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TS W, ad R4,
RASHTRAPATI BHAVAN,
New DEeLHI4.

November 9 ’ 1972.

I am glad to know that the
Silver Jubilee of the Central Marine
Fisheries Research Institute, Cochin,
will be held in December, 1972, I

send my best wishes for the occasion.
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MINISTER OF AGRICULTURE
GOVERNMENT OF INDIA,
NEW DELHI.

Oetober, 1972,
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HESSAGE

I am happy to learn that the Central Marine Fisheries
Research Institute is organizing a Symposium on 'The
Pelagio Fisheries Resources of the Seas around' Indiat
as part of the Silver Jubilee Celebrations of the
Institute,

Increasing attention is being bestowed on
vitalizing the fisheries Sector for augmenting production
of marine fish and fishery products as it would make a
significant socio-economic impact especially on the
veaker sections of the society, In this endeavour the
Central Marine Fisheries Research Institute has been
playing an important role. The contributions made by the
Institute in different disciplines of marine fishery
sciences have greatly helped in the development of
marine fishery in this country, I sincerely hope that
the results of researches carried out by the Institute
would eneble India to occupy a higher position amongst
the fishing nations of the world.

I congratulate the Institute for the valuable

work done and send my best wishes for the success of the

Symposium, %
Mﬂ
A,

(Fo A, Anmed)”
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HRA
RAJYA MANTRI. KRISHI MANTRALAYA,
INDIA

New D.lhi-l,the 6th lomhr. 1”20

MESSAGE

I am glad to learmn that the Central Marine Fisheries
Institute, Cochin, is oompleting 25 years of useful work. During
the last 25 years, there have teen several significant changes
in the pattem of the marine fishing industry in the commtiy.
There has been a substantial inorease in fish production, Marine
products have emerged as an important sauroe of foreign exohange
eamings, with considerable potential for further development.
Marine products already rank eleventh Ly value in the list of
the country's exports. DMNechanized fishing has been established
on a basis of self reliance. Surveys have extended ths scope
of fishing operations, and the infra-structure for a more-wide
renging effort is being slowly but steadily tuilt np.

Many problexs still remain and we expesct more problems
in the future. Bstimation of fishexy resources, especially the
resources of the leas exploited and less explored areasa, the
impact of fishing intensity on the abundance of stocks and the
evolution of gsuitable techniques for culture of valuable marine
products will require increasing attention. The Central Marine
Fisheries Fesearch Institute, whioh is now celebrating its
silver jubilee, shculd take up the challenge and provide the
necessary guidelines to the fishing industxy.

I wish the Institute all sucocess.

S n ks P Shandy

( Annasaheb P. Shimie )
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INDIAN COUNCIL OF AGRICULTURAL RBSEARCH
KNISHI BHAVAN, DR, RA[ENDRA PRASAD ROAD, NEW DELHEI

Director General, ICAR, & fRAT® 1780 X l
Secretary to the Government of indis,

MESSJCE

1 an glad t know that s Broohure out® lning the
soientific achievements of the Central Marine Figheries
Research Ingtitute is being brought out to mark the cocesion
of the Sflver Julles of the hstitute,

The potmtisl value of marine resuroes and the neod
for providing an sdequate ymndation of moim tifis knovledge
¥ oxploit these to- got the maxiam suslained yield huve been
adequately resogniged only in the last fev years India with
s extensive coastline and a shelf area of atout 0,4 nillion
syare kilometres cooupies the sevenik position among the
fishing nations of the wiid. Recognising the Bporiant
role of marine fisheries in the national oconony as wll as
in combating pw tein malautrition, inereasing atteation is
belng bestowed in developing marine fisheries. In this inportant
task, the Omtral Marine Fisheries Research Institute has been
playiig o oatalytio role. For promoting a rational exploitation
of our marine 1iving resources, the Mstitute has ben esthaaiing
the resurces toth qualitatively and qamtitatively, locating new
and hitherto under or wmexploited fishing grounds, generating
nev remurges through marioul ture and recomaending measures for
proper manag ment of the differet remurces, The resul ts of
researches oarrisd out bty the Institute during the last %5 years
have made a substantial impact onthe development of marine fisheries
of this comtry.

I weloome this opportunity to extend personally and
on behalf of the hdian Oounocil of igricul tural Research our
ongratilations to the staff of the Institute for the valuatle
contributions made and smnd our best vishes for the continued
susoess of the soiemtific pmjects in the years to come,

n‘g'w

( M.S,S5usnm ina than )



ORGANISATION OF THE INSTITUTE

ESTABLISHMENT AND GROWTH

Before 1947, fisheries research and development in India were the main
responsibilities of the then provinces and states. Except for the “Indian Fishe-
ries Act” promulgated in 1897, the Government of India had no direct interest
in fisheries. = However, studies on fishes and other aquatic fauna were being
carried out by the Marine Survey of India, and the Zoological Survey of India,
in addition to the Fisheries Departments and Universities of some of the mari-
time provinces.

