :

* H. T. Sorley.1 Marine Fisheries of the Bombay Presidensy (1931), p. 42,
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(8) PETTY AND WHOLESALE MERCHANTS, OURERS AND MONBY-LENDERS.

In the coastal areas and in every freshwater fishing contre there are many petty deslérs whe
work independently with their own capital. The amount they require for their daily'business id
ordinarily Re. 5 : it never exceeds Rs 10. They go to the landing ghat on the beach or on the
river bank and buy the individual shates of one or more fishermen. Having secured fish they walk
fast—they run almost—to the nearest village or town market. Fish is also sold to consumers
on the way. Of late bicycles are being used by these people, the basket containing fish being tied
to large stout planks which serve as “ carriers ”* on these bioyoles. These petty merchants in the
coastal areas carry on business with saltod or dried fish also. If fresh fish is scarce on a particular
day, they purchase dry or salted fish instead from curers which also is duly sold in the above
manner. It is generally observed that these petty dealers visit the landing ghats only on alternate
days. i .

The wholesale merchant in the producing area is usually also & commission agent and a _flsh
curer. He buys both fresh and cured fish. He has a number of paid laboyrers under him.
Some of them are sent to the fish landing gkats to oxpeditiously ocollect fish that arey suitable for
gending as iced fish. He would have given to fishermen loans in cash or in kind, e. g., provisions,
boats, or fishing nets on the understanding that fish would be sold to him. The ** choico varieties
are despatched, packed with ice, to urban markets while the remaining quantity is used for

curing, sun-drying, or for the mabufacture of manure, fish oil, etc,, depending upon the
available varieties and supplies. '

Commission agents and wholesalers in urban consuming arcas receive fresh fish (i) from
producers in the neighbourhood, (ii) from their agents who have gone in boats to buy fish from
fishermen (Bombay and Caloutta) and (ist) from wholesale meorchants in producing areas. Any
convenient site to which fish consighments can be easily transported is choson by these
persons for assembling the fish. For example, special siding in the Sealdah Station at Calcutta,
an open place within the. railway compound near the Basin Bridge Station at Madras, the Arthur
Crawford Market at Bombay and the Khudda Market at Karachi serve as assembling and auction
contres. In Calcutta there are special assembling centres for particular groups of fisl.es, e.g.,
Ultadanga for ¢ Jive ” fishes and Hatibagan for prawns.

Cured or dried fish from producing areas are also assembled by commission agents on behalf
of the curers in consuming centres. The consignments are first taken to godowns of these agents
and are assembled in the next weekly market. . The godowns are usually adjacent to or some-
times within the market enclosures. In Bombay, whero very large quantities of cured and
dried fish are assembled, special huts havo boon constructed by the Bombay Corporation
and hired to wholesale merchants and commission agents for storing fish. Similarly, in weekly

markets in inland areas, especially in South India, the market authorities have constructed special
huts for the storage of cured fish.

In Chittagong and a few other areas in Bengal money-lenders (mahajans) assemble dried
fish. They advance money to leaders (bahardars) of fishing parties who go in Octoler to the
uninhabited islands such as Rangabali, Bansdia, Sonadia, Kalidaha, etc., in the Sunderbans for
catching and drying fish. These advances are given on the sec urity of fishing implements and boats.
The bahardar also signs a bond agreeing to repay the advance during the fishing months, in kind,
generally at the rate of 20 to 25 maunds of dried fish for every Rs. 160. 'lLe fish as soon as
caught and dried are taken over by the mahajan’s agents at the place of fishing and brought to
Chittagong., The cost of transport is borne by the mahajan. 1tis estimated that annually dried
fish worth Rs. 8} Jakhs is assembled in this manner,

(4) CO-OPERATIVE SOCIETIES,

Although there are over 200 fishermen’s co-o0 perative societies which finance their members and
sometimes assist them in the sale of cured fish, the number of these institutions whioch under-
take the assembling and distribution of the mem bers’ catches is very few.

There are only six societies doing non-credit work in the South Canara ond Malabar districts
of the Madras Province, one society in Orissa and two in Bengal. It May be mentioned here that
the model bye-laws for Fishermen’s Co-operative Societies in all provinces, infer alia, provide for
the joint sale of the mefbers’ produce. The method of working of few typical non-credit
societies are described below. :

The Ajanur Fishermen's Co-operative fociety, South Canara, during 1941 attempted tle
pooling of the catches of the members with a view to selling them either fresh, cured or
oonverted into manure, through other co-operative sale societies in the Madras Province. The
‘Society was granted a * ticket ’ in the Hordurg Fish Curing Yard during 1042, the first time
that a corporate body was granted a ‘“ticket” ina fish curing yard. Loans are granted by
the Society, generally, to only such of the members as would undertake tosell their catclcs
through the Society. The catches are pooled and cured in a hygienic way by members them-
selves under the supervision of the Directors of the Bociely. The cured articles are:'dold in
distant markets and proceeds are shared by the members who contiibuted to the

narke L accoidin
to their individual shares. The Society intends to purcbase Loats and nets to te hml{:f’ oy mmiré‘a‘{
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rates to members. When the assembling of fish and its preparstion for s market are under
faken co-operatively by more and more producers, it would be necessary to open depots in outside
wmatkets for marketing the products. A oco-operative society will have s better bargsining power
shan any individual produoer ; it can adopt improved methods of curing and can also market the
products more efficiently. It is reported that other societies in South Canara are copying the
example of the Ajanur Soclety, and that the Madras Co-operative Department has a scheme for
opening depots in oconsuming aress for markefing the produce of the fishermen co-operative
societies on a commission basis.

Fishing in inland waters such as rivers, tanks, etc., is not unrestricted as in the ses.
A oco-operatiye society for inland fishermen has to take on lease the right for fishing in * private "'*
waters. The lease should be for an extended in the case of & tank or lake and the society
has to stock the confined water with fry or erlings of marketable varieties. The Bidhadhari
Spill Matsyajibi Samabaya Samity, Datterabad (near Calcutts) has obtained on lease the swampy
murging of the Bidhadhari river from Government and is assembling and marketing fish caughs
from these waters with the help of the fishermen-members. The Society oconsists of about 86
members who are all fishermen of the locality. Boate and nets to catch fish are provided by the
Bociety. The entire catch is handed over to the Society which after weighment (see lower
plate facing this page) is sold every morning by auction on the spot to wholesale or usually retail
fish-merchants, The entire quantity is sold in retail in the Calcutta markets.

Phe Chittagram Ma_.tsﬂynjibi Samabaya Samity Ltd., registered in 1938 seeks to help the
Chittagong fishermen who flsh in the Sunderbans area. The Society out of a loan annually taken
from the Provincial Co-operative Bank, advances money to solvent bahardars at 12 per oent.
interest on the security of boats, nots and other unencumbered material assets. The ocatches are
dried and made over to the Society, at the fishing sites, and the Society undertakes to sell
the same, as early as possible, without waiting in a speculative spirit. The sale proceeds after
repayment of the borrowed capitel with 6 per cent. interest and meeting the establishment
okarges is distributed among the bahardars. The bahardars are granted liberal bonuses for the
use of their boats and nets. The Society would, in due course provide ite own boats and nots
on hire to any babardar, A small bonus is also paid to each worker according to the merits of
his work. Out of the profits the Society sets apart a good sum to arrange for medioal help for
members, to provide convenient sheds, etc., for drying, storing or otherwise preserving fish in
far away places and to create a fund for provision to members against sickness, old age, eto.

(5) Cosr OF ASSEMBLING.

Most of the fishermen and petty dealers who handle small quantities of fish, do not inour any
sssembling oharges, as they themselves take the fish on head-loads, oycles or bakangss to the market.
The wholesale merchants on the other hand, handle large quantities and the items of charges are (a)
the cost of transport from landing centre to the merchants’ premises, (b) the cost of preparation of
the fish for the market and (c) the incidental charges incurred on packing and despatching fish—
either fresh or preserved—to the oconmsuming market. These charges vary from place to place.
Wholesale merchants in producing areas usually have labourers on monthly wages who do all the
misoellaneous items of work and it is difficult to assess the cost of assembling separately. The
incidental charges inourred in the marketing of fish are discussed in det¢ail under * Merchandising
oharges . (See page 71.)

Due to lack of proper landing facilities, losses in assembling are fairly heavy. After the boats
touch the shore considerable distances have often to be traversed with the catch exposed to the hot
sun before the fish could be collected in any convenient place. This is either the vast area of
sand or the soft wet mud on the banks of & river, over which progrees is very slow. (See upper
plates facing pages 11 and 67). Good landing facilities are not available even in cities like Bombay,
Karachi, Caloutta or Madras. Most of the fishing centres are not connected by good roads to the
neighbouring villages or despatching stations, More wide-spread use of ice will result in smaller
losses while sepembling.

The losses during transit depend also on the sesson of the year and the method of transport.
In summer months [osses are high. When flah is sent packed with ice to terminal markets, losees ccour
due to (a) insufficient quantity of ice and (b) crushing of the fish on account of non.rigid packages
being piled one above another. fu the caso of “ live  fish which are brought in bogts to consuming
centres and where often a month elapses between the catching and the sale, the fish Jose weight on
soocount of starvation. ’ '

Losses in the assemling of oured fish are negligible.

'D,~¥ish markets.

Ab some stage or other all fisk (fresh or preserved) except thos
own eopsumption, psss through marketa—either daily or weekly o1
in larger oitien.

*In the Indian Fisheries acs (Agt IVof 1997), “private wagor” has been defined ss “tha excins
sive property mny person, or in which ‘“{z gunﬁu dor the time being au exolusive right of fiahery
whether a8 owner, lsaee or in #ny other capaolty ” ‘
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(1) ReRaL MaRKETS.

In almost all villages which ave situated noar a fishing centre, there ate open gpaves wl&
serve as fish markets. Some producers and merchants assemblp their e Yhetd
vonsumers or retailers buy the fish. Prices are settled only after a gopd deal of haggling.

In the ' 5, & place is ysyally allotted for the sale of fish. - Geperajly ocured
or dried - :)“l:l' g"%m watkets, In inland areas where the sawroe of ﬁllg&v of fiah is
tenks fishermen cptch more fish on sbandy days and bring fresh fish also for .gale in th "m‘; !
These markets serve an area within  radius of 10-15 miles, Purghagers are usually the retailars in
the surrounding arpas. In the Madras Provinoe, very large quantities of cured and dried fish ape
nssembled and gold in weeldy shandya (See upper plate facing phis page.)

The rurs] markets are owned by Distrlet Boards or zamsindars. A market fee is ggpanlly
vharged from all people who assemhle there for the sale of their goods, The right of collectin --the
market fee is generally given on contract on an annual basis, but the contractor can chargé o
according to a schedule of rates fixed by the owner. Fees are levied per seller or are jhssed ba tho
approximate quantity tramsported per basket, hand-eart, or.bullook dart. The rates vary from 3
pies to one anna per maund in the different markets.

{2) UrBaN MARKERTS.

Urban markets (ealled mandis in certain areas) are wholesale daily markets usually situated in
the district headquarters, important trade centres or near railway atations. Both assembling and
distribution of fresh fish take place in these markets.

The markets vary considerably in size and lay-out. In Bombay a special ssction allotted in the
Crawford Market sorves as the secondary market, while in Delhi, Lahore, etc., the transactions take
place in adat{/a‘a shopn The fish section of the Crawford Market is a large block, with expanded
metal screens instead of golid wals, allowing plenty of light and afr and raised platforms which ocan
be flushed with water after the day's business is over. (See .upper plate facing page 64.)
A lorge number of commission agents operate in this market. Beveral auctions take plave
simultaneously, each commisdion agent selling fish consigned to him by wholesale merchants
in the producing areas. At adatya’s shops also the mode of sale is through auction, the buyers
making open bids. A typical auction scene in an dalya’s mandi is described below to show
the market functionaries, charges, ete.

The auctioneer is the adatya into whose shop all fish have to be assembled. The shop is ordinary
and commonplace, bullt in the form of an open ahed. Bomepimes it is only an open yard. A brick
or cement flooring is provided and on one side there is a rgised platform on whioch the adafya, his
munsm (acoountant) and some distingnished dealers and buyers sit. A tub of watar js proyided jn
one corner for washing fish. As consignments arrive, the parcols are opened by the adalya’s servants
who sort the fish apoording to varjeties and in some cases according to size alse. The fish are then
arranged in lots known a8 chabbas and these are made as nearly equal in weight, quality and valye
as possible. Buyers squas or stand around the fish assembled for offering their bids. The adasya
sbarts the auction by himself offering & hid whieh he deems iy reasonable and goes on increasing it
acoording to the bids (which are genersjly indicated by certain signs, un-intelligible to the layman
but well understood by the parties conoerned) $ill he closes the auction at & certain price. Immedi-
ately a lot is removed, another chabba is put up for austion. The auction trends are noted by f
musim in his hooks. After the day’s buainess—generally the mandsi opens at 8 A.M. and closes for t
day by noon—the accountans prepares a statament for each dealer or assembler showing the amount
accruing to the seller. The prices at which the different lats belonging to a seller were ‘anctioned
are shown. ¥rom this are deducted all the charges paid ‘by .the adafys, eg., transport: costs ‘and
incidental charges if any incurred and (a) his own commission which varies from 6 pies to 2 annas per
rupee on the gross value of the fish sold and (b) value in cash of certain Customary deduptions “in
kind (karan)* payable by the assemblers to the adatya and his servants. ' In certain “mandis,
tions are made¢ in kind and the adabya augtions the ** karan fish " at the olose of the dwy’s hugincss.
The adatya pays the seller cash immediately after tho sale but usually allows the buyers eredit for
two or threo days. If the seller has reeived any edvance from the ﬁf"” the pet sale proceeds due
to hixn or » pert shoreof is adjnated towards the Josn. It may be mengioned theb %,; adé
usually gives interest-free loans to assemblers to induce them to bring fish to hjs v When '
seller is not present in person, but has sent fish to the adalya on * commission basis.” thé 16t |
Pproceeds are remitted to him by post.

*The gdgiya. his munin, the servants who place ote for auotions claim a darge fish each, whilo the
sweoper and tbe'&ob;;zbo‘ elem;*%l;g:&-ni;r ‘wh&;l:e ﬁs&eoadgnm’its ernve: get sightly swmaller
A . Besided , & large / 'froth botal quehticy - belanging to an ”“W

ol Ghe sxppuses the adaips incws (o feed bim. ' ¢ oo
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(3) ORGANISATION AND CONTROL OF FISH MARKETS.

The time of holding the fish market varies in different places. In rural areas, transactions
take place when supplies expected from varions sources have been assembled. In towns and cities
fish markets are held early in the morning or both in the morning and the. evening. In the latter
caee, the turnover is more during the morning session, ’ :

Except markets in cities, municipalities and cantonmente, other wholesale fish markets are not
held subject to the supervision or control of any public or government organization. The exeou-
tive authorities of municipalities and oantonments are empowered, under the various legislative
measures to control the sales of food and drinks, to inspect the quality of fish exposed for sale
within their limits and destroy any, Within municipal or cantonment markets,
stall holders who retail fish carinot sell at rates higher than thoe fixed by the market authorities.
These markets are kept in a sanitary condition by the market authorities (see lower plate facing
yage 65). In other wholesale markets each adatya works independently ; he, however, observes th
eatablished conventions regarding the rates of commission and other dues and provides sertain ameni-
ties to his oustomers,

No direct transaction between sellers (when they are present) and buyers are allowed in adatya’s

shops. ‘
E.—S8torage.

Fish and fish products are highly perishable ; attempts are, therefore, made to dispose of stocks
as quickly as pogsible even at a smaller margin of profit. In spite of this, some storage becomes
inevitable during their movement from one agenoy to another, before they reach consumers.

Fresh fish is not stored in any consuming centre for more than 24 hours. Even for storage for
this period the fish has to be packed with broken ice or kept in a chilled room of a cold storage as
in Bombay (seo page 31 of this Report). The quantity of frozen fish stored for long periods is
negligible,

Storage is possible and necessary in the case of cured fish and fish products. The period of
storage differs in different areas and depends upon factors such as type of the product, nature and
efficiency of its oure or preservation, the season and the trade demand. Oily varieties, wet-salted
and light-cured fish are disposed of quickly. _Hard dried fish can be and are sometimes stored up to
six months. Fish manure and guano are very soon sold.

Fishermen do not store preserved fish. They are in need of cash and immediately the fish are
sufficiently dry, they are sold to a wholesale merchant in the producing area. During preperation
they keep the fish in gunnies, baskets or in heaps. Curers and wholesale merchants
store preserved fish in heaps in a corner of their houses, or in special sheds erected for
the purpose. In Chittagong dried fish are stored in golas. (See lower plate facing this page.) On
a raised brick platform about 2 feet from the ground, a conical structure 8 to 8 feet in height is
erected using split bamboos and double mats. When filled with fish the gola is covered carefully
with more mats to exclude damp air. In Tipperah, the pit system of storage is adopted. In this
system a cavity 4 to & feet deep is excavated and lined with mats made of split bamboo pieces.
After stocking the fish more mats are placed on the top and the cavity is covered with earth.
In the weekly skandys in South India oured fish received from producing areas in bundles
are stored as such till the shandy day (see upper plate facing this page) when they are opened and
exposed for sale. In certain secondary markets such as at Arkonam and Sewri rented godowns
are used by merchants to store fish. The godown at Arkonam belongs to the South Indian Railway
while those at Sewri are owned by the Bombay Municipality. The godowns at Sewri consist of
over 50 rooms eich measuring 20% 10 feet. They are permanent structures and are maintained
in good condition. The monthly rent is Rs. 10 for each room. Attached to each godown is a yard
used for unpacking, cleaning and drying fish that are received and packing the same for despatch.