The proposal for the establishment of a Central Fisheries Research Institute
in India was first made in 1943 by the late Dr. Baini Prashad, who was, at that
time, the Director of the Zoological Survey of India. In his Memorandum on
the “Post-war Development of Indian Fisheries” he recommended that a “Central
Fishery Research Institute be established by the Government of India on lines
similar to those of the Agricultural Research Institute, New Delhi, the Veterinary
Research Institute at Mukteswar and Izatnagar and the Forest Research Institute
at Dehra Dun”. This recommendation was endorsed by the Fish Sub-Committee
of the Policy Committee on Agriculture and Fisheries and thus, in their Report
of 1945, the need for the establishment of Central Marine Fisheries Research
Institute was proposed. The Government of India again sought the advice of
the late Lt. Col. Dr. R. B. Seymour Sewell, who had previously been the Director
of the Zoological Survey of India, regarding the proposal of the establishment
of the Institute. In 1946, Dr. Sewell submitted his “Memorandum on the pro-
posed Fishery Research Institute”. Based on his report, the Central Marine
Fisheries Research Station (as it was known then) came into existence on 3rd
February 1947.

The Institute started functioning at Madras in temporary accommodation
provided by the university of Madras. Subsequently, in September 1949, it was
shifted to Mandapam Camp and recently (in July 1971) the Headquarter of the
Institute began functioning at Cochin,



MAIN OBJECTIVES
The main objectives of the Institute are :

(i) to estimate the catches of the marine fishes and other animals from
the seas around India throughout the year by different types of vessels
and gears,

(ii) to conduct researches on marine fisheries resources in order to step
up their production to the maximum possible extent,

(iii) to locate new fishing grounds; to conduct environmental studies in
relation to fisheries; and to generate additional resources by maricul-
ture, and

(iv) to recommend measures for the rational exploitation of the various
resources.

JAMNAGAR _ CENTRAL MARINE FISHERIES RESEARCH INSTITUTE
Headquarter and Subordinate establishments 2 3uneOr
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CMFRI Headquarter and Subordinate Establishments.



PRESENT SET-UP OF THE INSTITUTE
ORGANISATIONAL

The Institute has three Divisions, namely, Fishery Survey and Statistics,
Fishery Biology, and Marine Biology and Oceanography. Besides the Head-
quarter at Cochin, the Institute has one Regional Centre, a number of Sub-sta-
tions, Units and Survey Centres, which tackle problems of regional or local im-
portance. The function of a Centre is to collect data on the marine fish
landings on a zonal basis and keep a watch on local fishery trends. The Units
are larger establishments and tackle research problems on a zonal basis, in addi-
tion to estimating the catches of the zones in which they are located. The
Sub-stations are still larger establishments of the Institute and are mainly de-
voted to researches on fisheries problems of regional interest. The Sub-stations
have the staff belonging to the three Divisions of the Institute. The Regional
Centre at Mandapam Camp is largely concerned with the research activities of
the Institute in the Palk Bay and Gulf of Mannar. After the Headquarter at
Cochin, it is the biggest establishment of the Institute.

CENTRAL MARINE FISHERIES RESEARCH INSTITUTE, COCHIN

Established as a Unit in 1951, became a Sub-station in 1957 and the Head-
quarter of the Institute in 1971.

Purpose and function :

a. Direction, guidance and co-ordination of different scientific work of the
Institute carried out by the various establishments of the Institute.

Researches on fisheries resources and on the environmental parameters.

Collaboration with different national and international agencies and
liaison with the fishing industry.

d. Administrative and budgetary control.

The Fishery Survey and Statistics Division at the Headquarter plans, exe-
cutes and processes the data on fish landings and fishing effort, and estimates
the state-wise, region-wise and species-wise production of marine fish. The Divi-
sion also attends to the work of stock assessment and estimation of. potential
yields of fish populations.

The Fishery Biology Division handles and co-ordinates the work on fishery
biology, which includes food and feeding habits, maturity, spawning and life
history studies, age and growth, size and age composition of catches, mortality
and migration. A careful watch is maintained by the Division on the changes
in marine fish stocks. Cochin being one of the important centres for prawn
fisheries in the country, a substantial part of the effort is devoted to investigations
on the valuable prawn resources. Studies on the culture of prawns have also



been recently started here. The study of the lobster grounds, including those
of the deep-sea lobester, Puerulus sewelli, and the assessment of fishery potential

of the crabs, Portunus pelagicus and Scylla serrata, are also being undertaken
here.

The Headquarter also handles work on the two most important pelagic
fisheries, namely, the oil sardine and mackerel. Particular attention is paid to
tagging of these two fishes and their shoaling in the grounds beyond the present
fishing limit. An evaluation of the offshore demersal fisheries resources off the
south-west coast is being undertaken at present, in collaboration with the other

fishery institutions, namely, the Indo-Norwegian Project and the Offshore Fishing
Station.

The Division also handles the problems related to mariculture.

The Headquarter is also the main centre for marine biological and oceano-
graphic researches. It plans and co-ordinates the investigations carried out in
these fields at the other establishments. Specific projects include studies on
food chains, energy flow in selected ecosystems, determination of standing crops
of phytoplankton and biomass of zooplankton with reference to individual groups
which are of particular interest to fisheries; the deep scattering layer and its bio-
logical constituents with reference to their importance as forage for other fishes;
seasonal distribution and abundance of fish eggs and larvae, with a view to de-
termining the spawning seasons and spawning grounds of commercially important
fishes; and marine environmental damage due to pollution, engineering works
and other man-made changes. Special emphasis is given to problems of re-

gional importance such as the formation of mud banks along the Kerala coast
and their influence on fishery.

The Headquarter has vehicles and sea going facilities, and will soon have
a large research vessel.

CMFRI REGIONAL CENTRE, MANDAPAM CaAMP
Established as Headquarter in 1949, became Regional Centre in 1971.
Purpose and function :
a. Investigations of seaweed resources and corals,
b. Investigations of fisheries resources of the Gulf of Mannar and Palk
Bay.
¢. Studies on mariculture.
d. Co-ordination of the work on elasmobranchs and silver bellies.

The area around Mandapam Camp is very rich in seaweed resources, and
the Regional Centre is the main station for the Institute’s work on seaweeds.



CMFRI Regional Centre, Mandapam Camp.

A joint programme on the seaweed resources and seaweed culture has been de-
veloped by Central Marine Fisheries Research Institute, Tamil Nadu Gov-
ernment and the Seaweed Research Division of the Central Salt and Marine
Chemical Research Institute.

The developing prawn fishery at Mandapam is of much importance to that
area. At the Regional Centre, some pioneering studies on mariculture have
been undertaken.

Several islands near Mandapam have rich coral growth. The coral stones
at present are being used for the cement and carbide industry. In recent years
there has been an indiscriminate removal of the coral stones from Mandapam
area and much work is needed to develop an understanding of the biology of
reef-building corals and to suggest ways for their conservation.

The Regional Centre provides both
laboratory and housing facilities to guest
scientists from India and abroad, and is the
most popular resort for visiting college
parties from all over India from October
to February. The Institute’s museum, li-
brary and aquarium attract hundreds of
visitors every day.

The Regional Centre has a guest
house, motor vehicles and boats.

CMFRI Guest House.



CMFRI SUB-STATION, MANGALORE

Established as a Unit in 1957, became a Sub-station in 1969.

Purpose and function :
a. Similar to those of the Calicut Sub-station, with special reference to the
South Kanara coast.

b. Investigations of demersal fishery resources off the South Kanara
District.

Mangalore is also located in the most productive fishery zone of the
country and emphasis is given to investigations on the oil sardine, mackerel and
prawn resources. Hydrographical studies include the qualitative and quantita-
tive abundance of plankton and their influence on the inshore fisheries. The
Sub-station has a jeep and a boat.

CMFRI SUB-STATION, KARWAR
Established as a Unit in 1948, became a Sub-station in 1965.

Purpose and function :

a. The same as in the two Sub-stations noted above, but with spe-
cial reference to the North Kanara and Goa coasts.

b.  Co-ordination of the Institute’s programme on lesser sardines.

Karwar is one of the most impor-
tant centres for the mackerel fishery
and the Sub-station has been conduct-
ing researches on mackerel right from
its inception.  Other projects pursued
here are on ground fish resources,
prawns and lesser sardines. Hydrogra-
phical studies are also being under-
taken in relation to fisheries.  The
Sub-station is housed in its own build-
ing, and has transport facilities and a

CMFRI Sub-station, Karwar. boat.

CMFRI SUB-STATION, BOMBAY

Established in 1947.

Purpose and function :
a. Studies on the Bombay duck resources.
b. Investigations of the demersal fisheries and prawn resources off the
north-west coast of India.



e. Development of cultured pearls.

f. Saltwater culture of fish and prawns.

Underwater exploration by SCUBA diving is the major field of specialisation
of this Sub-station. The group is the only one of its kind in the country doing
scientific underwater exploration.

Tuticorin is the most important centre for the chank and pearl oyster fishe-
ries in the country and the Sub-station deals mainly with surveys of chank and
pearl oyster beds by SCUBA diving. The charting of the beds is undertaken along
with ecological studies of these beds.

Work on the culture of pearl oysters and the development of cultured pearl
has been initiated recently.

The Sub-station is provided with a jeep and a boat and has saltwater fish
farms.

CMFRI SUB-STATION, MADRAS

Established in 1947; functioned as Headquarter until 1949, was a Centre
until 1953, a Unit upto 1965 when it became a Sub-station.

Purpose and function :
a. Investigations of the ‘resources of ribbon-fishes, sciaenids, Lacta-
rius, Saurida and prawns.
b. Assessment of offshore fisheries resources.

c. Study of environmental factors of the Bay of Bengal in relation to
fisheries.

d. Co-ordination of the Institute’s programmes on sciaenids.

Studies on the two most important fisheries in the area, namely, ribbon-
fishes and anchovies, are being carried out here.  Prawn fishery of this arca
is increasing in importance and a team is studying the potential of prawn resour-
ces of Madras area. Seasonal fluctuations in plankton biomass, physical and
chemical conditions of the sea and their influence on the fisheries of the area
are also being investigated. The Sub-station is provided with a jeep and will
soon have its own research vessel. .

CMFRI SUB-STATION, WALTAIR
Established as a Unit in 1956, became a Sub-station in 1968.

Purpose and function :

a. Evaluation of the offshore demersal fisheries resources off the north-
east coast of India.
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b. Investigations on anchovy, lesser sardine, silver belly, sciaenid, caran-
gid and prawn resources.

c¢. Co-ordination of the Institute’s programmes on cat-fishes, perches,
carangids and lizard fishes.

The Sub-station deals mainly with the offshore demersal resources com-
prising cat-fishes, perches, sciaenids, silver-bellies, silver-biddies and carangids.
The anchovies which form a very important fishery of the area are being inten-
sively studied. Environmental factors influencing the abundance of demersal
fishes form a subject of detailed investigation. The Sub-station has a jeep and
will soon be provided with a small research vessel.