In the case of preserved fish 2—3 weeks is the carry-over period during which it reaches the
oonsumer. Bulk of the stock is visible during October to March, but this is not carried over
beyond April in most of the areas. Stocks are almost negligible during the monsoon months, except

ds are

in Bengal, where dried fish are consumed during rains and spevtal storage methods are adopted

to prevent deterioration due to moisture, ’
Fish oil is usually stored in kerosene tins, or in large drums which when full are sold along with
the containers.
Preserved fish are liable to inseot and bacterial attack. Losses in storage due to these reasons
are estimated at about 1 per cent. If pronounced deterioration has taken place merchants sell such
fish ouly as manure at very low rates. '

F.—Trausportation.

All mean: of transport commonly employed for ing other agricultural produce are used
for tranaporting fish also. The chief fo rms are hesd-lo%ngia (shoulder slings), bicycles, pack
ani nals, pony earts, motor vehicles, rail ways, boats, steamers as well as bullock carts. The use of
& pattieniar maans of transport depends upon the distance to be travelled, the quantity of fish,
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facilities available for quick and rafe despatch and the exgenm that have to be inourred. In ‘view
of the scattered production of fish the extent to which each mode of transport is utilized varica
socording to local conditions and may change from day to day. This and the uncerthinty regard-
ing the total catch that may be landed make the problem of transport all the more difficult for the
agencies concerned in the assembling and despatoh of supplies. L con

(1) TRANSPORT BY ROAD.

The transport of fish by head-loads is common in all producing arcas. Fishermen or their
relations carry fish in . baskets (see lower plate facing this page) to the wholesaler’s premises,
village markets or when hawking from house to house. When & Jlarger quantity, vig, 2 maunds
has to be transported five miles and over, bakangis are generally used. (See upper plate facing
page 68.) As the producers or the petty dealers invariably carry the fish themselves, no extra
cost is incurred for the tramsport of fish by head-loads or shoulder slirgs. Conveying fish on
bicycles is becoming . more and more popular. They are fast, can be used on foot-paths and
can be taken directly to places where fish is landed. Usually about 2 maunds of fish are carried
on a cycle. (See lower plate facing page 63.) The distance covered is usually 10 miles but
sometimes even 30 miles are covered in relays by three persons. Cycles are supplied by merchants
who may obtain them on hire. The cost of transport by oycles works to 2-5 pies* per maund per
mile. Transport by head-loads, slings and bicycles is confined to fresh fish.

Pack animals such as ponies and donkeys are employed to transport fresh waterfish in
Kashmir State, the North-West Frontier Province, the Punjab, the United Provinoces, the Central
Provinces and Berar and H.E.H. the Nizam’s Dominions. Camels are sometimes used in Sind. These
animals are owned by members of the fishing party which goes to fish in inaccessible places in rivers,
eto. This mode of transport is employed only over short distances not exceeding 15 miles ; if the
market is far away the fish is transferred to pony carts, motor lorries or sent by rail from the nearest
point where faster transport is available.

Pony carts are generally used in the urban areas. (See upper plate facing page 69.) They are
used to transport fish from the wholesale to the difforont retail markets in all towns and cities,
But where good roads exist, theso are also employed to bring fish from producing centres which
may be 15—20 miles distant from the urban markets. They can carry up to 6 maunds and the
producer or the merchant also tekes his seat in the cart while carrying his supplies to the
market. From Ponneri, Pulicat and other places’ fresh fish are brought in pony carts to Madras.
The cost of transport ranges between 6 pies to 9 pies* per maund per mile. K

Motor lorries are utilized, as a rule, for quick despatch over distances:of 100 miles and over.
They are advantageously employed when a whole lorry can bo loaded with dry fish as for example
from west coast fishing centres to Coorg, Mysore, Coimbatore, ete. In most parts of the country, as
passengers generally object to sit in buses which carry a basket or two of fish as freight, the move-
ment of small lots of fresh fish by this means to town markets is practically negligible. If 8 to 10
maunds of fresh fish could be assembled and the distance to be transported is 40—50 miles small

motor cars are generally pressed into service, e. g., from Tada, Arambakam and Sulurpeta, etc., . to
Madras city.

There is no fixity in regard to the rates charged for the transport of a full lorry load of fish.
The charges vary from tract to tract depending upon local conditions and competition from alter-
native means of transport. They vary from 0-5 pie to 25 pies* per maund per-mile. For longer
distances and full loads the rates are cheaper than for shorter distances and smaller loads.

Bullock carts are used only for transporting heavy bundles of cured or dried fish. They are
slow but 20-—25 maunds can be carried at a time. They are employed to haul parcels to railway
despatching centres or from railway stations to markets. (See lower plate facing page 69.)
In South India, preserved fish are carried in bullock carts from producing areas .to assembling
markets which may be 50 to 60 miles distant.. Heroe alio the charges work out lower when full
cart-loads are transported over long distances. o

(2) TRANSPORT BY WATER. )
Exocept in a fow areas, transport of fish (especially fresh fish) by water, is confined to the
carriage of fish by boats from the point of fishing to the nearest points where a b .iter means of
transport is available for its conveyance to the assembling or consuming markets. This is common ‘

*These estimates relate to the year 1940,
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‘cnly jo rivet fishing and s fisherman themselves either row or tow the boat to the appolnted coleat,
0 extrs expenses are inourred by assembling merchants on this scare. In the Sunderbans in
Bengpl, however, boats are tho only means of transport and fish has often to be carried several
miley till rail or steamer heads such as Khulna, Canning, Diamond Harbaur, Bakergsnj, etc., could
be reached. Nikaris ususlly go about in boats and purchase fiah from owners of fishing wiers ab
Goalundo (Bengal). As ordinaty boats are slow-moving special boats fitted with a number of paddles
are employed for this purpose. (See upper plate facing page 67.) In such cades the cost of
transpott which works to 2 pies* per maund per milo is borne by the assembling merchants.

The use of motor boats to bring fish to Bombay and Caloutta has alteady béen mentioned.
Those plying in the Arabian Sea briug fish from places which are 21 to 400 miles from Bombay, and
the average cost of transporting 1 maund of fish from Cansrs coast to Bombay (approximately 250
miles) works to Ra. 2-3-0%.

Boate are used for transporting cured or dried fish in river districts of al, Strma valley in
Asmsm (see lower plate facing page 10) in the ocoastal districts eastern of Madras and in the
backwater areas of Cochin and Travancore. These boats have usually a carrying capaocity of 15
maunds. Boat transport is cheapest; at the same time it is the slowest. In a navigable river or »
deep cansl, the rate of travel is faster than when the boat has to be towed with rapes from the
banks. The average cost of transport works to less than half pie* per maund per mile.

River steamers which ply In the navigable rivers of Bengal, Bihar and Assam carty fresh fish,
The freight charges are fixed according to the distance and concessions suoh as carriage at three-
fourth the usual parcel rates, facilities for returning empty containers and special rates between

rtioular points are allowed by the steamer companies. The coastal service steamers sometimes
ing fish from Karachi to Bombay.

Figh products from Arabia are brought to ports on the West Coast of India in sailing vessels.
A major portion of the export trade between India and Ceylon is also handled by sailing schoonexs.

(8) TRANSPORT BY RAIL,

This is the most important means of transport employed for carrying fish over long distances.
Fresh fish is accepted for transmission by mail and fast passenger trains. Dried and ssalted fish are
also booked for transport by passenger trains. In most parts of the country dried and salted fish are
however, oarried by goods trains.

There is a general tariff of rates for carrying luggage and parcels by nger or mail trains
based upon distances and weights. These rates are fixed by the Indian Railway Conforence
Association and with the approval of the Railway Board are generally applicable to all the railways

in India. Fish are charged at 8 on Mhﬁ, 1. e., fish plus ice plus ocontainer, at
owner's risk and pre- ight is compuliory. Consignments of fish are brought on
head-loads, bahangis and in carts to the railway station by ierchants’ coolies. Being a perishable
commodity, booking and delivery are open on all days of the week. The raflways require that the

roels should be packed jn durable containers, properly tied and labelled, If, however, risk rote

orm ¢ A’ is executed (which absolves the railways of all responsibility or loss, damage, etc., to the
consignment srising out of defective packing) insecurely packed parcels are also accepted. The
bandling of fish parcels between the parcels office and the train both at the despatohing and
receiving stations is part of the servioe performed by the railways. The merchants, however, assigt
the railway staff to load the parcels in view of the short halt .in many of the consigning stations.
During transit the consignments are placed in the brake vans of the mail or pasgenger trains. In
most cases the parcels are piled one over another. On reaching the destination, the figh paroels
have to be removed from the station premises within 24 hours or even earlier if they ane Hikely %0
become offeasive. If they remain unclaimed beyond the ahove peripd the station authorities
are empowered to auction them st the owner’s risk and expense. The merchants, therefore, make it
a point to call at the parcels office at appropriate times to dlear away parcels they expeat $0 have
arrived. In many places the parcel staff often arrange to send the consignments to merchant’s
premises, should they fail to turn up.  The way-bills are surrendered as soon as they are received
by post. Empties, returned, are carried at half parcel rate provided (¢) freight is pre-paid, (¢f) the
eqpties are returned within seven days of their recéipt at destination, (iff) the particulars of the
original booking are quoted on the forwarding note and (iv) the consignee and the ooneiguor age the
same a8 in the original consignment. »

Thesc estimates relate 40 ko Joar 1960,



[ Facing Page 68

TRANSPORT OF ¥ISH BY SHOULDER SLIKGS.

BIOYOLES USED FOR CARRYING FRESH FISH FROM THE
BEACH TO MARKETS.




TRANSPORT OF FISH IN PONY CARTS.

TRANSPORT OF FISH PARCELS BY BULLOCK CART TO THE

RAILWAY STATION.



rule, proserved fish by goads train. The general role for N
m:t‘tn’oemd rd ofﬁshbygoo::n.iu vedagbeen'dnwnupbythe;ml ilway Com:
fowerroe Associstion. ight is chargeable at the following rates :—

Freight charges for tranaport of fish by goods trasn.

Commodity. Class or schodule. Conditions.

Rates
(per maund per mile).

ish, dri Ited. 2nd olass ~42 pie Railway risk ; loading and unload-
Fish, dried or salte P I:gmeep.erfomedbyemu
en in wagon loads. L

Fish, dried or salted. CJG schedule | 38 to 10 pie This rate applies over the 8. I.
. fa acoarding $o distance. | Railway only subjecttio the follow.
: ing oonditions—
: (s) At owner’s risk.
(+4) The minimum weight for
oharge is 300 maunds per
d-wheeled broad gauge

4-wheeled  metre-gauge
wagon.

(44i) The rate applies to traffio
ocarried }t))r distanoes
51 miles and over.

($v) Loading and unloading is
performed by awners.

Fresh fish, 1 4B class 13 pie Railyuy risk, pre-payment of
1 freight compulsory.
Norn.—Traffic in fresh fishis not
accepted over the B. & A. Railway
(A. B. Zone).

4th class . 62 pie Owner's risk, pre-paymens af
P freight compulsory. pey

Fish in tins, 6th class *88 pie Bailway rish.

Station to station rates have been provided on almost all railway systems for traffic between
important markets. The freight charges vary between } to 1/3 the usual parcel rates ; in certain
«oases fixed rates from one station to another station which are cheaper than even quarter parcel rates
are charged.

Special station to statien freight rates for the transport of dried fish by goods train in wagon
leads from Kasaragod, Mangalore and Tirur on the west const to Tuticorin exists over the 8. I,
Railway these rates also apply in through booking to Colombo.

There are a few other special facilities provided by transport agencies. These comprise () laying
-down dimensions for standard containers, e. ¢., the B. A. Railway, the I. G. N. and Railway and the
R. 8. N. Company—Bengal, to obviate the necessity of weighing each parcel, (i) carriage of ice at
reduced station to station rates for use in packing fish and (iis) issue of third class monthly and
quarterly Market Venders Season Tickets to important urban consuming centres from stations up to
80 miles distant. The last facility is provided over the E. I, M. and S. M., 8.1, B. & A,,B.B. &
«C. I. and G. I. P. Railways. Ower the M. & 8 M. and 8. I. Railways the holders of market vendors
seagon ticketscan carry without any additional charge () 50 seers of market produce such as fish,
vegetables, fruit, etc., on the forward journey and pay for market produce in excess of 50 seers at
one pie per msund -per mile subject to a minimum charge of 2 annas and (b) 25 seers of luggage

including ice up to 10 seers, and empties, etc., on the return journey. No market wvendor is,
however, allowed to carry more than 2 maunds of market produce at any one time at concessional
rates. Ower the E, I., B. B. & C. 1. and G. 1. P. Railways, the holders of market wvendors season
tickets are allowed to oarry free of sharge 1} maunds and in the case of the B. & A. Railway 2
‘maunds of market prodnce the quantity in excess of the free allowance being charged for separately
at the rates applicable thereto. Special market vendors’ vaps are attached to morning suburbap
trains arriving at Bombay and Calcutta.

Long distance fish traffio is not great on any railway system at proseut. Difficulties of getting s
regular and sconomio load stand in the way of in&rodnoh%:afr__mlor fish traffic as in the
case of fresh fruits. In this connection certain experitents conducted by the SBouth Indian Ratlwey
in 1940 for oarriage of fish from west 00sst stations to Madrs s in & Broad gauge insulated van may be
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mentioned. The van which was constructed by the Railway Company at the instante of the
provinoial marketing organization had a carrying capacity of 9 tons. It was not pre-cooled ot
provided with bunkers filled with ioz. The load consisted of fish parcols packed with ice : the van
being insulated a rapid and continuous melting of ice was avoided. The aim was to reduce the
quantity of ice per parcel an1 thus economise both cost and freight. The Railway Company carried
the parcels at tho rates applicable for transport by ordinary vans, The experiment had soon to bo
terminatod due to lack of haulage.

Occasionally some private firms transport fish along with other cold stored provisions in their
own refrigerated vans, but the traffic is negligible.

(4) TYPES OF CONTAINERS AND PACKING MATERIALS USED IN THE FISH TRADE.

The containers generally used in the fish trade are (a) nets, (b) baskets, (c) gunny bags,
(d) wooden cases, (¢) earthen pots or kerosene oil tins and (f) cocoanuty palmyrah and screw-pine
leaf mats.

Nets are used chiefly in the producing areas for carrying small quantities of fish from boats (see
upper plate facing page 21), otc., to the assembling centre or nearby markets. In cortain areas
large masses of fish are kept alive in water in bag-nets staked near the shore from which quantitics
are removed according to requirements.

Baskets are in universal use in the fish trade. These are generally made of bamboo strips, but
their rigidity, size, shape and cost vary. Occasionally materials like pilchi twigs may also b2 used
for basket making. For transporting fish from landing _ghats to assembling centres large shallow
bamboo baskets arc used. In Malabar it is gencrally obscrved that o picee of the flattoned leaf stalk
of the arcca-nut palm is stitched to the under-side of the basket to colleet any water which might
drain from the fish. Duep baskots are used for sending fish over large distances, When ice is not
used, the system of packing is simple. Fish are placed in the basket and the open mouth covered
with a piece of gunny cloth which is stitched to the edge of the basket.  Market vendors only place
some greon leaves over the fish whon they accompany the consignment.  [Por long distance transport,
especially during the summer months, fish is packed along with ice in baskets. Thes> baskets aro
generally made of split bamboos closely plaited together.  Lids of the same material are also
provided. Fish and broken lumps of ice are placed in the alternate layers and when full, the lid is
put on and firmly tied with coir or munj ropes. The baskets used to transport chilka fish to
Calcutta are provided with two stout bambon handles. The cost of baskets varies from 6 pics to a8
much as 10 annas each depending upon the capacity, type of construction and mat rial. Strong
baskets used in the iced fish trade are retutued when empty to the producing centres &ndfiro
Teported to be serviceablo for six journoys. ~ 7 ' T

Wooden cases are used mostly by commission agents and wholesale merchants for despatching
supplics in ice, by rail, to distant markets. (Seo lower plate facing this page.) Casos which
have once boen used for packing fruits soaps, cutlery articles or tea are generally used for this
purpose. The method of packing fish withice is the same as in the casc of bamboo baskets.
The quantity of ico used depends upon (a) the season—a lurger quantity is used in summer, (3) the
typo of fish, (c) the distance to be transported and (d) the time of sals of the fish. Duing
transport ovor long distances involving transhipment, arrangements are often made in Bengal to
add more ice at intermediato stations and the stoamer companies and railways provide facilities
for this. In the case of consignments that reach the consuming centre teo late for immediate sule
tho consignor generally puts more ice in the parcel in advance so that it could bé stored undisturbed
till sale can be effocted.

"~ ho use of * standard *’ containers in certain arcas of Bengal has already becn mentionod. The
dimensions laid down are given below :—

33" X 24" x 21* charged for 5 maunds gross weight,

307 x 24" X 18" ” ”» 4 ” 3 ”»

27')(21’)(18' ” ” 31‘ » ” ”

The empties are returned and are used repeatedly, after minor repairs if neceauary, till they
become unserviceable. Second-hand packing cases with a gross capacity of 1§ maunds (tare 5 sewrs),
used to cost from 6 to 10 annas each. * Standard " boxes used in Bengal are con .iderably heavier
being approximately 1/6th the gross weight of the filled containers.

Baskets are cleaner, lighter. and cheaper than boxes. Merchants and commission agents take
into account the freight and durability when deciding upon the type of the container to be used.
The empties, whether baskets or boxes are not washed or disinfected before a fresh lot of fish iy
packed into them. From the hygienic point of view a cheap non-returnable container would be the
best.