CMFRI UNIT, VERAVAL

Established in 1963.
Purpose and function :
a. Investigations of the resources of Bombay duck, sciaenids, pomfrets and
prawns.
b. Evaluation of offshore demersal fisheries resources.

Gujarat ranks first among the states in the catches of pomfrets and Bombay
duck. Major research effort of the Unit is therefore devoted to the study of
these resources. The Unit also investigates the sciaenid and prawn re-
sources of the Gujarat coast.

CMFRI Unrt, KAKINADA

Established in 1965.

Purpose and function :

a. Investigations on the ribbon-fish, prawn and crab resources.

b. Assessment of offshore demersal fisheries resources.

The Sub-station at Waltair and the Unit at Kakinada are carrying out com-
bined work in assessing the inshore and offshore resources of the northern Bay of
Bengal. The Kakinada Bay has very good clam beds and researches on the
development of this resource are being undertaken at this Unit. In recent
years Kakinada has become a place of considerable fishery importance.

CMFRI UNIT, PORT BLAIR, ANDAMANS

Established in 1965.

Purpose and function :

a. Study of fishery resources such as mackerel, perches, lesser sar-
dines and anchovies.

b. Hydrography of the Andaman Sea.

The Unit is one of the centres of the Institute’s integrated scheme on macke-
rel. Port Blair area is of particular importance because of the occurrence in
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these waters of a second species of mackerel, namely, Rastrelliger brachysoma,
whose fishery and biology, along with that of R. kanagurta, are being studied.
Being in a coral reef area, the station is of great value to marine biologists and
oceanographers. The reefs around Port Blair are of fringing type.

CMFRI Uni1t, MinicoY, LACCADIVES

Established in 1965.
Purpose and function :

a. Study of the tuna resources of the open ocean.

b. Investigation of the distribution, abundance and biology of live-bait
fishes.

¢. Productivity of the atolls.
d. Hydrography of the Laccadive Sea.

The Unit is situated on an atoll of the Laccadive Archipelago which is well
known for its coral reef, lagoon and tunas. The Unit has a picturesque setting
and is of considerable interest to oceanographers.

RESEArRcH CENTRES

The Institute has also small research centres at Goa, Colachel, Cuddalore,
Machilipatnam and Porto Novo, which tackle problems of local fishery impor-
tance. The Centres at the first 4 places are working on the prospects of prawn

and lobster fishing and the last one on elasmobranchs.

SURVEY CENTRES

Purpose and function :
a. To estimate group-wise and species-wise marine fish landings on a
regional (and all-India) basis.
To estimate the fishing effort for each month.

To collect data on the size composition of economically important
fishes such as oil sardine, mackerel and prawns.

The coastline of the country is divided into 57 zones and each zone includes
11-30 landing centres. The size of a zone is determined by the intensity of
fishing and fishing practices. One person is attached to each zone to collect the
desired data. The survey staff is posted at 40 different survey centres.

To estimate the catch the Institute has developed and perfected a stratified
multi-stage sampling design, which is the only one of its kind in the world.



ADMINISTRATIVE AND FINANCIAL

ADMINISTRATIVE SET Up

The administration of the Institute is divided into two wings—one deals
with the administrative matters like recruitment, service records, policy, staff
welfare, lands and buildings, expenditure, library, stores etc., and the other deals
with the accounts, audit and budget. Among the various subordinate establish-
ments, ministerial assistance is available at the Regional Centre and at all Sub-
stations. The Units, Research and Survey Centres are controlled by the nearest
Sub-stations.  The financial control of each of these small establishments is
also taken up by the nearest Sub-station.

BUDGET

A statement showing the budget allocation for the Institute since its in-
ception, together with the staff strength at five year intervals, is given below :

Budget allocation (in lakhs)

1947-51 1951-56 1956-61 1961-66 1966-69  1969-74%

(a) Non-Plan 13.16 17.57 27.41 59.38 58.41 134.40
(b) Plan Nil 5.47 34.63 18.36 16.47 89.65

Total 13.16 23.04 62.04 77.74 74.88 224.05

* Figures furnished for 1973-74 are only estimates.

Staff Position

1947-48 (inception) 49
1951-52 90
1956-57 300
1961-62 405
1966-67 484
1971-72 570*

*Actual number as on 31-10-1972.



CMFRI—Reference Collection, CMFRI Museum at Regional Centre.

MUSEUM

The Institute’s museum has a reference collection which includes all new
species described by the workers of the Institute. It also has a very large col-
lection of marine fauna and flora. Models of various types of boats and nets
have also been exhibited in the museum. The museum also highlights some of
the achievements of the Institute.

LIBRARY

The Institute’s library is the finest in the country for marine sciences and
one of the best in Asia. It includes a wide collection of books, journals, re-
prints, cruise/expedition reports, microfilms and microcards. The total num-
ber of journals currently received through subscription and exchange are about
200.  While the bulk of the journals are received at the main library, many of
the Sub-stations are also on the free mailing list of a number of foreign journals
or receive them on an exchange basis; some of the very important periodicals
are subscribed by the Institute. The library also has a documentation service
and keeps releasing bibliographies from time to time.



15

WORK OF THE INSTITUTE

The research programmes of the Institute include both short-term investi-
gations for solving specific problems and long-term researches for giving a pro-
per appraisal of the living marine resources and their judicious exploitation. A
certain amount of fundamental research is also necessary for such an applied
science as fisheries. The Institute has a project-oriented approach to the pro-
blems of marine fisheries of the country.

A. FISHERY RESOURCES SURVEY

The marine fish in our country are landed throughout day and night at
about 1300 landing centres spread all along the coastline. Under these condi-
tions, the collection of basic data by complete enumeration is not possible and
the adoption of a suitable sampling technique becomes the best alternative. The
sampling design thus formulated takes into consideration the collection of biolo-
gical data also to help understand the relative abundance of various exploitable
stocks of fishes which form a prerequisite for estimating the optimum sustainable:
yield to be derived from these stocks.

Prior to 1947, no attempt was made to collect fishery data on a scientific
basis for the estimation of marine fish production for the country as a whole,
The first attempt to build up a planned survey of fish catch on an all-India basis
was made by this Institute in 1948-49. 1In the pilot survey conducted at that
time, village-wise data were collected all along the coast and the information
obtained included the area actually exploited, the number of persons engaged
in fishing, the various types of fishing boats and nets in operation, fishing sea-
sons, types of fish caught and the number of fish landing centres. This helped
to bring forth a more realistic picture of the fishing activities so necessary for
planning a sampling design for the estimation of country’s fish production.

On the basis of this survey, fisheries data were collected regularly from
1950 by dividing the entire coastline of India into homogeneous survey zones,
which now number 57. The present sampling design involving space-time stra-
tification was first put into operation in the Kerala State in 1959 and was later
extended to other areas. To assess the changing pattern of the fishing indus-
try to suit the sampling design a census of fishing villages was carried out dur-
ing 1957-58 and 1961-62. In 1972-73 another census is being undertaken.
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The Institute is providing species/group-wise estimates of marine fish pro-
duction with seasonal and regional break-ups. Estimates of fishing effort in
relation to different types of fishing units and in terms of man-hours are being
made. These have helped in the calculation of our gross national income from
fisheries which in 1971 was of the order of Rs. 120 crores. India is the only
country bordering the Indian Ocean that provides diversified types of data on
marine fisheries and these are published regularly by the Food and Agricultural
Organisation of the United Nations based on the data supplied by the Institute.
The fish production in 1970 (both inland and marine) being 1.75 million tonnes,
India ranks 7th among the fish-producing countries of the world. In 1970, for
the first time the total marine fish production crossed one million tonnes. Dur-
ing 1971, the total marine fish production continued to increase, reaching 1.15
million tonnes.

Some important facts of the design followed in different maritime states of
India, together with the percentage contribution of each state to the total all
India marine fish production, based on the Institute’s surveys, are given below:

‘3 - 9 s =] 0g e 3
s £29F 52§ SEE  sf e *:“‘:'ng__‘f%
_z_: Name of the State é%"éé 2E% Z°_§§ Z 8 zz §5§§‘§
& & 28 & Z. -9 § w2 -
1. West Bengal &
Orissa 680 182 45 4 3 2.36
2. Andhra 970 321 253 9 9 7.22
3. Tamil Nadu (incl.
Pondicherry) 960 363 361 18 18 14.78
4. Kerala 560 279 213 9 9 38.58
S. Mysore 270 131 98 6 6 9.00
6. Goa 110 — — — —_— 1.82
7. Maharashtra 600 265 179 8 8 18.73
8. Gujarat 1,500 256 107 5 5 7.36
9. Andamans — — — —_— —_— 0.05
10. Laccadives — — — — — 0.10
Total 5,650 1,797 1,256 59 58 100.00

TREND OF TOTAL CATCH IN INDIA DURING THE PERIOD
1952 TO 1971

In the estimates of the total marine fish catch in India, the landings of the
mechanised boats and of the big trawlers account for about 20%. The night
landings form about 7% of the total marine fish production.
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Surveys have shown that
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crease has occurred and the an-
nual average catch was about 9
lakh tonnes. The increase or decrease in the annual landings during the 20-
year period has been mainly due to the success or failure of oil sardine and mac-
kerel fisheries.  These two, together with the fisheries of Bombay duck and
prawns, contribute about 52% of the total marine fish production in India.

Annual landings of major fisheries

1971 Average » Per-

Name of
| 1967 1968 1969 1970 (tonnes)  centage

fisheries

Oil sardine 256,326 301,641 174,249 226,997 208,982 233,639 23.45
Mackerel 29,445 21,703 91,837 139,206 184,811 93,400 9.38

Bombay
duck 74,942 82,501 76,276 78,443 71,415 76,715 17.70

Prawns 94,422 101,436 106,097 121,691 149,968 114,723 11.52

Total of all 891,888 934,611 913,630 1,085,607 1,154,844 996,116
fishes

The large-scale fluctuations in oil sardine and mackerel fisheries are due to
“fishery-independent factors”. It has also been estimated that no substantial in-
crease in oil sardine landings is possible by a further increase in fishing effort,
as long as the fishery is restricted to the inshore waters. For mackerel a further
increase in effort may fetch only a nominal increase in the catch.
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MAGNITUDE OF MARINE FISH LANDINGS IN DIFFERENT
MARITIME STATES
WEST BENGAL AND ORISSA
70 The annual marine fish
3 catch in the states of West Ben-
gal and Orissa fluctuated bet-
ween 4,221 and 31,403 tonnes
during the 20-year period from
1952 to 1971. For the first 10-
year period (1952-1961) the an-
nual average catch was 8067
. tonnes, whereas for the next 10-
W52 53 54 55 56 57 58 %0 60 61 62 63 66 65 66 67 68 69 70 71 year period (1962_1971) the
Annual total marine fish landings—West Bengal and OrlSSi average was over 18,400 tonnes
showing an increase of about 2.3 times from the average annual catch of the
previous decade. The catch statistics of some of the important fisheries of
the past five years are given below:

~
=3

LANDINGS WN 1000 TO!
3

Name of Average Per-
fish 1967 1968 1969 1970 1971 (tonnes) centage

Prawns 7,801 10,918 5,638 3,061 1,679 5,811 22.09
Lesser
sardines 1,297 3,079 3,905 3,058 1,909 2,649 10.07

Stolephorus,

Thryssa &

Thrissina spp. 905 1,789 1,134 1,316 623 1,153 4.38
Other

clupeids 1,010 2,387 2,737 7,112 6,779 4,005 15.23
Bombay

duck 1,247 2,456 1,348 818 932 1,360 5.17
Sciaenids 496 1,795 1,274 2,617 3,065 1,849 7.03
Ribbon fish 736 1,026 581 1,470 1,449 1,052 4.00

Total of all
fishes 19,318 30,658 22,879 31,403 27,255 26,303

ANDHRA PRADESH

The annual marine fish pro-
duction in Andhra Pradesh fluc-
tuated between 28,846 and
83,289 tonnes during the past
20-year period (1952-1971),
with an annual average of 59,794
tonnes. The average for the first
10-year period (1952-1961) was
45,339 tonnes while for the next
10-year period (1962-1971),

60

-
©

LANDINGS iN 1000 TONNES
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Annual total marine fish landings—Andhra Pradesh
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it was 74,248 tonnes. The estimated landings of important fishes for the past
five years are given below :

Na'f‘.“:h“ 1967 1968 1969 1970 1971 (':‘(;’:;igf ceﬁf;;e
Prawns 8,888 6,126 6,064 6,890 9,036 7,401  9.52
Ribbon fish 7,417 6,366 9,970 6,473 7,255 7,496 9.64

Lesser sardines 9,019 8,907 13,371 19,097 19,949 14,069 18.09

Stolephorus spp.,
Thryssa spp. & 9,931 6,390 8,190 6,345 2,261 6,623 8.52
Thrissina spp.

Other clupeids 2,482 4319 4585 2,685 599 4,013 5.16
Elasmobranchs 4,225 8,598 3,969 4,038 4,530 5,072 6.52
Sciaenids 3,232 2,557 6,874 4,091 5,794 4,510 5.80
Cat-fishes 3,657 4,269 3,088 2,346 2,755 3,223 4.14
Leiognathus 5,575 3,199 2428 2,541 2,068 3,162 4.07
Total of all 76,054 77,429 77,526 74,459 83,280 77,751

fishes

TAMIL NADU (including Pondicherry)

The annual marine fish catch in Tamil Nadu varied between 77,171 and
170,667 tonnes giving an average of 121,899 tonnes for the 20-year period (1952
to 1971). During the first 10-year period (1952-1961) the annual average catch
was 100,949 tonnes while for the next 10-year period (1962-1971) it was 142,849
tonnes. The table below gives the data of important fisheries for the past five

years.

Name of fish 1967 1968 19€9 1970 1971 ;}gﬁfg cm':;‘;e
Prawns 8,018 7,482 6,427 = 5,711 3,987 6,325 3.85

Silver bellies 24,741 25,040 23,439 27,806 19,162 24,038 14.6i
Lesser sardines 13,809 12,662 19,111 18,715 25,370 17,933  10.90
Stolephorus spp.

Thryssa spp. & 14,344 12,036 18,069 15,194 11,166 14,162 8.61
Thrissina spp.

Elasmobranchs 9,395 10,622 13,307 19,410 17,768 14,100 8.57

Carangids 13,568 10,682 10,938 8,510 10,968 10,933 6.65
Ribbon fish 10,055 12,701 7,198 7,155 10,995 9,621 5.85
Sciaenids 8,912 10,545 9,481 10,526 5,898 9,072 5.52
Perches 5,834 7,024 7,824 6,109 6,244 6,607 4.02
Cat fishes 5292 4,623 4,165 7,306 7,522 5,782 3.52

Total of
all fishes 160,514 162,551 162,513 166,140 170,667 164,477
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Annual total marine fish landings —Tamil Nadu. Annual total marine fish landings—Kerala,

KERALA

The annual catch varied from 105,457 to 445,605 tonnes during the 20-year
period (1952-1971) and such fluctuations were not encountered in any other
State. The annual average catch during the past 20-year period (1952-1971)
was 263,592 tonnes. During the first 10-year period (1952-1961) the average
annual catch was 202,953 tonnes while for the next 10-year period (1962-1971)
it was 324,231 tonnes showing an increase of 121,278 tonnes over the average
of the previous decade. The estimated catches of important fishes for the past
five years are given below:

Vlflimeworfﬁshv - }96}7 1968 1969 1970 1971 (’;ggmg Ce,:’géc
Prawns 27,252 25,391 34,368 36,954 32,807 31,354 8.51
Oil sardine 235,410 247,048 139,983 191,683 195,478 201,920 54.79
Mackerel 4,500 3,600 29,981 54,659 95,045 37,557 10.19
Stoiephorus

spp., Thryssa spp. &
Thrissina spp. 14,391 6,945 11,652 12,558 13,174 11,744 3.19