Gunny bags.—The use of gunny bags is confined to the transport of !_ax_'%g_fr_ogbﬁtg_@l@_s from
producing centres to, Qgﬁrb consuming markets. These. are obt.axne second- and fiom grain
merchants. Fish is put in the bag e open end is stitched with hessian thread. Being &
pon-rigid container, its disadvantages are obvious. Fish guano and manure are always packed in
gunny bags.
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SALTED FISH PACKED IN SOREW PINE LEAT MATS FOR EXPORT To CEYLON.
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Earthen pots and berosene tins.—These aro used in the transport of « live '’ fished. Kerosene' tins
are preferred when these have to be sent by rail. The earthen pot or tin is m ¥
with water, the fish is put in and the opening secured with a piece of net or someé™ other open-ms
material.  During summer more water is put in than in winter. Freight is oharged on actual weight;
4. e., fish plus container plus water. :

Kerosene ting are universally used as containers for fish oil.

Cocoanut, palmyrah and screw-pine leaf mats.—These are used for packing dried fish. Plaited
ococoanut leaves are very cheap, but are lacking in strenjth (See upper plate facing . page %70:)
They aro, therefore, used only when the distance to be transported is small and there is no
transhipment or likelihood of rough handling. Screw-pine mats are astronger and all salted and dried
fish sent to Ceylon from the west coast are packed in screw-pine mats. (See plate facing this
1age.) While plaited cocoanut leaves (45”x18”) cost Re, 0-12.0 per hundred, Palmyrsh mats
(30° X 16) cost Ra. 1-4-0 and screw-pine mats (60*x42°) Rs, 4 to 6 per hundred. Tho packages
are of various sizes and shapes. The preserved fish is firmly rolled in mats and secured with ocoir
ropes. Fish does not remain for more than 2 weeks in such bundles and its quality is not
geriously impaired. The cost of packing varfes from Re. 0-4-0 to 0-7-0 per bundle. The bupdles,
however,'go out of shape owing to the piling up, one over the other in wagons.

G.—Merchandising charges.

(1) IN RURAL MARKETS.

The fishormen inour very little by way of market charges. When they take fish to a village
market or a weekly shandy they are required to pay 3 pies to one anna to the market lessee. In
many markets in South India a separate scale of charges is fixed for cured or dried fish. The
market charge for fresh fish is fixed per vendor, whereas that for oured fish is computed on & weight
basis. 'This varies from 6 pies per maund to 4 annas per cart-load. Besides the above charge, no
other expenditure is incurred by producers. Buyers have not to spend anything in rural markets.

(2) I¥ LARGE ASSEMBLING AND DISTRIBUTING MARKETS.

The merchandising charges which a seller has to pay at terminal markets amount to approxi.
mately 26 per cent. of the value of the produce.

The merchandising charges may be classified into (a) charges incurred by rural dealers in
consigning fish to the commission agents, (b) charges of the commission agentsé recovered from sellers
for taking delivery of the goods and selling them off. :

(a) Charges incurred by country dealers in consigning goods to commission agents.—These vary
from place to place according to the type of the commodity, local conditions, means of communica.
tion, ete. The usual ranges are indicated in the following table :—

Charges sncurred $n despatching one maund of fish to other mark®s,

" Fresh fish

Fresh fish | Fresh fish | &IM ﬁsh Dried fish from Fresh fish
! from from . from from Patten from
Items. Bombay Tanur Tirur Sewri - ‘Hotiana Howrah
. to. to . - to ! to (Montgo- to
Sholapur. | Madras, Colombo. Hubli. mery) to Delhi,
. . . . . : ‘Lahore.
Ra. o. P.| Rs. aA.».| ‘Rs, A. P. Rs. A. P, Rs. A. P, Rs. 4, p.
1. Cost of container 0 4 6 05 0 029 0
‘Yagket, bag or 0 060 050
box).
2.Ice . . . 040 012 6 —-— — - 07 0

(coir rope).

o
(=
o

8. Packing  material 010 010 0 '1 6
}026 020 0 8 3

4. Packing charges . 010 01

6. Transport to rail- 030 0186 6 019 ¢
way station. 078 030
6. Station expenses . 01 3 02 0 010 0 06 020 020
Total .| 014 9| 170 080 0100 116| 193

* Was transported 15.miles on camel back,
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: %mm of Comimiasion ayernss recovered from sellers for cliaring tRe: consignments and’ selling:
S off

Thes comprise the following ftems::—

($) clearanoe - and cartage charges, (i§) ootroi, terminal tax; ebc:, (i#) commission, (&) charity
and (v) miscellaneeus chasges..

() Choavamee and’ cartaye cRavges.—These- ave fnourred By  commission: agents in distributing
nibrkets: on behalf of their, olients for taking delivery of the-parcels:and transporting them to the
markets ot rmawdd.. Gonbndy & sum up to 1 anna per parcel is paid to. the railway personnel for
the unofficial services they render: Bhe tramsport: charges: amount fivm 1 anna-to 3'annas per
maund. Dried fish paroels-sre carried ir bulloek carts and: the-expenses incurred: on: this. acore are
smaller; .

(§4) Octros, ele.—Tn most places tn: Northern Indis, s municipal’ toll; terminal tax or ootroi duty:
is levied en goods: atriving‘v;vithin the limite of the municipalities; ¢antonments: and notified areas..
The rates charged for vary from place- to-place and their range.of variation: is-between:2 and 4
snnas, The Simls Municipality, however, charges:Rs. 1-8-0'which is the kighest rate charged in:
India. In the Bombay Provinoe, terminal tax.is charged only on arrivals of dried.:fish.

In the Madras provinoe, local Boards are empowered to levy a fee mot exceeding Rs. 5 per
snnum i respect of public fish-euring yards used for storing or-curing fish and one rupee in respect:
of any private store-house used fer storing and trading in fish and.fish producte.

(448) Commission.—Bhis is the main: item: of expenditure- and: varies. from: 6:26° to 10 per
odnt. of the gross sale-proceedm The merohante in Madras city pay a fixed commission of 8 annas
per parcel of iced fish irrespective of the value realised on auction. For cured fish the rate of
ecommisgion in:6-35 per oens. at Mannargudi, %5 per cent. at-Palghat and 10: per cent. abd Orthanad;,
Paramakludi and Colombo.

(%0) Oharity.—Under this item a charge is‘levied which is said to be used for maintenance of
religious institutions, etc. This deduotion. is: generally' made' only on sales of oured fish and is
caloulated at 2 pies per burdie:

(v) Macellarieous charges.—These comprise the godown: rent, sales tax, * karan-"" dues; Aisabana,

and a commission of 8 annas. per 100 rupees.for* “ changing notes. and rupees ”, The' first
our are usually levied on an ad valorem basis.

The following two examples-illustrate the expenses that are generally incurred :—

Example 1.—Charges incurred on' one basket of prawns, weight. of prawns. 18} seers, value
Re; 10-10-0; sent packed with ice from Howsah to Delhi.

Porcentage

Re: A, B to total

clarges

1. Packing material and basket . . - - - - - e e ¢793 56
2. Packing and oart hire . . . . .« e e . . 0 86 O 46
3. Yoo (25 seers) . . . . . - . . . . . . 07 0 54
4, Babuand cooly . . . . . . . - . - . 0650 39
5. Commission on Rs. 10-10-0 at Y0 per cent. . . . . . . 010 9 83
6. Railway freight o 45 scers . . . o . . . . . 5 4 O 65°1.
Y. Hisabana . . . . . . . . . . 01 0 08
8. Postage . . . . . . . . - e . . 0186 08
9. Terminal tax a¢ Delhi . . . . . . . . . . o 2 0 16
10. Station charges and transport a$ Dethi . . . . . . 05 0 39
Tetal . 81 6 (100)

o¥
75'0' per cent. of the value at Caloutta.

Exampls 2.—Charges inourred im sending 13 maunds of oured horse mackerels, valued a
Re. 32-8-0 from Poothurai (Travancore) to Paramakkudi : sold for Re. 48-12-0 at¢ the Pnrm:.‘

kkudi whole-sale market.
Peroenta,
to to:fo

Re a. »

], Packingmaterials . . . . . . . <« o+ o+ + 66 84
9 Packingendosrthire . . . . . . . . . . 014 8 5e
$Cdy « =+ « .+ =+ .+ .+ .+ < . . . . 066 ¢
COMBEMES . . . . . . . . . . . 0923 34



0 total

At Paramakbuds. Rs. . P. ;

5. Commiission for changing note and rapees . . . . . . 0 4 @ 5
6. Makiima e e e e e e e e e .. 080 08
M. Carthbie . . . « + « + &+ + .« « . 0130 8
8. Godown rent . . . . . .« e . . e « o+« 06 8 ¢
9. Postage . . . e+« + o+ o+« s+ e+ e« . 0108 03
10. mm‘m . . e . . . . . . . . . 3 4 0 19“
11. Clqulgo . . . . . . . . . . o- . 0 30 08
12. Sales tax . . . . - " . . . ) . . 0 ¢ 0 15
13. Raflwayfreight . . .« . + ¢ « « .+ .« . 830 489

Total . 1612140  (100)

or
517 per cent. of the value at Poothurai.

B.—Distribution.
Consumers reveive their supplies of fish through one or other of the following agenoies :—
(a) Fisher-folk.
(b) Village merchants.
(¢) Curers, commission agents and whole-salo merchants.
(d) Co-operative ssvieties.
(e) Retailers.

(a) Fisher-folk.—The producers, s. e., relations of the fishermen take part in the distribution
of fresh fish by hawking in the nearby villages or towns, or by selling them in an improvised shop:

in a central locality in the village or town. They get better prices in towns where there is a good
demand for fish.

(b) Village merchants-—The village merchants distribute fresh fish in much the same way as

produoers, disposing them to retailers in villages and to ourers and wholesale merchants in assembling
markets.

(c) Curers, commission agents and wholesale merchants.—These differ from producers and petty
dealers in having proper promises for their business and in handling larger quentities of fish. A
popular method of distribution practised by these merchants is to send consignments on commiesiort
account to adatyas in consyming markets, who are authorised to sell the fish according to instruc-
tions given from time o time. For such consignments the owner has to bear all expenses. In lerge
Geritres like Caloutta, Bombay, Madras, Karachi, etc., the distribution actually commences at the rails
way platform or just outside the railway station where wholesalers and retailers meet every morn-

ing. After settling prices often by an auction the retailers take away the consignments directly
from the platform.

(‘d& Cooperative societies.—The part played by Fishermen’s Co-operative Societios in the assembl-
ing and distribution of fish is insignificant, A referenco has already been made to the mode of
operation of a few typical societies.

(e) Retailers—In towns and cities retail sales are made from the shops of wholesale distributors
and retail merchants. These shops generally also sell poultry and eggs. The shops may be either
in a street or within a munjcipal market and are visited by copsumers direct. In municipal towns
there is usually a municipal matieet-ir Which a-séparhbe seothon Or & fow stalls are set apart for fish,
The stall rents vary acoording to the size as well as the location of stall in the market. The retailers
have to abide by the regulations ¢f the mimisipality regarding the wholesomeness of the fish sold.

In most munioipalities, cantonments and notified areas, hawkers and retail shopkeepers of fish
ore licensed. The license fee varies from Re. 1 to Rs. 2-8 per half year,

in Bengal, Orissa, Madras, and Bombay provinces women carry on the retail sale i the shopw.
A kind of bent knife, fixed in & wooden board, & fow bskets and & mud-pot containing water consti.
tute the usual paraphernalia in & shop, Where fish is sold by weight a pair of scales and the nsual
set of weights would also be seen, Two amall deep baskets serve as pans for the balance. Afber
salo, the seller would remove the fins and scales and cut the fish fnto pieces should the custemer so
desire. 'T'his service is done free. The out pleces are wrapped in & paper and carried home. Ia
Ahe case of small varieties, the usual proopdure is to padsa-a string through the gill openings aund-cmey
$he fish home dangling on the string. send



74

1.—Total charges incurred in the marketing of fish and price spreads from producer to consamer.

The methods by which consumers got their suppliss of fish have already been discussed. Price
spreads for five typical instances in the marketing of fish are given in Appendix XIX. In the first
instance the producer within a few miles of a consuming market (Cannanore) brings his catch to the
assembling centre whore it is bought by & petty merchant. The fish is sold by the latter direct to
oconsumers by hawking and the producer’s share in the consumer’s price is relatively high amounting
to 74'2 per cent. In the second instance, the fish is brought to a wholesaler in the producing area
who gets it cured and then despatches it to a commission agent at Orthsnad for dispoeal. Thence
the fish passes through a village market and ultimately to the-consumer. The producer’s share in
the consumer’s price is only 43-7 per cent. In the third instance, fresh beckti is despatohed in ice
to the Sealdab wholesale market from whence a commission agent purchases and re-exports it to
Delhi. The merchant at Delhi retails the fish in his shop in 8 municipal market. The producer’s
share is only 302 per cent. of what the Delhi consumer pays. In the fourth instance, the fish is
oured in a fish-curing yard in the North Canara district of the Bombay Province, moves by country
oraft to Sewri, and then by rail to Hubli. 1t is consumed in the surrounding villages of Hubli.
Here the producer’s share works tc 46°1 per cent. of the consumer’s price. In the last instance,
fish caught at Pattan Hotiana, in Montgomery district, Punjab, packed without ice in gunny bags,
was transported on camel back for 15 miles and then by lorry direct to the adatya’s mandi at
Lahore. It was sold by auction and ultimately reached the consumers through hawkers. Here the
producer gets 475 per cent. and the retailer 27-4 per cent. of the consumer’s price,

Tt will thus be cbserved that the producer’s share in the different instances varies from 30'2 to
74:2 per cent. of the consumer’s retail price. The producer’s share in the consumer’s price is
highest when the fish is sold in the producing area and lowest when it is sold retail at distant
markets, The consumer’s price at distant markets ate, of course, higher than in the producing
areas,

J.—Finance of the fish trade.

Of the different agencies engaged in the organized assembling and distributive trade of fish, the
wholesale merchant at the producing areas and the commission agent in the consuming markets
constitute the chief financing agencies. Their earnings depend upon the extent to which they can
attract regular supplies from the various sources and arrange for their remunerative and speedy
disposal. They generally adopt the following procedure to meet this end :—

(s) Advance varying sums of money to fishermen and petty dealers in lieu of a prior claim on
the catch; (i1) give their boats and fishing nets to fishermen for a share in the catch; (iii) help
fishermen with provisions or with materials for net making, e. g., cotton, hemp, etc. ; (iv) employ
their agents to visit the various producing centres to buy the catch from fishermen and (v)
encourage small scale retailers and hawkers to distribute the fish. Although fish merchants do not
generally advance money to small-scale retailers and hawkers, they provide them with sufficient
quantities of fish for retail distribution and realize the cost of fish at wholesale rates applicable
after the fish has been sold.

Wholesalers and commission agents have also to meet the cost of packing material, salt, curing
expenses, and pay railway freight, etc. To meet all these, they require finance. Generally they
have their own capital. Sometimes, they borrow from local Sahukars. These loans are alvanced to
them only against some substantial security and not against their assets connected with the actual
fish trade.

At present banks do not give loans to fisherman or fish merchants except when material
unencumbered assets like jewels, property, eto., are tendered as security. Co-operative societies
at present, play only & minor part in the finance of fish marketing. -

CHAPTER VIIL—MISCELLANEOUS.

A.—Activities of fisheries departments.
(1). HiSTORICAL,

During sixties of the last century a number of dams and wiers were construoted in South Indian
rivers. :1r Avthur Cotton who was in charge of these' projects expressed a fear that t . dams might
adversely affect the local coastal and- inland fisheries. On his' representation the Goverriment of
‘India deputed Dr. F. Day to investigate the freshwater fishery resources of South Indis.  Later
on Day was asked to go into the question of the fisheries of the whole of India and Burma.
Day pwblished two reports in 1873 : the * Freshwater Fish and Fisheries of India and Burma '~and
the ** Sea Fish and Fisheries of India.” In the" veport on freshwater fisheries he drew attention to
the widespread slaughter of breeding fish and " fry, and urged legislative measures to conserve t.e
fisheries. After a lengthy ocorrespondence with the local Governments, the Indian Fisheries Acs
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Act. 1V:of 1897) was passed {see appendix No. XX) for the whole of India (exocept Biiruis): b
(whioli dynamiting and poisoning of waters for killing' fish were absolutely prohibited. le‘g
empowered local Governments under certain conditions to frame ruleq for regulating (a) the erection:
and use of Fixed Engines, (b) the construction of wiers and (c) the dimension and kind of nets to be
used and the mode of using them ; and, for prohibiting all fishing in any specified waber for a period:
not exceeding two years. In regard to sea fisheries Day's endeavours resulted in the grant o
duty-free salt for curing fish within fenced enclosures. A

The Madras Government viewed that fisheries, an important food industry, demanded special
attention, especially as it was in the hands of a backward community without oapital or initiative
and deputed Sir F. A. Nicholson in 1905 to investigate the fishing industry, both inland and marine .
of the Province. As a result of this investigation, a small department of fisheries was conatituted by
the Madras Government in 1907 with Sir F. A. Nicholson as its first Honorary Direotor. A large
amount of detailed and useful work has been carried out by the Madras fisheries department
in respect of preservation of fish under Indian oconditions and in the uplift of the fishing
population. During 1941 the Department of fisheries, Madras, was amalgamated with that of the
Department of Industries and Commerce. ¢

Other provinces followed Madras in the matter of fishery investigations. Si: K. G. Gupta
enquired into the fisheries of Bengal (including Bihar and Orissa) in 1906 : Mr. W. H. Lucas into
the fisheries of Bombay (including Sind) during 1908-10 and Mr. H. S. Dunsford into the fishery
resources of the Punjab in 1911. A report on the fisheries of the United Provinces by E. H .H. Edye
was published in 1923, of Baroda by James Hornell in 1930 and a revised report on the marine
figheries of the Bombay (including Sind) Presidency by H. T. Sorley in 1931. ‘

In Bengal Sir K. G. Gupta submitted his final report in 1808 recommending artifisial .
propagation coupled with a system of short closed seasons and other protective measures for fresh .
water fisheries, and the exploration of the Bay of Bengal by the Government, to find out where
marine fish are to be found and investigations into how they should be caught and brought to the
market. The Government of Bengal accepted the recommendations and appointed a fisheries
Commissioner and an European Expert to carry out the investigations. A trawler survey of the
head of the Bay of Bengal was immediately taken in hand and several investigations into the
freshwater fisheries of Bengal and on Hilsa fish were undertaken. The Department of Fisheries,
Bengal, Bihar and Orissa was, however, abolished in 1923. During 1938 the existing jcondition of
the fishing industry of the Province was again investigated by an expert from the Madras fisheries
department and the Bengal Government, in May 1942, revived the fisheries department with a view
to organise the fish trade under War conditions, to conserve the existing supplies and to improve
the yield of tank fisheries.