Lesser sardines 9,038 7,723 9,485 6,139 11,284 8,734 2.37
Soles 3,201 9,495 10,039 10,212 8,464 8,282 2.25

Total of
all fishes 364.129 345,301 294,787 392,880 445,605 368,540




MYSORE
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Annual total marine fish landings —Mysore.
annual catch during the 10-year period 1952-1961 was 54,176 tonnes, it was

75,634 tonnes for the period 1962-1971.

important fisheries for the past five years.
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The variation in the annual
catch in Mysore was from 18,113
to 116,936 tonnes, and the ave-
rage annual catch for the 20-year
period (1952-1971) was 64,905
tonnes. The total landings in the
state have been highly fluctuating
throughout the 20 years mainly
because of the success or failure
of the oil sardine and mackerel
fisheries. While the average

The table below gives the data of

Name of fish 1967 1968 1969 1970 171 prerage  Per
Prawns 1,260 5,426 3,800 7,539 4,635 4,568 5.27
Oil sardine 20,481 53,727 33,580 33,834 11,903 30,705 35.40
Mackerel 15,050 5,736 13,253 46,337 64,641 29,003 33.44
Cat fishes 1,669 4,472 3,857 9,220 1,317 4,107 4.73
Total of all

fishes 49,185 87,822 75,793 116,936 103,978 86,743
MAHARASHTRA

LANDINGS IN 1000 TONNES
o3 4
S
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Annyal total marine fish landings —Maharashtra.

The total catch fluctuated
from 116,225 to 247,323 tonnes
during the 20-year period (1952
to 1971) in this State, the ave-
rage annual catch being 161,816
tonnes. During the 10-year pe-
riod (1952-1961) the landings
fluctuated between 116,225 and
247,323 tonnes while it was
between 124,587 and 216,340
tonnes for the period 1962-
1971.
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The landings of important groups of fishes for the past five years are given
in the table below.

Average Per-
Name of fish 1967 1968 1969 1970 1971 (1onnes) centage

Non-penaeid

prawns 28,376 30,311 31,235 28,425 74,637 38,597 23.12
Penaeid prawns 8,136 11,296 14,545 28,920 19,490 16,477 9.87
Bombay duck 28,123 25,704 25,171 33,730 33,994 29,344 17.58
Sciaenids 7,581 7,141 10,735 12,906 12,836 10,240 6.13
Pomfrets 15,023 10,492 12,776 4,210 5,450 9,590 5.74
Other clupeids 8,532 8,028 8,342 6,493 8,827 8,044 4.82

Total of all fishes 133,302 123,916 168,720 192,361 216,340 166,928

GUJARAT
0 The total marine fish produc-
tion in Gujarat varied from
e 50,651 to 130,990 tonnes dur-
¥ oo ing the 20-year period with an
= average of 89,618 tonnes. Dur-
g ing the first decade, (1952-
2 1961) the total landings fluctu-
g ated between 50,651 and
59 130,990 tonnes. In the sub-
20 sequent 10-year period, 1962-
1971, the total catch varied from
R 53 54 55 56 57 S S50 60 61 62 63 G4 65 66 67 68 69 70 71 75,633 tonnes to 102,040
Annual total marine fish landings —Gujarat. tonnes. The table below gives the
estimated findings of important fishés during the period 1967—1971.
Name of fish 1967 1968 1969 1970 1971  Average  Per-
o (tonnes) centage
Prawns 4,069 3,720 3,273 3,599 3,035 3,539 4,2
Bombay duck 44,806 53,676 49,484 43,618 35,706 45,458 54.3
Pomfrets 5,670 5,781 5,468 7,978 7,819 6,543 7.8
Other clupeids 5,284 5,668 5,111 4,751 3,428 4,848 5.8
Cat fishes 1,843 2,255 2,453 4,021 3,736 2,862 34
Sciaenids 1,411 1,496 2,211 3989 3,770 2,575 31
Total of all
fishes 75,633 86,585 82,248 89,027 84,941 83,687
FISHERIES IN UNION TERRITORIES
GOA

The fisheries in Goa in the order of abundance were mackerel, oil sardine,
prawns, other clupeids and silver bellies. The landings fluctuated from 12,460
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tonnes (1967) to 39,980 tonnes (1971) during the seven-year period, 1965 to
1971,

Year Landings Year Landings

- ) !i()nncs) ~ (tonnes)
1965 17,186 1969 27,559
1966 24,600 1970 20,736
1967 12,460 1971 39,980
1968 18,888 Average 23,058
LACCADIVES

The average annual catch in the Laccadives during the 11-year period, 1960
to 1970, for which data are available works out to about 700 tonnes, the landings
fluctuated between 79 tonnes in 1964 and 1,165 tonnes in 1970. The oceanic
skipjack constituted the major part of the catch.

Year Landing Year Landing
(tonnes) (tonnes)
1960 509 : 1966 660
1961 872 1967 883
1962 178 1968 1,120
1963 589 1969 1,193
1964 79 1970 1,165
1965 471 1971 1,190
Average 742
ANDAMANS

Perches, carangids, anchovies and silver bellies constituted the major por-
tion of the catch. During the 16-year period, 1956 to 1971, the total catch
in the Andamans fluctuated from 77 tonnes in 1956 to 569 to-
nnes in 1971 with an average of about 244 tonnes.