Mr. Lucas made several suggestions regarding marine flsheries of the Bombay (including Sind)
Presidency but the only practical result which followed was an extension of the use of duty-free salt
for the curing of fish at sea. As a result of Mr. Sorley’s recommendations a fisheries Officer was
added to the staff of the Industries Department, to investigate vhe easy enlargement of the fish
ou:;gg industry and to extend to suitable local areas the use of motor boats for fishing or transport
of fish.

In the Punjab, Mr. Dunsford wanted artificial propagation coupled with measures to prevent
wasteful destruction‘of fish, in order to inorease fish supplies in the Province. A fisheries
deparvment was constituted by the Punjab Government in 1912 which continued to exist as a
separate entity till 1932. The duties are now carried out by a Game Warden under the adminig.
trative control of the Director of Agricultuse, Punjab.

Research in fisheries has been conduocted in India by—

() Provincial and State fisheries departments ;

() Surgeon Naturalist to the Marine Survey of India ;

(#48) Zoological Survey of India ; and »

(#v) Zoology departments of Caloutta and Madras Universities and in the biological laboratories
of certain colloges, ’

Research on fishery matters is within the provinoe of the Animal Husbandry Branoh of the
Imperial Council of Agricultural Research. In 1940, a committee appointed by the Council to
review the present position of fishery research in India and to suggest steps for the developnient of
this industry, recommended that provincial Governments having no fishery departments be apprisod
of the desirability of having an organization to survey their respective fishery resources. At the

$ moment a great deal of interest is being evinced in local fisheries by several Provinoes and
tates, During the past few years fishery investigations have been started in Sind and Orissa
Provigoes and in Baroda, Hyderabad, Mysore, Cochin and Travancore States.

(2) Fuxorioxs,

y msy be considered under three convenient headings, vis., (a) Administrative, () Research
sngd E) Socio-economic and ether activities, . ) : o (0) Rossazch,
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" (d) Administrative.~~In most provinees fisheties Oficors onve $0 atiensd s growt ddal of routing
sdntinisirative duties with the result that shey are unable to devote themselvis whole heartodly to-
rémaxch. In Bombay, Madras, Cochin, Travaneore and Orissa the administrasion . of fish ouring
yords elnims thie firsb attemtion of the fisheries- siaff. In non-maritime aresssuch as the Punjab,
Jémmu and Ksshivir, in the imterior of Madras Province, etc. fishery offivers are busy with
oonservancy duties of & rowtine nature. These consist in administering the provisions of the Joomt
fishery Aote*, issuing licenses for fishing and leasing government waters to prixate individuals. ‘

Tt nusy be noted that the chief source of revenue to fishery departments is from the ssle of salt
in fish yards, lauins Government waters to private people for catching fish and by sale of
fishiing licences. Awx local Governments have insisted on the fishery dopartments being self-support-
ing, it has net beent possible for even the fishery experts to dissociate themselves from these
revenue-yielding activities. But in the interests of progrees and research it is very desirable that
the qualiied fish experts should be relieved of these daties and ke allowed to concentrate on

sofentific problems. -

(b) Research.—The main divisions of research in relation to problems of fishing are (¢) biologioal
research dealing with living fish and their environment, (i) technological research into metheds of
ing fish from the time of capture to the time when it reaches the consumer and (iis) research

into the design and equipment of fishing vedsels and nets.

(4) Binlogical research.—In the sea, the presence of shoals of fish, their local movements and
migration, their appearance and scasonal abundance have been shown to be due either to the
reproductive urge or for food. Certain movements are also caused by temperature and olimatic
changes. Biological research in respect: of sea fisheries, therefore, oonsist in making collections and
examination of sea fauna of partioular localities and noting date regarding temperature, msalinity,
direction and movement of . currents, the extont of plankton supply and bottom organisms. It
i only in the Madras Province that investigations of this nature are attempted. Even there
facilities are limited and the research is earried out only with special reference to oil sardine and
pesrl oysters. To be of any practical value data in respect of biological and hydrographical condi-
tions of tho sea have to be collected for the entire coast line of India for & number of years and
studled. Thess questions are of general interest to all and the investigation can be carried ous
efficiently only by the co-operative efiort of all the maritime provinces and States,

In the case of inland fisheries the chief need is to develop the existing resources. Measures
taken to improve the yields of fish from rivors, irrigation canals, lakes, ponds, ete. viz., protection,
stocking, and culture, come within the province of biological research.

Apart from legislative measures such as prohibiting the use of small meshed nets and fixed
engines and imposing a size limit below which no specified species can be killed, the chief method of
protection of food fishes in fresh waters is by providing a closed season in specified waters during
the spawning {erioda of important species : and to provide sanctuaries in spawning grounds of such
speocies. The breeding habits of freshwator fishes, the places where, and the time of the year when,
they spawn have to be ascertained by careful investigation before Section 6 (£) of the Indian
Fisheries Aot of 1897 can be invoked to prohibit fishing in any piece of water.

Fish experts in India are of the opinion that the construction of irrigation ‘works in rivers have
been detrimental to fisheries as these artificial obstructions reduce or even prevent the propagation
and perpetuation of stock by the loss of up-stream spawning and rearing grounds. Investigations
are necessary to determine to what extent the construction of a dam will prejudice the fisheries in
& particular looality and where such dams are suspected to be injurious, what remedies are tie most
economical to adopt. After Day’s report on Freshwater fish and fisheries was published as many as
18 fish ladders and passes have been constructed in different areas in new irrigation projéots, but
none of them has proved completely satisfactory. It ia now realited that for suocess, the design snd
operation of a fish ladder or pass must be adapted to the fish and to the physical conditions of the
dam for which it is intended. For this purpose & preliminary survey of every important basin or
waterway, to ascertain both the migratory fishes and proper methods to safeguard thimt, has $o be
oarried out before any irrigational project is taken in hand and due provision made in the design of

the dam for safeguarding the fisheries, ,

. Stoeking and culture mpay be considered together. Certain food fishes, e.g., the oarps, do not
sphwn in confined wabers. Tanks and ponds have to be replenished with young.fish in order to
maintain supply at an econamio level. The principal stocking methods adopted. in India are (i)
simply gethering the fry in streams and putting them in tanks and (+) collesting floating impreg-
nated eggs of various kinds with & piece of cloth, transporting them to small shallow ponds for
hatohing and when the fry are sufficiently grewn, putting them in tanks. The abave methods
though widely adopted in Bengal, Assam, Bihar, eto., are not very satisfactory because the fry and

| P iace of legislation, (The Pupjsb Fisbarios Act Nos IL of 1914) was pamed
white s Pmieb & ORIt Foto, the Eaiian Fiherios hon. (1807) wia aemended o " it the dooal
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sad fomale) were nettod soparately, the milt and ova wers ocaréfully removed. and:the’

i sad hatched in specially constructefl tanks. The aim was to release millioms of you!
Hilsa in rivers to supplement the number produced in the natural way. - The problem of rearing the:
hrva.lﬁabwthpﬂngaﬁngmphuyetmhamlvedmdthewo:khaﬂlin an experimental stage.
Artificial propagation has been successfully achieved in the case of the exotic game fish—trous. The
Rill rivers of , Travanoore, Punjab and Jammu and Kashmir, United Provinces, eto., are to day
stocked with fry and fingerlings of trout obtained from trout hatoheries in the respective areas..

However, it is now recognized that a few apawners produce as much young as & battery of
hatcheries and the keeping of adult fish under proper environmental conditions is. largely displacing
flah hatoheries in Westesn Countries.

Assuming that fry of economic species produced in the natural way would be availabl for
stocking tanks, eto., & detailed study of their growth, food, diseases, parasites, eto., is necessary. The
number that can be stocked in any tenk and the nourishing properties of water in the different areas
have to be investigated to work out the economios of fish oulture in tanks. In the a8. Provinoe
there are over seven * flah farms , where this type of investigation is undertaken. The local
fisheries department has initiated & survey whereby irrigation tanks and other inland waters are
surveyed district by district and those found euiteble are arranged in groupe round fish farms. and
centres where fish breeding and rearing aye carried on and whenoce each year fry of economie varieties
are distributed for stocking. In India large inland fishing resources are government-owned and these
are leased to private parties for short- pexiods. In order to maintain fishery rentals at a sa
level, stocking operations heve to be underteken by Government. In Madras, the exotioc #fsh
Gouromi and the Pearl apot (Eiroplus suratensss) have also been succossfully reared in ocaptivity.
The fry of these are also supplied by the fish farma.

Developing fish culture in tanks and pends is specially important in Bengal. The recently
started fisheries department in that province has this work as & main item in its programme. Tanks
are being surveyed, the breeding grounds of principal carpe of Bengal are ascertained and zones of fry
distribution ' from each breeding eentre are being mapped. Other inland provinces should also follow
the example of Madras and Bengal in this important matter.

The natural oyster beds which are distributed all along the littoral area of India can be
developed with judicious and scientific farming,

(#) Technological research.—Biological and technolegical research should proceed side by side :
the one aims at inereasing the catch while the other in its profitable utilisation. A good amount of
useful work has been done by the Madras fisheries department in the development. of methods for
preserving fish. Technological problems which await attention, via., icing, packing and marketing
fresh fish, better euring and drying methods, improved processes for the manufacture of fish oil, medj-
einal Shark liver oil and fish fertilizer ; and prevention of bacterial attack in salted and dried figh
have already been referred to in the pages of this Report. At every step the work of the laboratory
will need to be supplemented by trial on a commercial scale and from such trials should evolve
ohanges in the organization of the industry itself. This should be the aim of all technolegical re-
search. .

(868) Research into the design and equipment of fishing vessels.—The fishing vessels and implements
require improvement. As has been shown in Chapter II of the report the marine fishing gear now
used in India are only suited to exploit a narrow belt of the coastal waters. Power boats would be
sequired to extend the area of operations and the suitability of different power-propelled vessale and
fishing implements, have to be tried out in Indian waters.

There is coneiderable scope for work on preservative methods for enhancing the useful lfe of
fshing boats and nete. Proper preservatives (‘‘Dips’’) for cotton and hemp nets will have to be
worked out and their use populariged smong the fishez-folk. This would help so save a considerable
sum of money every year. .

() Beorganiamiion of fisherses research.—Although development of tho fisheries resources of
India bas engaged the attention of the Central and Provincial Governments from time to time in the
Post, it has o be stated that the matter has never been taken up emergetically or systematically,
The history of efforts made so far is one of loca} endeavour by a province or State without the unj-
fying influence of a oo.ordineted all-India policy and they have resulted in very little practical
schievement. The comparative failure in developing fully the maritime and riverine fishing of Indis
should be sttributed te two reasons, viz., lack of sdequate finance and the absence of an all-India
engpuisstion to dizect and guide the proviucial and State flsherien departtsents. -

By setting up & Fish Committee in 1940 (in which scientists, admintstrative officers and the fish
tendo eoe reprtacatéd) the Imperial Couioil of Agricultural Rewerch has talien the first step to fe-
Mody: sl defoot. . Bt the Council has nes been able to, and cannos vake up, muok constructive worly
itnelf,; ‘Fursher grogesss oan, thomdore, bo mede culy by siarting & Cetitval Pisheries Instivute ju:.
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sharge of a Director of Fisheries Research (Indis). The Institute which should primarily be 4 re-
search organization, and while controlling the work in various sub- s opened for specialived
work in suitable places, must undertake scientific inv tions both to increase and conserve the
fish resources of the country and the economio utilization of the catch. Its functions should be ¢

(s) to plan, co-ordinate, conduct and guide all relevant scientifio researches in the country on the
ecology and bionomiocs of Indian fishes and other aquatic products with a view to elucidating factors
which influence their growth, movements, periodic fluctuations and development,

(#) to conduct an investigation into the present state of the commercial fisheries in Indis with
& view to opening and developing new grounds and new objeots of fishery,

(i43) to carry out researches into the technological aspeots of the fishing industry,
(#v) to devise suitable means for the proper marketing of the produoce,
(v) to ensure the training of research and development personnel.

The Central Fisheries Institute should work under the Government of Indis just as the Imperial
Agricultural Resoarch Institute and the Imperial Veterinary Research Institute.

Development and practical utilization of the knowledge arising out of the researches should bs
the oconcern of a Central Fish Committee in which the provincial and State Governments and the fish
trade should be adequately represented.

(¢) Socso-economic and other activities.—Development of fisheries as a source of food is nasurally
the. ohief objeet of every fishery department. The fisher-folk in India are in general at a very low
stage of social and economic development — their calling is despised ; as a class they are poor and
deeply in debt ; they are ignorant and illiterate having in general neither schools nor teachers,
w hile their absence day and night at sea places them largely out of touch with the rest of the
population. In Madras it was felt that the industry could develop along right lines only when the
producers (fishermen) are raised in status, intelligence, independence and wealth. To meet this end
elementary (special) schools for fisher-children and night schools for fishermen in important fishing
areas, organization of co-operative societies and propaganda work in fishing villages against intem-
peranco and extravagance were proposed by the fisheries department. The provincial Government
accepted these proposals and they were immediately giving effect to in the South Canara and
Malabar districts. During 1942 there were 49 elementary schools in the two districts. A number of
co-operative credit societies are funotioning. Now attention is concentrated on starting societies
which would pool and sell the members’ catches either as fresh or oured fish. Inspectors who have
been specially trained to deal with fishermen and their problems have been appointed to organize
-and gupervise the fishermen’s co-operative societies. Bombay has followed the example of Madras
in the matter of organizing co-operative societies and in providing amenities for the fishermen.
Efforts to induce fishermen to work in co-operation are made by the departmental officers in the
Punjab, Bengal, Hyderabad State and Baroda.

‘To wean fishermen from their indebtedness to oapitalists, to improve the methods of preparation
‘for the market and the marketing of fresh and cured fish, organization of multi-purpose societies
among the fisher-folk supervised by fishery officers and linking them with sale societies in consuming
‘ATeaS SEOIN VEry Nnecessary.

B.—Pisgci-culture.

In India, every village has got one or more tanks. Agricultural operations in areas whioch
receive a seasonsl rainfall are conducted with water stored in irrigation wells. The perennial tanks
end wells, with care and attention and application of right methods are capable of providing an
unfailing supply of good fish. Fish can be  oultivated " just as vegetables are grown in a kitchen
gorden. In many parts of central Europe, Americn and Japan, fish culture in ponds and tenks is &
part of the agrioultural practice. In Japan, aqui-culture is greatly encouraged and the Government
buar 70 per cent. of the expenses incurred for the selection of spawn, eto., when the work is undertaken
by prefectures or fishery associations. In 1034, there were 163,649 pisci-oulture establishments in
Japan, occupying 131,000 acres and yielding fish worth Rs. 18,650,000.*

In Pisci-oulture, tho tank is selected and ¢ prepared ” and fry of suitable varieties that grow
quickly are planted in it. The preparation consists in removing predaceous fishes, silt, decaying
or janic matter and coarse vegetation. Regarding fry, carps are universslly liked and there are
aeveral edible varieties indigenous to this country. There are also the exotic Java fish Gourams, the
Poarl spot, freshwater mullet, etc. of which the fry can be obtained in India at a small cost. The
fry are supplied free of charge by the Department of Agriculture in the Punjab. In Madras they are
charged for : Catla fingerlings cost Ra. 8/- per 100, gourams Rs. 10/- per dozen and other varieties
from Rs. 4/- to Rs. 5/- per 100. The fry has to be transported in suitable aerated containers. In
the Punjab, it is estimated that netting, packing, transport, eto., charges would come to Rs. 15/- per
100 miles per 1,000 fry. .

In the words of Sir F. A. Nicholson * In India an acre of average water will, with proper care;
produce as great & weight of food as an acre of average lend, while its money value will be muoh
groater, . The utilization of ponds by pisci-culture not only costs less than azable oultures, but is fas,”

*The Japan Vear Book, 1986,
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{oas linble to seasonal uncertainties, while the water is still ‘available for other purposes and 'is even:
improved by fish growth.. The stocking should necessarily be accompanied by a carefully pianned
fishing programme 80 as to spread the supplies over the whole year round ™. o

Irrigated and flooded fields can be used for growing fish. The operations conducfed in Japan
can be given as an example. Carp fingerlings are introduced into the irrigated rice fields and they are
found to grow to a marketable asize by the time the crop is ready for harvesting, ¢.e., in four months.
On acocount of the warmth and richness of planktonic life, the growth of fish in shallow water fisherieg
is rapid and within a few months they attain a size of a foot to 18 inches which normally would
require two years to attain in an average perennial tank. The fish does not injure the crop ; on the
othef Land, it helps the cultivator in destroying the insect pests. In India, it is in the irrigated or
flooded locations that the fry most abound and generally during the monsoon rans every little
stream and piece of water is resorted to by them to obtain food in. In the fields which are divided
off into embanked spaces in order to distribute the water, the fry obtain an entrance long with the
water which is fortunately at a depth to suit their puny size. Food is abundant and except birds
there are but few natural enemies for the fry to contend with. The water is conducted from fields to
field, but the arrangement instead of providing an excellent nursery for the young 69 develop has
been ignorantly used by man to place traps at every out-let and destroy all the young ‘fish as they
drop downwards. With intelligent propaganda and no extra expenditure, the rice flelds may be
made to yield literally a  double crop ™. If the rice and jute acreage in Bengal, for example, wete
intelligently used for growing fish, it is estimated that the farmers would gain an additional income
of Rs. 5 crores.* During the present War emergency, the additional supply of fish would help to.
meet the food shortage.

Fish culture has one other advantage. From oconfined waters small fishes of most varieties
destroy mosquito larvae and thus help to keep down the menace of malaria and other mosquito-
borne diseases. Special larvae devouring fish such as Haplochilus;, Panchaxz, Chelu and Barbus are.
supplied by the fish farms in Madras and the Punjab for stocking waters in malaria-infested areas.

0.—Propaganda.

A very important method of publicity and of education in fishery methods is by means of exhi-
bits at fairs, aquaria and museums. Attractive displays of fishes and fishery products are seldomr
put up in the various exhibitions held all over the country. Salt cured marine fish should be ex-
hibited in exhibitions which are held in localities where such forms are not known or popular, tor
stimulate demand. Thero are only two aquaria in India, one in Madras cityt and the other in
Trivandrum. The Madras aquarium was very popular and was carning a profit every year. If
aquaria can be established at Bombay, Karachi and Calcutta, they would play an important part in
making the public think about the fisheries. In America, the Bureau of Fisheries makes. use: of a
portable aquarium to educate the public about marine and freshwater food fishes, the:-hatching of
eggs and pisci-cultural methods as well as in matters relating to fishing boats, appliances, specimens
of butéons and other articles made from aquatic products. The aquarium is taken to- different
“ expositions ” all over the States. A portable aquarium would be extremely useful in India for
educating people in the inland areas about the marine food fishes. Museums are performing a very
useful function and the wax casts of important food fishes in the mussums at Bombay, Calcutta and
Madras are attracting a great number of visitors.

Other methods of propaganda are by organization in the fishing industry its:lf for the purpose
of conduoting extensive advertising and by Government publicity. In England an advertising
campaign known as the ‘g#_mm " campaign has been in operation since 1929. It was
inaugurated by the Britis! awlers’ Federation and financed by means of a levy of one perce in the
pound sterling on the value of the fish landed by vessels of owners who have agreed to support the
scheme. The publicity campaign is designed to educate the British public to a better knowledge of
fish as & food and the best methods of utilizing the kinds of fish which are available
daily. Besides this, the Empire Marketing Board, by means of posters displayed on stands through-
out the United Kingdom, and by the issue of books of recipes for cooking fish, has done much to
popularise fish as an article of diet among the British public. )

In this country, a number of fishes are little utilized to-day by urban consumers, either because of
the unfounded prejudice against them or the ignorance of the consumers regarding their qualities.
Many of these fishes are excellent as food, e.g., sharks. Propaganda campaigns to familiarise the public
with the qualities of these fishes should be undertaken. Owing to the development of an indigenous
medicinal Shark liver oil industry in Indis, cartilaginous fishes are now ocaught in large numbers.
Their flesh unfortunately is mostly wasted.

It is understood that the Information and Broadcasting Department of the Government. of India
have the following publicity material under preparation or consideration in respect of Hisheries in
its * Reconstruction Publicity Campaign *’.

(s) Press advertising to stimulate interest in the post-war fishery development.

*Hors 1 Indian Farming, Volume IV (1043), page 232.
?Formtlwmu the Madras Aquarium situated.on the foreshore was temporarily closed during
! .

on—
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{3) Brosdshosts ¢ explaia tho nutritions! importanoe of fish, Indis's fsh rewowroes wid b
¢o be exploited.

aze
{c) A doocumentary film-on fsheries. .
(d) A Bomphlet on agriculture which will include a chapter on fishecies.
(¢) A Food Magazine which will devote some space occasionally to fish foods.

This Department feels that when post-war schemes -of fisheries development and are
teken ia band, it wounld be werth-while to have a wholetime Fisheries Publicity Officer with the
Information and Broadcasting Department as his parent Department but working in <lose lisisom
with the Marketing Department and the Fisheries Adviser to the Government of India.

D.—SBtatistics. -

Aoccurate statistios are needed to study fisheries scientifically, In this coumry, eollection
‘fish statistios offers great difficulties due both o the ignorance and conservatism of the fishing classes
and the scattered nature of the industry. The Madras fisheries department has been collecting
“ approximate *’ statistics of oatches of ses fish with the help of the fish curing yard staff. The data
nelating to the West Coaet only are reliable. Not even a rough idea of freshwater fish csught in this
oountry is available. It is necessery that the fishery departmemts .in previnces and States (the
-established ones as well as those which would be started) should carry out detailed periodical surveys
«of the fishing resources, the varieties available, the quantities of each important variety casught and
the number of boats, nets and other fishing implements in use.

SUMMARY.

Commercial ishes of India.

In a country of the size of India with its extensive sea-board, perennial rivers and
irrigation canals and innumerable rain-fed tanks and jhils, the physical and biological
conditions under which fisheries exist are very varied.

Fish are caught where available from every piece of water. The chief sources of
supply are the coastal margins of the sea, river estuaries and backwatprs for marine and
estuanine fish, and rivers irrigation and other canals, tanks, innundated tracts, etc., for
freshwater fish. India has a coastline of about 3,220 miles and the total area of the ses
which lies between the coast of the 100 fathom line is approximately 115,000 square
miles. 'Only a small portion of this area is worked.

The estuarine and 1iverine fishing of this country are important and they already
supply comsiderable quantities of fish in many inland areas. In India, only a few of the
confined waters, e.g., tanks, lakes, jhils, etc., are devoted wholly er in part to deliberate
food production (pisci-culture). -

In a large sense, the word *“ Fish  includes not only the fmny tribes but alse Crustaces
Itke prawns, lobsters and crabs, edible Molluscs, e.g., oysters and clams, and pearl oysters,
chanks and other shells. About fifty of these aquatioc animalsare commercially import-
amt. Pomfrets, seer, perches, certain types of Jew fishes and mrullets among sea fishes
and Rohu, Catla and serveral varieties of eat-fishes caught from freshwater, are popular
among the consumers. Among marine fishes Sardine, Mackerals, Sharks snd cat-fishes,
although not so well known are commersially important.

: Fishing gear.

¥n the sen fishermen catch fish very near the shere and do net go ‘beyond a distance
of % to 7 miles. The crafts (canoes and catamuarans) are small and un-decked ; they
usually start in the morning and return in the evening and the practice of staying out
for weeks is mot practicable. All large rivers, tanks, backwaters and estnarine regions
of rivers are intensively fished. As regards nets and other fishimg implements, these. aze
such .e3 wonld bhelp the capture of particular fishes. Bag mets, dnift nets, imehore ‘drag
neots and long lines are used in ‘marine fishing. For fishing in rivers 'backwaters, tanks,
etc., spears, traps, baited eprings, ns and other similar ingenious’ devices ‘are
employed. 'Cast nets are very oommonly used while fishing in ¢hallow waters,

Power fishing of Indian seas has only been tried on an experimental basis on a few
oocasions, Further experiments to determine the best types of fishing vessel and gear
suited to Indian conditions, ¢.e., & power boat which will catch marketable fish in -commer-
cial quantities and at competitive rates, have to be condunsted. In view of the magriitude
df ‘problemn Government will have to carry out these experimertts and thus lead the way.
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In'the abeence of reliable statistios it hes heen possible only he estimate: the landings
of fish in Indis. Inclusive of fish caught in estuanies and beckwatens the totsl samuel
production of maripe fish is estimated at 1167 lakh mauads valued ab Bs. 3027 lakds.
1t has been possible to estimate only the marketable surplus of freshwater fish, svhiph
amounts to 62-6 lakh maunds valued at 742-3 lakh rupees per year.

The average cpst of sea fish ip only Ra. 2-10-0 per maund egainst Ra. 11-14-0 per
maund for freshwatar fish. : :

Madres Province aecounts for nearly 40 per cent. and Travancore 22 per cent. of
the total sea fish landed. In the former, the area of concentrated production is the West
Coast littoral comprising South Canera and Malebar distriets, The South-West Coast
-of India consisting of the maritime districts of the Madres Provinee and Cochin and
Travancore States, with but & coastline of abbut 430 miles, accounts for over 52 per cent.
of the total marine fish landed in India. The share of Bengal is nearly 15 per cent. (the
majority of the catch being estuarine) : that of Bombey 12 per eent. whilb thase of Orissa
and Sind are 26 and 1-7 per cent, respectively. R

The * Herrings and Anchowvies * account for over a third of the total cateh of marine
fish. “ Mackerels and Perches * in which group are included the diminutive but numeti-
-cally abundant Indian mackerels, the coarse horse mackerels and the large and toothsome
beckti comes next with 21-7 per cent. of the total catch. Prawns constitute the chief
item in the group “ Crustaceans’ and this group occupies the ¢third rank with 10 per
cent. Pomfrets, mullets and Indien salmons, although very popular, are caught only
in comparatively small quantities. ‘

Regarding freshwater fish Bengal leads, her share of the catch being nearly 50 per
cent. of the total marketable surplus of freshwater fish in India. In Bibar and Assam
also freshwater fisheries are important, the shares of these provinces being 15:3 and 116
per cent. vespectively of the marketable surplus of freshwater fish. The Indus in Sind,
the Mahanadi in Orissa and the Ganges with its tributaries in the Usited Provinces
yield 4-3, 6-2 and 2-8 per cent. of the Indian total. :

Fishing goes on in the sea all through the year except when the weather is squally,
which is so when the monsoon winds are strong. Rivers are generally not fished duri
the rains except in Bengal. Tank fishing is prosecuted with vigour when the level ?5
water in the tanks is low, d.e,, during early summer. In general, fish production is
concentrated during the period September to Febryary and is lowest between May and
July. o

Wide variations from year to year occur in the quantities of marine fish landed as
well a8 in the different species that make up the total catch. There has not been any recent
developrents in capning, and pickling industries or in the menufacture .of fish meal.
Asfar.as ses-fisheries are concerned the available data show that the industry has mede
very little progress in recent years. Regarding freshwater fish the consensus of opinion
is that the fisheries are deteriorating. Several reasons are given for this, such as the
construction of dams end weirs, silting up of rivers, over-fishing, destruction of immatgre

fish and pollution. -
Jmpaoris and exports of fgh products.

There is practically ng import of raw fish into Ipdia. Considerable quantities of
preserved fish, e.g., dried fish (gglted or unsalted), wet-salted fish and canned fish and
fish products such as Cod liver il and fish manure of total annual average value of Rs. 16
lakbs are imported. Of these preducts, all except canned fish and Cod liver oil are im-
ported from adjacent countwies like Arabia, Maskat territory, etc. ¥ndia had an export
trade in preserved fish with Ceylon, Burma, Btraits Settlements and Hong Kong, valued

at.over Rs. 75 lakhs per year.
; Per eapita eonsumption.

_ 'Thie average per capita consumption of fish in India works to 3:4 Ib. per anpum,
thiough wtddl'consumph%;ain different tracts varies widely. ‘The highest compﬁ,ﬁgipi:
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#s observed in maritime tracts on the West Coast. Fish is & very popular item in the
diet of a Bengali and the per capila consumption in the province is 6-73 Ib. Among
completely inland areas Assam leads with & per capita consumption of 3-64 Ib. followed
by Bihar with 200 Ib. The consumption in the Punjab is the least being only 0-09 Ib.

per annum,
Utilization.

One half of the total production is consumed as fresh fish : one-fifth is cured by
salting, another one-fifth is simply sun-dried while approximately 10 per cent. is converted
into fish fertilizers. There are a number of varieties of fish caught from the sea which
are little utilized as food either because of unfounded prejudice against them or of the
ignorance of the buying public regarding their quality. As a result these varieties have
to be converted into industrial products like manure, guano, etc., instead of being con-
sumed as food.

Preparation for the market.

The marketable surplus of fish caught from rivers, tanks and other inland resources
is almost wholly consumed as fresh fish. The preparation of such fish for inland markets
in most parts of the country consist in merely eviscerating the fish and washing.
Regarding sea-fisheries.the position is different. The industry is scattered over a long
coastline and fish supplies are irregular. The method of catching, the smallness of boats
and certain established customs hinder the adoption of steps which could keep fish free
from taint during transit from the moment of catching to the shore. The boats have
to stay for hours to get a sufficient catch during which time the fish heaped in them get
trodden upon and are exposed to the full glare of the sun. Outside the comparatively
high class markets in the coast and a few places scantily served with fish with ice the
supplies of fresh marine fish in India is largely tainted. The bulk of the sea-fishes are
sun-dried or cured with salt and in this form reach consumers inland.

The Government of India allow salt free of duty for curing fish under certain con-
ditions, fish curing yards—enclosures where salting of fish is carried on—are found in
maritime areas ; the largest number is in the Madras Province, where over 65 per cent.
of the production of salted fish in the country is concentrated. It is estimated that 155
per cent. of the total sea-fish caught is salted in fish curing yards 13-4 per cent. being
dry-salted and 2-1 per cent. wet-salted. In Bengal, Travancore and Bombay, sun-drying
is the popular method of preserving fish. Nearly 31 per cent. of the total catch of sea-
fish is sun-dried without the application of salt. It is estimated that in all about 60
per cent. of the total catch of sea-fish is salted or sun-dried. The corresponding per-
centage in the case of freshwater fish is only 14,

Prices.

Tish prices rule high in urban markets, but facilities for getting fresh fish where
‘these are in demand from distant producing centres are yet comparatively undeveloped.
In most areas local conditions alone determine the price.

Fishermen get a lower price for fish sold for manufacturing purposes and a higher
price for fish sold for consumption as fresh fish. Certain marine varieties, e.g., pomifrets,
seer, beckti and carps and live-fishes caught from freshwater are prized by consumers
and fetch higher prices than other economic varieties regarded as somewhat coarse.

Assembling, storage, and distribution.

The marketable surplus of fish is disposed of by the fisher people (i) either by them-
selves taking it to the nearest market or assembling centre or (1) by selling at landing
ghats to intermediaries who take it to the assembling centres. These intermediaries
include agents of middle-men, boat-owners and curers, village merchants and itinerant
dealers. Owing to the perishable nature of the commodity, transit from producer direct
to the consumers is possible only when the market is within a distance of 10 miles from
the producing centre. The fisher people play only a small part in the actual distribution
of fish as their financial obligations leave them little choice for disposing of their catches
except to the creditors. ' '
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Co-operative Societies play only a very minor part in the marketing of fresn ana
cured fish. The existing societies, with a few exceptions, are simple credit sooieties.
Many villages and towns have fish markets where fish gre assembled and sold, but
this often consists of an open space only. In certain cities, the Railway premises serves
as & market place for fish arriving by train. There are stalls for retail sale of fish in the
municipal and cantonment markets in most of the cities. In the principal towns and
citiesin Northern India, adatya’s mandis serve as wholesale fish markets for freshwater
ﬁsh. — ) ‘ ST
Fish and fish products are highly perishable ; attempts are, therefore, made to dispose
of stocks as quickly as possible even at a smaller margin of profit. Fresh fish is not
stored in any consuming centre for more than 24 hours. Only in certian parts of Bengal
are dried fish stored for use during the time when fresh fish is not available. In other
parts of the country 2—3 weeks is the carry over period duiing which preserved fish
reach the consumers.

¥

The means of transport employed in the marketing of fish are head-loads, shoulder
slings, pack animals, bullock carts, boats and pony carts. Motor lorries and trains are
used wherever available. Bicycles being cheap and speedy are quite popular. The
transport actually used varies from tract to tract and depends upon’local custom, the
quantity and type of fish to be handled and the distance which has to be.travelled.
Fish carried by rail is charged for at half parcel rate. Baskets, gunny bags, wooden
cases and earthen pots are used as containers for fresh fish and cocoanut, palmyrah
and screw-pine leaf mats for packing preserved fish.

Fishermen in most parts of the country are indebted to the middlemen and are
practically at their mercy.

The producer’s share in the consumer’s price is high when fish is sold for consumption
in the producing area. It is lowest, being about 30—40 per cent. when the fish is sold
in retail at distant markets. ‘

Reorganisation of fisheries research.

The development of fisheries resources of India engaged the attention of the Govern-
ment of India for a number of years during the last century and resulted in the passing
of the Indian Fisheries Act (Act IV of 1897) and the grant of the concession of duty-free
salt for curing fish. The Governments of Madras, Bengal and Bombay (including Sind),
United Provinces and the Punjab have during the last 30 years established fishery depart-
ments to develop their local fisheries. Due, however, to the lack of a co-ordinated policy
for developing the marine and riverine fisheries of India as a whole, the efforts of the
Provincial Governments have resulted in little practical achievement.

The Fish Committee of the Imperial Council of Agricultural Research which was
set up in 1940 has been instrumental in directing fisheries research in the Provinces and
States and co-ordinating the activities of the Provincial fisheries departments to some
extent.

To plan, co-ordinate and guide pure and applied fisheries research in the country
and for training the research and development personnel, a Central Fisheries Research
Institute in charge of a Director of Fisheries Research (India) is urgently required. A
Central Fish Utilisation Committee should also be establisifed to develop the knowledge
arising out of these researches.

MAIN CONCLUSIONS AND RECOMMENDATIONS.

L. —Codification of existing fishery literature.

From time to time in the past investigations have been carried out in maritime
rovinces and certain Indian States on fishery problems of local interest. But the
iterature dealing with these enquiries is very scattered. In order to avoid duplication

of work and to ehalk out & development programme it is desirable to have the existing
information suitably codified and catalogued.
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It is yecommended that the Imperial Council of Agricuitural Research may smrange
togetthmdonebymalnngasmtabﬁegmnttoathetyExpertfortkemkbemgdme
under his supervision.

IL.—Habits and habitats of food fishes.

Very little information is available regarding the food, migration end spawning
’habits of the marine and freshwater fishes of India,

It is recommended that investigations into the habits and habitats of the food fishes
of Indis according to a pre-determined plan, approved by the Fish Committee of the
Imperial Council of Agricultural Research be taken in hand by the fisheries departments
in provinces and States and the information collected be consolidated by a central authority,
¢.9.,. Imperial Council of Agricultural Research, and published with a standardised
nomenclature.

III.—Fishing gears.

Several types of fishing vessels and implements are in use, At present the marine
fishing vessels are capable of exploiting only the coastal waters from & to 7 miles from the
ghore. The implements, though effective to .a considerable extent, are small and their
application is limited by the manoeuvrability of the fishing vessels.

The sea is capable of and can stand more intensive exploitation than thet carried
on at present, But before introducing modern deep-sen fishing methods—power
boats and more efficient fishing implements—data regarding the nature of the fishing
grounds, their potentialities and the suitability of the contemplated gear to local condi-
tions should be collected. A few experiments with trawlers have been conducted in
Indian and adjacent waters: these have shown that this method is not very suitable for
India (page 11). Other available modern methods, e.g., seining, drifting and long-lining
which enable the catching of surface and mid-water swimmers have to be tried out.

Harbour facilities are meagre in this country : the improved fishing boat, therefore,
while having a larger cruising radius, carrying capacity and speed should also be capable
of being beached securely and launched agaiust a heavy surf., Beveral suggestions such
88 motor Loats, cobles, drifter-trawlers, Danish seine nets, large drift-unets, etc., have
been made regarding the types of power boats and fishing implements that might suit
Indian conditions. It is recommended that at the end of the present War these should
be tried out in a series of carefully planned experiments and as far as possible on com-
mercial lines.

Fish statistics for the whole of Tndia are not available. Use may be made of the
rubordinate officials of the fisheries depa tments to approximately estimate the quantities
of each commercial variety caught, as is done now in the case of marine fish by the fish
ouring yard staff in the Madras Provinge.

Information is not also available in respect of the potentialities of chief freshwater
fish resources of the country. A survey of the inland fisheries with a view to estimating
the quantities of different commercial vanetxes of fish caught annually from each should
be undertaken early.

The annual landings of marine or freshwater fish are subject to wide ﬁuctuatlons
(pages 18 & 19). The statistical enquiry should, therefore, be continuous for at least
a period of five years and will have to be rg ggted mnquenma,lly thereafter. The
information collected, as also detailed fish ctmng yard ggures viz., quantities of the
different varieties salted, the weight of cured fish produced, etc., should be published
in the annual admxmstratlon reports. of the fisheries departments. _

It is also recommended that an enquiry be undertaken to sscartein the types of
boats and tackle and their numbers uged in the whele of India : ' he information shou
be eonsolidated and published by a cantral authority w " Impqm.l Council nf Agucu.lturd

Research.
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v . V. —¥ish ocarrier..
g bosts-and afew" power-propelled launches:are -used for the rapid ‘tramsppth
«of fish from fishing vessels-or from producing areas, to corisuming centres in certain parth
+of the -country (page 30). It 'is reeommended that motor boats equipped with an ies-
room for storing the fish be operated from suitable bases in the marine and -esbuarine
“fishing areas-of the country. : .o
Motor boats should be supplemented by motor trucks for road transport -and better
types of wagons for rail transport. "There should be.an all-round speeding up «f the
‘movement -of fish from the producer to the eonsuser. ‘

'VI.—Gutting and ‘oleaning.

Eviscerated ‘fish keep wholesome for a longer time than reund fish. The sentrails
:and inedible matter acoount for 15 t0:20 per cent. of the weight of fish :and evisceration,
therefore, reduces the weight to be transported. There is, however} some prejudioe
.against buying dressed fish in certain -areas. The figheries departmente should induee
fishermen to gut and clean the fish soon after landing and educate the public to aceeph
such fish. When gutting and cleaning is done in an orgenised manner,. it is poesible to
;salvage the inedible :matter and .convert it into & valuable nitrogenous fertilizer.

VII.—Refrigeration and storage of fresh fish. '
Freezing and cold storage of frozen fish do not appear economical in this country
:at present due te the cost invelved and low cost of fish. ' »
The wuse of ice for packing fresh fish during transport is popular and should be en-
-couraged further by making ice available at all important producing centres. Chilled
%ogms for temporary storage of iced fish should be provided in all large consuming centres.
hese should accept fish for storage at dadly rates. They should be situated at the landing
:ghats or in the wholesale -assembling markets (page 31). '

The difficulties in the way of establishing a fish canning industry m India ave (s)
-absence of regular supplies of suitable fish, (it) lack of good and cheap containers, (#4)
:a short canning season (iv), a small demand for canned fish from the Indian public.

There are technological difficulties also such as the presence of hard bomes which
-are not softened by the usual processing.

The main operational difficulty, vz., regular supply of fish in prime condition an
at cheap rates can be -overcome by having a mobile canncry (page 32).

There are good prospects for operating four such mobile canneries with bages o
Karachi, Bombay, Tochin, and Kidderpore (Calcutta) (page 32). _

For stimulating, instructing and aidimg private enterprise, the local Governments
should maintain canning experts who should also investigate the technical problems
-connected with the industry. Recipes which would appeal to the Indian taste should
‘be worked out -and the posaibility of .canming crabs, oysters and prawns in addition to
fish and the manufacture of fish pastes sheuld Be investigated. Canned marine produde
sbonjd be graded .as soon as possible accarding to eertain defined standards. ;

IX.—Smoking.

Bmoked fish is mot popular with the Indtian consumers. Smoking, however, is &
simple process and emolked fish can be preduced in every fishing hamlet. The process
will come in very handy whenever there is & glut ina local market. A variety of producte
can_be obtained by varying the intensity ar the duration of smoking (page 35). Adoption
goghi‘ method of eure wonld smable a larger percentage of the fish caught to be used as

Smoked fish readily appeals to European taste. The fadt shat there aze troope
stationed in several cantonments all over Indis opens up dhe spossibility .o »-lerge: and
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immediate market for smoked fish in this country. By educative propaganda conducted
by fisheries officials in provinces and States smoking can now be introduced as & method
of fish preservation and it would have established itself by the time normal conditions

are restored.
X.—Fish curing.

There are several practical difficulties in introducing far reaching reforms in the
fish ouring industry (page 40). The following improvements can, however, be effected
without much expenditure of time and money.

() Handling in boats.—Fish should be stunned to death and properly stowed in
boats without being trodden upon or needlessly exposed to the sun. Their transport
to the shore should be expedited. :

(3t) Cleanliness.—Cleanliness is of vital importance. The boats and baskets, as
well as the curing shed, salting tubs and drying yards should be kept scrupulously clean.
To bring about some appreciable improvement it is recommended that the Bombay
Government’s plan (page 38) of constructing model curing sheds at Government expense
and recovering the outlay by levying a cess on salt sold, be adopted on & wider scale in
all Government fish curing yards.

(¢4) Only fresh fish to be used.—Only fresh and wholesome fish should be used for
ouring. In other words curing operations should commence as soon as boats have landed
their catch,

(%) Sun-drying—Only thin varieties should be sun-dried. These should be spread
on loosely woven bamboo trellis-work which should be supported on raised platforms.

(v) Curing with salt,—The defects generally noticed are : (a) the amount of salt used
is often insufficient, (b) the fish are left for too short a period in salt, (c) the fish are not
washed clean when taken out of the curing vats, and (d) the fish are dried on the ground
8o that the underside does not dry properly.

It is recommended that research be undertaken in all maritime provinces and Sta‘es
to determine the correct proportion of salt for preserving different varieties of fish, types
of cure and seasons of the year. The methods of cure should then be standardised and
the operations in curing yards—especially in model curing sheds—should be strictly
according to the approved method. The Imperial Council of Agricultural Research and
the Board of Scientific and Industrial Research should favourably consider the financing
of such schemes. -

XI.—Fish curing yards and duty-free salt for fish curing,

The Government of India allow the use of salt free of duty in fish curing and in other
manufacturing processes under certain conditions. In tlLe case of fish curing, the opera-
tions have to be conducted in & fenced enclosure and a weight amount of salt bearing
a certain proportion to the quantity of fish presented, is issued to a fisherman. The
yard officer, although a servant of the provincial fisheries department, does not
exercise any supervision on the curing process. The issue price of salt is high as the
local governments recover maintenance expenses of the yards and certain other charges
from the curers (page 36). New yards are not opened in places where there are reasonable
chances of imp oving the fish business : such applications are entertained only when the
curers undertake to provide land, buildings, etc., (page 36). Fish curing yards were
originally established in the interests of public health and by setting up these yards the
Central Government was saved the trouble of designing and administering measures
against the preparation of salt from sea water—the so called salt earth.

e To improve the quality of salt-cured fish and to increase its quantity it is recommended
b .
(a) trained personnel be appointed as yard officers,
" (b) they be held responsible for the quality of cured fish produced,

(¢) fish curing yards be opened wherever there are reasonable chances of increased

fish business, and

(d) the issue price of salt be reduced.



XI1.—Manufacture of fish oil.

The simple process of extracting medicinal oil from shatk livers and * bedy ** oil
from oily fish should be taught to fishermen. T R, )

It is recommended thatthe production of medicinal oil be developed on a cottage-
industry basis, the provincial fisheries departments making necessary arrangements
for collecting, testing, blending and marketing the oil. Research should be conducted
to discover suitable diluents for blending with the medicinal shark liver oil. ‘‘ Concen-
trates ”’ should also be prepared and put on the market.

XIII.—Units of sale and basis of price quotations.

In the primary markets of India fish is never weighed. The units of sale for fish
vary according to the types of fish, available supplies and the locality. In view of the
rapidity with which the quality of the fish deteriorates under our climstic conditions
it is not always practicable to weigh the catch before sale. But the provincial fisheries
departments should explore the possibility of using * standard ” baskets in producing
areas with a view to approximately ascertain the weight of the catch landed. When
this has been adopted, it should be easy to induce fishermen to gquote prices on the basis
of standard weights.

XIV.—Co-operative marketing of fish and fish products.

Fish has to be consumed in as fresh a condition as possible, or should be preserved
in such a manner that its palatability and nutritive value are not seriously impaired.
The economic need of the fishing industry is to secure a more uniform supply : it cannot
be secured by regulating the quantities landed : it has therefore to be found in the process
of marketing. The fishermen play only an insignificant part in the disposal of the catches :’
the marketing is almost entirely in the bands of middlemen.

Fishermen are at a very low stage of social and economic development and are hope-
lessly indebted to the middlemen.

Due to the high cost of ice and the vast distances to be transported the possibilities
of a marked rise in the consumption of fresh fish—especially sea fish—in the interior of
the country are very limited. There is already a fair demand for preserved fish in the
interior of the country. With wise propaganda it would not be difficult to popularise
the consumption of preserved fish in areas where this type of food is still unfamiliar
provided better methods of salting and drying fish are adopted in the producing areas.

The cost of adopting improved processes is beyond the means of an individuaj
fisherman. The solution, therefore, lies in the formation of Fishermens’ Co-operative
Bocieties. These should be multi-purpose Societies. Firstly, they should arrange to
provide all the daily necessities of the fishermen. Secondly, they should accept payment
by fishermen in kind, i.e., fresh fish and they should dispose of the pooled catch of the
member fishermen either as fresh or cured fish. The Societies should always aim at
producing a superior article for the market. In the S8outh Canara district of the Madras
Province a few such Societies have been started and they are working very successfully
(page 63). It is recommended that the provincial fisheries departments should actively
encourage the formation of producers’ societies. Specially trained co-operative inspectors
should be drafted to supervise their working. These societies should be linked with
co-operative sale societies in consuming areas for marketing the products. ’
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The ch Sfishing metbodt used. " 1h¢
Indian names ourrent in the

-
- uuino and Back-
Ty}» cl:f fishing : i
mplements. : Malabar
. : North Canara|South Canara}
8ind ares. |Gujarat sres.[Konksn arca.| atva. Sou “‘:’. (:x:t
1. Fixed or Stationary | Dora, Rachhi Ja di jal,| Wag ht r|Zangad, wa- [ Gorati _ba- .
nets. net, Dar-| Magh. (budichi)| gh jal,| lai, Endi
bando. Asu, Kavi,|] Phansa| balai
Dol» jal, Zan-
gada  jal,
Bangada
jal.
II. Bag nets and Pur- {. . Gholwsa,|Gholwa, |Maribale .|Vai balai{Kurukku
s0 nete, Dol. Bhoksi jal, nulu ba-| madi.
jot. ai, mari
balai).
II1. Seine nets . | Pakhi, Rebi,| Jal, Tare- | Tirgan, Rao- . .. Odam vala
Dak. sar, Faro-| si, Adit (Peru vala,
da (achho- | Dhangda. Paithu va-
N la) Vakku
vala, Kol-
li vala.

1V. Drift and gilling | Rachh Jal, Kenda- | Vavdi (vav-| Vavri, Mag, | Khanda di [ K h a ndadi
nets. i ri), Bhi-Y| Beed net. balai, Acha| vala, Odu
' shi (nahi), balai, Aib-| vala, Na- |
urla balai, { riyan vala,
Shoraku| Sravu va-
balai, Pat- | la, Thiran-
$i  balai.| di vala,
Kanda ba- | Aiylachala
lai. vals, Mutin
chala vala,
Kai-vala,
Muppin
vala. :
Payodha .| Rampani .| Koruvala .

V. Inshore Drag nets D‘;k Luyen, | Bandh jal . | Rampani
ar.

VI. Cast nets .| Jari . . | Mang, Cho- | Pag, Kekeni|Shendi .| Deb balai | Vichu vala

ia. , Pagli. (many | (many
¢ peg, To8 names). different
names,
but colles-

tivolg

«Vi_
chu vala’),i
Kattum
vala,

. (Stringless

. oast net.)

g



 Giffores iuhing areas in. India.
i areas «n
various localities are g‘nn.)
water Figheries. Riverine and
—
(1”?:’“: I:nd Gulf of ‘.Corommdol Coromab:zel Telogu Doltaic Gut:gotiot system
g Mannar Coast Coast k- ! system of o
Malabar Ares. area. f of rivers,

(baokwatrs)|  SPee- area. waters. rivers, etc. |* 0T

Valu Vala, { Kalamkatt i . Kala valai, . e . Nilot »
(anni-ku- | valai. ) Kattu va. (rand)s
tha vala) . lai. Nara,
Endi balai . .

' ¥

Chuvittn . Mada valai, . Pedda valai, [Suti jal, | Kharki jal, .
vala, sul- (Mara va- Irnga va-| Bada jal. Shanla jal. | .
tan - vala, lai, Nida lai, Katta
vatta vala. valai, Ye- valai, Ka-

da valai, vala valai,
Kambi Nida valai,
valai), Mapu
Thuri va- valai,

lai, Eru “Alivi ”
valai valai.
Chenna-

Kunnii

valai, Mullu

valai.

Panthi vala | Vangu valai | Kola valai, . Bada  jal, [ Ber jal, Ko- | Kona jal . v
Kodava Endula| chal jal
valai, Thiva jal, Sanna!| (dingi jal,
valai, Valla| valai. Jangli jal),
valai, Ku-
zhi valai.

Kola vala, | Vala valai, | Vala valai, | Kala valai, | Beckti jal, | Chandi jal, . .
Shamku Kola valai.] Kanni va-| Koduva| Patna jal,| K aral
valai, lai, Thi-| valai. Purain a i-| (Katla jal),

rukkai va- kanni valai] F eripetar,
lai, Kottu Dangi.
valai.

Vadi vals, { Ola  valai, [ Perla vala . [ Konda valai | Noli . . - . Bhiga
Ola vala,| Kara va-. ' (Kadh,
Tellikanni | lai, Otta k urgs,
vala, Petr | valai. chatta,
tukanni and
vala. ma ha

jsl).

Viehu wala . Vichu valai | Viohs valai, | Khapa jal, | Khepla jal, | Khepla jal, |8 orru

‘ (» general Kadhi jal. | Becharijal| Bechari ‘Nerru
name for (othar jal). | jal (othar| Doba-
cast-nets). jal) iju,

Palks,
Sot-
wan.




~APPEN
The clne Sfishing metlwdc used in (he

Indian names curreut in the
Marine and Back-
Type of fishing
implemente. , Malabar
8ind area. (Gujara ares. |Konkan area. North Canara sm“h C'n‘"‘ Coast
area.
area.
VIL—S8ooop nete . | Yedi . . . Gada.” . e . pu vals
. s \Pdtn
VIII.~Pouch trap . . . . . . .
IX.—Trawl type neta. v . . oo . .
K.— Miscellaneous—
(@) Long lines , | Practised , | Praotised . | Practised . | Praotised . | Cheria Cheria bep-
beppu, pu Valai
Valia beppu.] beppu or
Sravu bep-
pu.
(b) Harpoon . o e - - Chagttuli.
(¢) Fish spears . - . . . - .
d) Fish soreens . . . e - .o .
(o) Fish traps . . . - - - -
(f ) Baited spring Toe e - - - .
(g) Angling « | Practised . | Practised . | Practised . | Practised .| Practised .| Practised .

Nore.—1 .In the Gulf of Mannar ares
2 Names of similar Dets ap



DIX M. —condd.
different fishing areas in Indid.
various localities are given.) )
water Fisheries. Riverine aod'Lacustrine,
Ls ]
conouth | Gutof Coromandel | Coromandel Tologa | Deltaio | Gangotio [ o
Malabar Mannar Coast | Coast baok: area. ares. system of " vure,
(back-waters) ares. area. waters. rivers, eto. oto.
Kai  valsi|Boepu valal | Kai valai | A scoop net . . Hela jal, | Koohbi,
(“Hand in use. Kharra jal,| Dang-
net"), Che- Bhesal jal, | la,.
ena vala Kolla jal| Kurli,
or Kambu (Kors Bag-
vala jal). gen,
(Chinese
dip nes).
. . . Iriga valai | Siru valat . . . .
. Madi valal o . . Moi jal . . .,
. Practised . | Practised . | Tamani Praotised . | Praotised, . Lang
Kayaru. Borshi. (dor)"
Donrl.
Chattulli . . . . . Ek-katya .e
Thumbi- . . . v - Konoh -
tlul.l Per-
angi pathi.
Kurithi Avolia oo - Salwa  or v Chachi or ~
peri. pulti. patil,
Kudu and | Kudu . o . . . Polo or bhipp.
ottal, tapoo.
. . . . .o - Barra -
(Datia).
Kaiohoonda | Practised . [ Practised . | Practised . | Practised .| Practised . | Practised .| Bansi
(Birhf
"L ohecp;.

“‘whiffing ”* is practised.
given within brackets,
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APPENDIX IIL - o
Statemeni showing the quaniivies of sea fsh landed in the different coasal areas arramged according e
vurietics, )
(In thousands of maunds.)

I IR AR
lgléle 2141,
Name of the group. g § E : % g (§ % g 3 3
AR AR IR AR AR AR AR
I y
AEAERE 5 g & HRIE
1. Elasmobranchs . .| 19| 14| 20| 182| 79| 11| 108 | 40 15| 12] 50 .
3. Eols . . B R ‘2 1 26| .. . h 1 | Neg. . 30
3. Cat-fishes . . . 5| 10 9| 15| 69 1| ee] 20| 21| 30| 343
4. Dorab or silver-bar fish 4 ve e 40 1 «. | Neg. 25 .. 11 s1
8. Herrings, and Anobho-| .. 30 12 | 137 | 1,072 60 | 870 | 782 66| 971 |3,970
vies.* .
6. Bombay Duck . .| .. . 10| 181 | .. A R 16| 12 9| 208
7. Mackerels and perches 32 17 15| 282 | 577 | 102 | 9490 | 412 22 | 127 |2,536
8. Silver-bellies . i .. .. 13| 156 19 50 76| .. . 318
9. Pomfrets . . N 10 [ 80 5 .. 11 32 21 17| 182
10. Flat-fahes . .| 14| 'so| .. 9| 151 31 1| Neg. | .. 40| 206
11, Mullets . . .| .. 15 9| 38| Neg. | .. 10| 41| 23] 30| 168
12. Indian salmon . . 11 5 2 44 1 .. .. 9 40 76| 187
18. Jew flahes A 18 8| 17| 10 .. 92| 170| 20 9| 438
14. Crustacesns . .| .. 80 4| 66| 82| 248| 249| 65) 65| 346 1,160
16, Minorshell fshes .| .. | 3| .. | us| .. | .. | . |weg| 3| | e
16. Miscellaneous . . 7 ] 4| o9| 688 | 159 | 184 | 102 5| 91224
Total .| 93| 198 100 |1,862 |2,897 | 626 {2,589 |1,769 | 303 |1,730 11,668
APPENDIX IV.

Table showing the estimated marketable surplus of freshwater fish in India.
(In thousands of maunds.) ‘

e - T
‘ s 19 g |3 55 £
g | 2| E j R g3 4 E! .
- HEREIEHEHE SHE A
< ERcaE @ | P CR &% a"
Cad-fishes . . {206 |1,084 342 | 11 |45 |40 |13 |37 |47 | 6| 2| 4|10 13| 3¢ 2004
Mullets . . .|..| 261|19|10].. |19|26]|32}..] 2] 1]..+..}20)i0| 380
Carps . . {200 | 999 I355 | 33 | 52 | 55 |104 (100 | 50 [ 14| 4| 6] & | 19.| 42 |2,148
Prawns . . .|3| 219|448 19|11 f21[23]62]| 1| 5| 2| 1}|..[]11]12) 471
“Live" fishes . .| 81| 329 /67| 3|15)|23 34| 9|25| 2 |Neg| 5| .. | 7]|16]| 616
Foathor-backs . .14l | 167 [38) 3| .. [12|16|11| 6] 2| I| 2|..|] 2| 4| 204
Eels A st} 5| 1| 5| 2| 8| 8|..].. |Neg|..]..] 2| 2| &3
Herrings and Ancho-| .. | .. {24 .. | .. .. ..ol ei] o] 24
vies.* )
Miscellaneous ., . |18| 63 |e62| 12815 7| 4|20 ..|.. | 2] 8|12| 6| 231
*Hilsa being & marine and estusrine fish is insluded jn Appendix IV alihough ite fishery is mainly

in freshwaters during the flood season.
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APPENDIX VL .
Trend of production of fresh sea-fish in the West-const of Madras Provines.
(In thousands of maunds.) -
3 =)
A T EIEE ~
. and the
— a i % Anpho- E_E' % g 'ﬁ & E Total.
8 vies. 8 B R
22| 3 4% | & 2 g% | & g
1929-30 . .|102:0} 353 1178 | 2,233:0 | 65 | 1784 | 77°4| 237 | 1417 | 341'7| 8,2876
1930-31 . . 856| 700 2441 347-8| 157 | 97-0|172'7| 23°1 | 186°1 [ 404'3 | 1,646-4
1931.32 . .| 1102 916 935 | 4,067-3| 7-1 |1206 [ 2676 52:0 | 2230 | 3677 | 5,400'6
1932-33 . .| 88'0| 516 127-8 | 2,190°9 | 135 | 39-7| 82:5| 107 | 1018 | 4180 3,133'4
1933-34 . .| 714 833] 2,015 671°1 90 | 481 | 929 107 | 139'8 | 254'8 ] 3,306'8
1934-36 . .| 871| 569 791 | 1,476°2 | 4°7 {1102 |163'8| 398 | 1520 | 2098 | 2,460°1
1935-36 . .| 8840|1255 70°1 | 2,3592 | 482 | 9956|1159 | 192 | 141-1 | 399°1 | 3,366'3
1936-37 B 116:2 | 1844 7885 | 1,222°6 91| 771 | 118" 71-9 | 149°5 | 435°5 | 3,180°9
1037-38 . 126-8 | 2839 5522 407-5| 99| 76:3|100:2| 64:0 | 1079 | 678'8 | 2,468'1
1938-39 . 1064 | 898 176-8 788-7| 14°6 | 113-5|112'4| 61°1 | 60-56 | 477°7| 2,001'8
APPENDIX VII

Certain particulars regarding fish supply at a few important places in India.

Place.

Total amount
of fresh fish
now available
(in maunds).

Partioulars regarding varieties, seasons of availability, eto.

Karachi oity . .

Baroda city . .

Bombay city . .

Malvan . . .
(Batnagiri Dj., Bombay
Province.)
Mal, . .
(South pem
Madras Province.)

Dt.,

Mangalore ., .
(South  Canara Dt.,
‘Madras Province.)

255,000

3,000

290,000

101,000

182,000

38,000

80,000

Crustaceans 24'6 9%, (Oct. to Feb.); Carps 15'6 9, (Oot. to
Feb.); Herrings and the Anchovies 94 9% (Feb., March,
April); Mullets 9'3 9 (all thro.,, peak Sopt. to Deo.);
Mackerels and perches 53 9%, (Sept. to March) ; Cat-fishes
5'3 % (Oct. to Feb.) ; Pomfrets 3:1 % (Oct. to Feb.) ; Indian
salmon 16 %, (June to Oot).

Carps 334 9 (good supply all thro., peak Oct. to Jan.);
Prawns 23'5 9, (all thro.) ; Mullets 10'8 9, (all thro. Max.
from Sept. to Maroh); Cat-fishes 106 9% (all thro., Max.
Ret:leen Dec. and July) ; Indian salmon 40 9% (Dec. to

pril).

Bombay Duck 296 %, (all thro., Max. between June and Nov.) ;
Maokerels and perches 9'8 %, (Sept. to Feb.) ; Crustaceans :
9'8 9%, (all thro., Max. Aug. to Dec.) ; Elasmobranchs 8:'6 %
(Nov. to March) ; Pomfrets 86 9, (Oct. to March); Jew
fishes 8:09, (all thro., Max. between Oct. and Jan.); Indian
salmon 3-1 9, (all thro.) ; Beckti 22 9, (sll thro).

Mackerels and perches 350 9%, (Sept. to March) ; Herrings and
the Anchovies 27'6 9%, (all thro., except July, Aug., Sept.);
Elasmobranchs 10-0 % (Oct. to May) ; Cat-fishes 7-6 % (Oot.

to May).

Mackerels and perches 30°0 %, (Oot., Nov., Dec.) ; Herrings and
the Anchovies 250 9% (Oct.,, Nov., Dec.); Soles 60 %
(Sept.) ; Crustaceans 40 % (June to Aug. and Feb.); Cat-
fishes 4'0 9, (Oot. to March) ; Elasmobranchs 3'0 9, (Aug.,
Deo

).

Mackerels and perches 20°0 % (Oot., Nov.,, Dec.) ; Herr'ngs and’
the Anchovies 30-0 % (Oct., Nov., Dec.); Rolos 132 %.

Lse:gt., Oct.) ; Cat-tishes 10'3 9, (Oot. to March) ; Elasmo-

chs 6°0 9 (Aug. to Dec.),

Mackerels and perches 21'5 9, (Sept. to Feb.) ; Herrings and
the Anchovies 148 9% (Oct., Nov., Dec.); Soles 117 %
(Sept.) ; Cat-fishes 10'4 9, (Maroh, April, May).
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APPENDIX VII-—conid,
Certain particulars regarding fish supply at a few important places in Indis—oontd.

Place.

Total amount
of fresh fish
now available
(in maunds).

Partioulars regarding varieties, seasons of availability, ete.

Tanur .
(Malabar Dt.,
Province.)

l.hdn.;

Narakkal . .
( Cochin State.)

Vizhingom . .
(Travancore State,)

Kolachel . .
(Travancore State.)

- Tuticorin . .
(Tinnevelly Dt.; Madras
Province.)

Madras oity . .

Uppada
(Rejahmundry Dt.,

‘Madras. Provinoe.)

Gopalpur .
(Ganjam  Dt.,
Provinoe.)

Orissa

Kaluparghat . .
(On the Chilka Lake,
Orissa Province.)

Caxutta oity . .

mm . .

Jubbulpore . .
(Central Provinoce.)

Lehore . . .

194,000

25,000

40,000

29,000

8,000

150,000

49,000

19,000

14,000

548,000

11,400

3,000

5,600

Herrings and the Anchovies 200 9, (Oct., Nov., Dec.);
Mackerels and perches 15:0 9%, (Sept. to Dec.) ; Soles 13-2 9%,
(Sept., Oct., Nov.); Silver-bellies 12:4 9, (May, Aug., Sept.,
Oct.) ; Cat-fishes 82 9% (March, April, May) ; Elwsmokranchs
60 % (Aug. to Dec.) ; Prawns 50 9% (Aug. to Feb.).

Crustaceans 388 9, (all thro, Max. from Dec. to April);
Mackerels and perches 16:3 9%, (Sept. to Feb.) ; Herrings and
the Anchovies 9-6 9, (all thro., except May and June) ; Flat-
fishes 50 9%, (Aug., Sept., Oct.). )

Mackerels and perches 36:7 9, (all thro., Max. from July to
Jan.) ; Herrings and the Anchovies 33-6 9%, (all ' thro., Max.
between Aug. and Jan.) ; Crustaceans 9'6 % (all thro., Max.
between Feb. and Sept.) ; Elasmobranchs 6:0 9, (all thro.,
peak from Aug. to Nov.).

Mackerels and perches 300 % (all thro.,, Max. from July to
Jan.) ; Herr.ngs and the Anchovies 250 9%, (all thro., Max.
between Aug. and Jan.) ; Crustaceans 12:0 9, (all thro., Max.
between Feb. and Sept.); Elastfiobranchs 60 % (all thro.,
peak from Aug. to Nov.).

Chirocentrus dorab 32:2 %, (all thro, Max. between Jan. and
Ju'y) ; Mackerels and perches 30'4 9, (good supply all thro.)
Heirings and the Anchovies 14:6 9% (Sept. to April) ; Jew
fishes 8'9 9%, (Nov. to March).

Crustaceans 25:3 9, (all thro.,, Max. Jan. and Feb.); Mackerels
and perches 240 9, (all thro., Max. Jan., Fob. and Sept.);
Herrings and the Anchovies 100 9, (all thro.) ; Bilver-bellies
6'56 9% (all thro.) ; Mullets 4'3 9% (all thro, Max. Feb. and
March) ; Elasmobranchs 27 9% (all thro.) ; Pomfrets 1-2 9,
(all thro., Max. Aug. and Sept.); Indian salmon 0-4 9, (all
thro.).

Jew fishes 42'0 9%, (all thro., except Aptil and May) ; Herr.ngs
and the Anchovies 332 % (Jan. to March); also caught

mfrets during March, Prawns during all months except
ay to July and Mackerels and porches from May to Sept.)

Herrings and the Anchovies 22:0 9, (all thro., Max. between
March and Sept.) ; Prawns 18:0 9, (all thro., Max. Feb. to
Sept.) ; Indian salmon 13:2 9, (all thro., Max. Sept., Oot.
and Feb. to May) , Mullets 75 9% (all thro.) ;. Mackerels and

rches 7'4 % (July to Nov.); Pomfrets 7:0 9, (all thro.,
ax July to Sept.) ; Cat-fishes 70 9, (all thro., Max. Nov. to
Jan.).

Mullets 260 9% (all thro.); Prawns 200 % (Feb. to Sept.);
Indian ‘salmon 100 % (Sept. to May); Herrings and the
Anchovies 50 9% (March to Sept.); Mackerels and perches
50 % (July to Nov.).

Cat-fishes 260 %, (Sept. to March); Carps 220 % (Oct. to
March, Max. Dec. to Feb.); Herrings and the Anchovies
170 9%, (all thro., Max, June to Aug.); Prawns 11-0 9, (all
thro., Max. Dec. to April) ; *“ Live ” fishes 7'5 9% (all thro.,
Max. Nov. to Feb.) ; Mullets 6:0 9%, (all thro., peak in cold
months) ; Feather-backs 36 % (all thro., peak in cold
months) ; Indian salmon 1:3 %, (Sept. to March).

Carps 40-0 9%, (all thro., except Aug. to Oct.) ; Cat-fishes 25-0 9,
(all thro., except Aug. to Oct.); Pomfrets 7'4 % (Nov. to
Feb.) ; Herrings and the Anchovies 4'9 9/, (Nov. to Feb.);
Crustuceans 39 9, (Nov. to Feb.); Mackerels and perches
3:4 9% (Nov. to Feb.).

Carps ‘460 % (all thro., Max. July to Jan.) ; Cat-fishes 28-0 9,
(a1l thro.) ; ** Live » fishes S‘g % (all thro., Max. July);
Crustaceans 4 0 %, (all thro., Max. June and July).

Prawns 24:0 9%, (sll thro., Max Oct. to March); carps 20-0 9
(Oct. to Maroh) , Herrings and the Anchovies 80 9 (Oot.,
Nov.); Cat-fishes 7:0 % (Oot. to March); MuBets 6:0 9
(Oct. to March); Flat-fishes 50 9% (sl thro.); Pomfiets
2:8 % (el thro.). ‘ .
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APPENDIX
Average seasonal wholesals prices of the main groups
(Per
North
Name of the Group, Karaohi | Burat Kalai | Arnells |Ratusgirl| 5o°0

oity. distriot. | Arnella. |Revdanda.| distriot. distriot.

Rs. 4. .| Rs. a. Rs. 4. P.{ Rs. 4. P.| Rs, 4. »,

6 00f3 990|300

o N
o &
S »
o

Elasmobranchs . . . .| 8 8 0| ¢ 8

Oatflshes . . . . .| B13 0/ 500|665 0| 8 00| 411 0| 3150

Dorab or Silver-bar fish . . .. 5 60| 780|880 4480|4180
Oflsardlne . . . . .| 780 v . 500|388 0| 2150
Hila . . « « =« .|1080]| .. v . v .

Anchovies . . <+ ¢ .| 5 6 0| 412 0] 5 00| 412 0/ 2 0 0f 114 O
Bombay Duck .« . . . . 8 90| 480 41380 21560 .
Maokerel . .+ . e . . - .. 510 0| 8 90/ 30 0f

Beer . o+ o . .]1612 0| 8 4 01111 012 ¢« 0] 614 0| 6 & O
Beokti . . e . . . 8 4 017 8 01114 O 7 8 0| 6 8 0

611 0{1015 011156 0| 6 8 0| &6 0 O

.

.
.
.
.
=
]
=3

Pomfret

Flat fishes . o . {1714 0| 414 0| 7 8 0| 7 80| 500} 200

1212 0| 6 6 0|10 0 0{10 0 Of 511 0] 3 ¢ O

Maullets . . . .

Indisnsalmon . . . |17 8 0| 6 4 0[12 4 0|1114 0| 611 O 6 0 ©
Jewfishes . . .« + |14 80[ 680 780|[800|440f3120
Prawns ~ . . . - .|1040| 5120|506 0| 515 0| 370]| 3350

Other shell fish . T ./12 8 0| 4 0 O 6 8 0| 412 O . .

Misocellaneous .~ . . o] 414 0| 4 0 O} 414 0] ¢4 8 0| 3 4 0| 2 00
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p 11
of sea fish in the chief producing areas.
maund.)
g:::]:" Cochin | Travancore | Tinnevell Chi:g;lput BO:nd
evelly . .
and State. | State. | District. | Nellore Rajah- Orisca. | Bengal.

Malabar Districts. mundry

Districts. ‘ Distriots.

Rs. a. P.| Rs, A. P. Rs. a. P, Rs. Rs. A, P, Rs. A, P. Ry, A, P Rs, A, P,
26 3| 111 2 78 29 4 9 4 320 3 Q 1 6 8 0
2 3 2 114 6 2 90 2 0090 3 7 2 215 8 3 17 413 0
2 0 0] 2 1 b 4 0 3 910 212 0 31011 312 8 6 7 0
014 7] 015 8 130 2 0 8 112 5 114 8 .

. .e .o 3 8 3 6 4 O 3 009 2 8 4 712 0

011 8 010 4 0 8 8 2 6 5 210 211 1 112 7 373

. . .. 2 9 8 4 71 1 9 2 1 80 3 9 4

111 0| 1 7 4 190 21010 220 314 213 17 .

210 4| 214 8 213 17 . 3 40 4 4 4 4 8 0 12 4 0
. 4 3 0 412 0 4 8 4 312 4 211 9 3 9 0 é11 0

2 3 7 270 310 313 2 2 9 0 4 3 2 412 9 11 7 3

010 3| 0 9 8 1 90 . 1.7 3 . ‘e 9 4 3
. 870 218 0 3 5 4 313 3 312 2 6 70

211 8| 2 6 4 3 40 3 8 8 3 4 4 4 7 3 5 7 6 13 2 0
1861150 112 0 11310 2776 210 5 3 0 4 6 76
1 48,0150 013 9 118 7 2 8 7 211 0 113 0 3733

.o 100 100 . 3 ¢ 1 012 7 130 29 ¢

13 4015 8 015 0 $ 86 130 280 1170 3 8 7
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APPENDIX
Average monthly wholesale prices of salt cured fish in
(Rupees per
SHARKS., CAT-FISHES,
Malapala. | Parama- | Oratha- | Dowlesh- | Malapala- | Parama- | Oratha- | Dowlesh-
yam, kudi. nad. waram. yam. kudi. nad. waram.
Re. A P. |Rs. a. p. |Re. A, p. [Rs. A, p. [ Rs. A. P, |Rs. A, p. | Rs. A. 2. | Rs. A, b,
May 1940 — 313 9 6 610 — - 3 611 5 2 3} 6 610
June ”» 9 0 0| 313 9/ 6 610 913 9 913 9 6 0 0j 5 2 3] 6 610
July w |10 47 447600 — — 5 2 35 91 —_
August 8 9 25 91 9 610 — 613 8 5 2 3 711 b —
Seps. ” 9 0 0| 313 910 4 7 — 11 9 2| 6 610 9 0 0} 611 8
Oot. »” 9 610 6 2 3|11 9 2 — 12 0 0| 613 8| 6 610 —_
Nov. » 711 6| 71t 6| 613 8 —_— 11 9 2| 913 8| 7 4 7 —
Deo. » — 411 6| 4 4 7({13 4 611 2 3 — 913 8 -
Jan, 1941 — 411 6| 6 0 0|13 4 6|12 0 O — 6 2 3|6 2 3
Feb. » 913 0| &5 9 1| 6 610 —_ 10011 56 613 8( 8 9 1| 3 611
March — 9 610 6 610 6 61011 9 2| 6 0 O — 3 611
Aprit. ., 11 2 81 7 4 YP'6 810 - 11 8 2
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the imporlant inland murkets of the Medras Province.

maund.)

SARDINES.

JRW-FI181uUS.

yl\lll.

Ra. A, r.

16 11 &

6 610

6 610

313 9

313 9

313 9

Malapala-

Parnma-
kuai.

(=13
13
w

|
|
I
|
Kondi- | Dowlesh- [ Maiapala- | Parnma- | Oratha- [ Kondi- Dowlesh-
thape. waram, i yam, kudi. nad. thope. waram,
i
j
S _— |.v | —

CRa.oaw . Rs.oacpe [ Reooadw | Rs. . p. | B8, a. b | R 4 e Ra. a.r.
—_ — — —_ 6 13 8 8 2 8 613 8
— - _ — 613 8 — 10 ¢ 7

10 4 7 8 9 2 — 6 61lo] 10 4 7 — 913 8
— 13 4 6 — 711 5 5 90 1 —_ 13 4 8
—_ 9 610 — 2 9 2 5 2 3 -— 8 9 R
— 6 ¢ 10 -— 711 5 6 0 o) 8 2 3 8 610
- 913 o 11 9 2 313 9 5 0 | - 7 41
— 16 4 7110 4 7 — 613 8 — 711 &
— 613 81311 4 — 5 2 3{ 8 2 38 6 0 0
- 8 2 38 — 3 611 6 610 -_— 6 610
— 86 610 — 711 51 86 2 38 8 2 3 5 2 3
- 6 610/11 9 2| 7 4 7| 65 2 3| 823 6 610
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APPENDIX XIX.

Price spreads from producer to consumer in the marketing of flsh.
(Figures in brackets show percentage of consumer’s price.)

®

14.

15.

. Producer’s price

. Producer’s price at the landing

ghat.

Handling and transport to curing

establishment or asscmbling centre.

at assembling
ocentre.

. Charges at ussembling centre

. Curing charges

. Handling and cartage from assom-

bling centre to railway station.

. Cost F.O.R. railway station at

assembling centre.

Railway freight . . .

. Cost F. O. R. railway station at

destination.

. Handling and transport charges

fror raifway station to commission
agent's place of business.

. Chargos puid for sale at destina-

tivi.

. 'rea ot commission agent’s pre-
8

mieea.

. Cost at retaii merchant’s shop .

Retailer’s margin . . .

Consumer’s price . .

-

1 maund of
saltol cat- Pg:::ih,
fish at ; :
Producer
1 maund Tanur : 1 maund .
of oil Producer-— | }ﬂ{h?_u' of cured lg rech ﬁ:ih_'_
Sardine | Assembling |, PHS | fish: Fish | T5 MAECe
at Canna- | market— |2%®TON0E) - oyring rocucer a
N ) market— Pattan Hotiana—
nore : wholesaler—- Comnis- yard— ‘Adatua ot
Producer—| commission sion agent, N. Canara- Lah yaR tail
Petty agent ab |y cllgt;ba-; Sewri— "“’lr :—u
dealer— | Orthanad— Fish Hubli— 'g"" i
Consumer.| Consumer }h Consuner. onsumer.
. merchant
imthe | Delhi—
avi{la.lgl:an.g Consumer.
Rs. A. .| Rs. A, ». Rs. A. p. | Rs. a. p. Re. A, P,
1 7 0/ 312 0x | 9 7 o5 0 Of 6010 0
(74°2) (43+7) (30-2) (46°1) (47°6)
010 0 4 6 06 0{0 3 0 |
(32) (3-3) (1-2) (7
1 8 0 4 0 6 913 0|5 3 0
(77°4) (47°0) (31-4) (47°8)
Transported by
0 0 86 01 0 camel and
(0-3) (0-6) lorry to
Lahore at a
07 6 09 6 L cost of Rs. 15
(6°5) 8 6 0§ (5°5) (11'8)  and
(26°8) Rs. 6 (47)
. 0 7 6 1 8 0% paid as ter-
(5°5) (13-8) minal tax at
Lahore.
5 0 0 21 3 3(7 65 6
(58°3) (67°8) (67°7)
011 0 615 0|1 7 0O
(80) (22:2) (13:3) |}
511 0 28 2 31812 6 81 10 0
(66-3) (90-0) (81-0) (64-0)
. 0o 2 9 04 0/0 3 0
(2:0) (0-8) (1-8)
.o 1 50 0 2 00 2 0 4 4 0
(15°3) (0°4) (1-3) (3:3)
. 729 28 8 3/]9 1 6 856 14 0
(836) (91-2) (84-0) (673)
. 77 3 28 8 3/910 6 92 9 0
(86-9) (91-2) (89-0) (72:6)
07 0120 212 01 3 0 3416 0
(22°8) (13°1) (8°8) (11:0) (27-4)
115 0| 8 9 3 31 4 31013 6 127 8 0
(100) (100) (100) (100) (100)

* (nst of 1 3/6 maunds of fresh fish to allow for dryage and wastage.

+ Cost of 25 seers of fish.

1 Cost of 1§ maunds of fresh fish.

§ Includes Rs. 1-12-0 railway freight from Khepupara to Sealdah, cost of ice. wholesaler’s margin,
commission Agent’s margin, transport from Sealdah to wholesaler, thence to commission agent’s
premises, re-packing, ioing and transport to Howrah,

Terminal tax.

I
T

Sent by oountry oraft to Haji Bunder ; includes Bombay Port Trust dues @ Ra. 1-13-0 per ton.
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APPENDIX XX.

INDIAN FISHERIES ACT.
(Aot No. 1V of 1897.)
An Act to provide for certain matters relating to Fisheries in British India,

WHEREAS it is expedient to provide for certain matters relating to fisheries in British India ; it is
hereby enacted as follows :—

1. (1) This Act may be called the Indian Fisherics Act, 1897 ;

(2) It extends to the whole of British India, except Burma ; and

(3) it shall come into force at once.

2. Subject to the provisions of scctions 8 and 10 of the G.neral Clauses Act, 1887, this Act
shall bo read as supplemental to any other enactment for the time being in force relating to fisheries
in any part of British India except Burma.

3. In this Act, unless there is anything repugnant in the subject or context,—

(1) fish includes shell-fish ;

(2) “fixed engine”® mcans any net, cage, trap or other contrivance for taking fish, fixed in the
soil or made stationary in any other way ; and

(3) *“ Private water” mecans water which is the exclusive property of any person, or in which
the person has for the time being an exclusive right of fishery whoether as owner, lessoe or in any
other capacity.

Bxplanation :—Water shall not cease to be “private water” within the mecaning of this
definition by reason only that other persons may have by custom a right of fishery therein.

4. (1) If any person uses any dynamito or other explosive substance in any water with intent
therchy to catch or destroy any of the fish that may be therein, he shall be punishable with imprison-
ment for a term which may extend to two months, or with fino which may extend to two hundred
rupees.

(2) In sub-section (1) the word “water” includes the sea within a distance of one marine
league of the sca-coast ; and an offence committed under that sub-section in such sea may be tried,
punished and in all respects dealt with as if it had been committed on the land abutting on such coast.

5. (1) If any prrson puts any poison, lime or noxious material into any water with intent
thereby to cateh or destroy any fish, he shall be punishable with imprisonment for a term which
may extend to two months, or with fine which may extend to two hundred rupocs.

(2) The Local Government may, by notification in the official Gazctte, suspand the operation
of this section in any specified area, and may in like manner modify or cancel any such notification.

6. (1) The Local Government may make rules for the purposes hercinafter in this section
mentioned, and may by a notification in the official Gazctte apply all or any of such waters, not
being private waters, as the Local Government may specify in the said notification.

(2) The Loca! Government may also by a like notification, apply such rules of any of them
to any private water with the consent in writing of the owner thercof and of all persons having for
the time being any exciusive right of fishery therein,

(3) Such rules may prohihit or regulato all or any of the following matters, that is to say,—

(a) the ercction and usc of fixed engines ;
(b) the construction of wircs ; and
(c) the dimension and kind of the nets to be used and the mod:s of using them,

(4) Such rules may also prohibit all fishing in any spocified water for a period not exceeding
$wo ycars.

(6) In making any rule under this section the Local Government may—

(@) direct that a breach of it shall be punishable with fine which may extend to one hundred
rupees ; and, when the breach is a continuing breach, with a further fine which may extend to ten

rupees for every day after the date of the first conviction during which the breach is proved to
have been persisted in ; and

(b) provide for—

(¢) the seizure, forfeiture and removal of fixed engines erected, or used, or nets used, in con-
travention of the rule, and

(#s) the forfeiture of any fish taken by means of any such fixed engine or net.

(6) The power to make rules under this section is subject to the condition that they shall be
made after proevious publication.
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7. (1) Any Police-officer, or other person sp ci-lly empowered by the Local Government in
this belalf, ¢ither by name or as holding ar.v office, for the time being, may, without an order
from a Magistrate and without warrant, arrest any person committing in his view any offence
punishable under scction 4 or 5 or under any rule under section 6—

() if the name and address of the person are unknown to him, and (b) if the purson declines
to give his name and address, or if there is reason to doubt the accuracy of the name and address
if given,

(2) A person arrestzd under this section may be detained until his name and address have
boen correctly ascertained.

Provided that no person so arrcsted, shall he detained longer than may be necessary for
bringing him before a Magistrate, except unler tho order of a Magistrato for his detention.

GLOSSARY.

A

Adatya.-—Commission agent,

Anadromous.—Ascending rivers from the g-a, at certain scasons for breedine purposes,
B

Bacteria.-——One-cclled micro organisms which cause among other things d:composition of dead
animal mattrr.

Bahardar.—Leader of a party.

Bahangi~~A pols, the ends of which are connected by rope to a flat contrivance for carrying
loads, the pole bring balanecd on the should:r.

Rlarching.-- Sealding.
Drine.—A strong saline solution g n-rally of common salt.

c
Chapatti.—Unlavenad bread made in thin flat cakes.
Chadu.—~ Same a8 Takli.
Coble.~A flat-bottomad fishing bont!

Crystaloid. —A  substanze which, in solution, diffuses readily through animal membranes and
is capable of being crystallised. :

D
Dhobt.—Washcerman,

E

Euzymes.—Complex organic substances that accelerate specific transformations of matorial
ferments.

F

Filleting.-~Removal of hones and sometimes skins also.  Tha round fish when made into fillets
arc oviscerated, boheaded and spit down both sidos of th: backbone, cach fish thus yielding two
fillets.

G
Gamla.—Largo carthen vessel.
Ghat.—A tlatform jutting into th water.

(Hlazing.-~To ovor-lay with a thin surface coating of ice, in the case of frozen fish, to prevent
desicention.  This is usually done by dipping frozen fish in ice-cold water and removing when t.e
moisturo adhering to tho fish freezcs,

H
Hat.— A periodical market.
Hisabana.—A marketjcharge levied for the services of an accountant.

J
Jhils.—Shallow inland lakes.

Kols.—Shallow tanks,
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Mahajan —A money-lender.

Mondy.—A wholusals market.

Munim.—Clerk, Accountant.

Munj.—A kind of dried grass out of which ropes are made.

P
Peshkash.—A sum paid by an Indian chief for enjoying certain crown rights.
Pilchi.—A kind of elastic twig out of which baskots are made.
Puja.—Hindu worship.

R

Rabbetted.—A grove cut out of the edge or face of a piece of wood to receive another pisce
similarly treated. The two pieces are united ot the edges.

Rigor.—Rigor mortis, the rigidity of muscles that ocours at death,

8
Sahkukar.—A money-lender.

Self-brine.—The saline solution impregnated with tissue fluids which exudes from s spack of
dry-saltcd fish, Moisture is withdrawn from tho oells by osmosis and the salt dissolves in the
expressed fluids,

Shandy.—Same as hat.
Shola.—A kind of reed whose interlor is filled with pith,

T

Takli—A spindle with a heavy welght attached to the bottom used for twisting fibrous
materials or yarn into strings.

Taint.—S8poilage.
Thatties.—A mat made generally of thin wafers of split bamboo.

\'
Viss—A unit of weight in retail tradc in Madras equivalent to 3 Ib.
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List of publications issued by the Agricultural Marketing Adviser te the
) Government of India—contd.

MARRET-
ING 8yYMBOL No, NAME OF PUBLICATION, PRIOB.

BER(ES No.

39. AMA. 23 . . Report on the Marketing of Sugar in India and Burme . . Re. 1-4-0 or 2s,
40, AMA. 39 . . Report on the Marketing of Skins in India and Burma . « Rs, 1-4-0 or 28,

41, AMA, 222 -+ Becond edition of the Repurt on the Marketing of Milk in India
and Burmna . ¢ . . . . . . . Ra,1-4-0 or 2¢,

42, AMA. 86 . « Report on Co-operative Agricultural Marketing in India . Ra. 1-4-0 or 22
43, AMA. 42 . . Report on the Marketing of Citrus Fruits in Indla . . « Rs, 1-4-0 or ¢,
44, AMA. 33 « Report on the Marketing of Lac in Indla . . . . « Rs, 1-4-00r 22,

45, AMA. 40 . . Report on Fairs, Markets and Produce Exchanges in Infla . Rs. 1-4-0 or 28,

46. AMA. 82 . « Report on the Marketing of Coconuts and Coconut Products in
India N . f . . . . . + _Rs. 1-4-0 or 2.

47, AMA.45 . . Report on the Marketing of Cashew Nuts !n India . . « Rs. 1.4 or 20,
48, AMA.43 . Report on the Marketing f Gram In India . . . R4. 1-4-0 or 2s.
49, AMA, . . Report on tho Marketing of Bananas in India . . . Rs. 1-4-0 or 24,
50. AMA, . . Report on the Marketing of Sheep and Goats in India , . Rs, 1-4-0 or 2s.
51, AMA.44 . . Report on the Marketing of Barley In Indja . . . . Rs. 1-4-0 or 2a,
52, AMNA.46 . . Report on the Marketing of Fish {n India . . . . Rs. 1-4-0 or 27,

AMA, . . Report on the Marketing of Cattle In India . . . . .
AMA. . . Report on the Marketing of Rapaseed and Mustard in India
(Underx printy , . . . . ' . . . e

N.b.—Prices are Inclusive of packinz and postage (In India). Indentors requiring the above are roquested uot,
only the symbol and not the title of the publication, ? 9 m quote
Publications moted above can be had from (1) Manager of Publications, Civil Lines, Delht, (b) Book Dapot, 8, Haetinze
dtreet, Calcutta (for local cash sale only) and (c) any of the authorised azents for the sale of Government of Iudia
publicatious.
In Burops and America.—Public Department (Publentions Branch), Office of the High Commlssi
India Houge, Aldwych, London, W. €, 2, ; L oner for Indim,
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