Year Landings Year Landings

(tonnes) (tonnes)
1956 77 1964 148
1957 96 1965 224
1958 92 1966 330
1959 123 1967 410
1960 129 1968 341
1961 131 1969 412
1962 155 1970 500
1963 159 1971 569
Average 244

SEAFOOD EXPORT

The earnings in foreign exchange from the sea food export showed a steady
increase from 59 million rupees in 1963 to 392 million rupees in 1971. The
data expoyt earnings from the various items during the year 1963 to 1971 are
shown bel%w:- '



Items 1963 1964 1965 1966 1967 1968 1969 1970 - 1971
Frozen [Q: 3967 5,870 7,028 8,784 11,173 14,397 21,441 22,135 23,181
Prawns 1y. 21204 31,518 41,422 88,792 129,808 156340 262,945 242,515 313,363
Frozen (Q: 53 41 112 81 128 297 529 382 326
Lobster <
tails [V 313 371 1,274 1,474 2,357 6,684 11,224 6,021 10,942
Canned Q1231 1,074 1,148 1,523 2,200 2,238 1,661 2,578 1,864
Prawns <Lv: 1,576 6,989 9,506 18,656 31,243 26,156 22,104 39,541 29,757
Dried Q2809 3,009 1,702 1,163 1,540 1,411 835 1,486 684
Prawns <LV: 9,325 8,997 5,447 5,271 8,961 7,259 4,840 8,361 3,742
Others [Q 9848 11,464 5,467 7,602 6,723 6.467 6,118 10,594 7977

iv: 20,228 20,614 11,588 21,053 26917 24,407 29,618 58921 33,921
Total (@ 17,908 21458 15457 19.153 21,764 24,810 39,584 37,175 34,032
<Lv: 58,646 68,489 69,237 135246 199,286 220,846 330,731 355359 391,725

Q: Quantity in tonnes

V: -Value in 1000 rupees

1 4
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B, FIEHERY BIOLOGY
The country’s marine §
(1)

I2h TesOur

chiefly include:

major pel 1, 1 and tuna,
§ regional importance such as the “lesser

ishes:

wirees such as oil sardine, mackerel, seer i

(it} perches, sciaenids, cat-fishes, polynemids,

sharks, skates and rays and fishes which
(it} such as Bombay duck, silver-bellies and horse-
{iv) namely prawns, shrimps, lobsters and crabs; and

(vy mollog

such as chank, oysters, mussels, clams and squids,

has largely been confined to pelagic fisher
of sizeable magnitude s
foduring the past 12 years.

O5T AND ELASMOBRANCH FISHERIES
L SARDINE

arted only with the me-

chanisation of fishing cra
TELE

Ol sardine,  Sardinella longiceps

> fish of India,  The inshore arcas of the west
iri form traditional fishing grounds for oil sar-
lenty, its commercial abundance extends to other

5. The main fishing season lasts from August
Eai

ceps is the
coast betwee

sections of the west and east ¢os
to April, the peak being in Octobe seember.

The oil & ery-is subject to annual and long-term fluctuations. In
the mid-forties, od its worst decline, facing almost near-extinction.
But after 1950 the fishery not only registered a remarkable recovery but also touch-
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very hi

the west coast, ranking only next to oil sardine in

importar ; K. brachysoma and R, faughni, also occur in
the seas > mackerel fishery is subject to considerable annual

Mackerel, - -Rastrelliger kanaguria

fluctuations; its | geocontribution to the annval marine catch varies from
3 to 23, In the sixties the catches of mackerel declined steeply, leading to con-

able anxiety.  But the work of the Institute showed that the reason for the
decline was not the intensive fishing
of earlier years and that the poor
catches were mainly due to fishery-
independent factors. A revival was
expected and the catches began o
soar high during the 1969-71 season.

Mackerel occurs all along the
Indian coast but over 90% of the
landings come from the region bet-
ween Quilon and Ratnagivi along the
west coast.  The arcas around Vi-
zhinjam,  Mandapam, Madras  and
Visakhapatnam are the other regions
of commercial mportance. Rastrelfi-
i important fishe-

ger species also |
vies in several other countries and
contribute  largely to  the fishery
wealth of the Indo-Pacific region.

The fishery season on the west
coast lasts from September to April.
‘The catches are contributed by fish
of the length-range 12-23 cm, which
comprise mostly under-yearlings and
yearlings.

Amvigal londings of mackerel
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yoon zooplankfon.  Studies on food and feeding have
ation between the abundance of planktonic organisms

The ?’i“% sh Teeds
b oa broad o

sugg

ot

and the availability of shoals in the fishing grounds during the post-monsoon
months.

Like the oil sardine, the fish supporting the catches belong to the maturing
class,  Th son on the west coast is long and extends from April

to Septembe
Vizhinjam have ind
March and May
during the north
of the mackerel have %,
the species ‘have not
total mortality of the
every year and that

being in June-September.  Observations made at
sibility of two spawning seasons MNovember-
; the east coast, the fish is believed to spawn
riod. Recently larval and post-larval stages
tified in the plankton. But the spawning grounds
n delimited,  Population - studies showed that
stock in the fishing grounds may be of the order of 90%
¢ anmual fishing rate may be aboutl 60%

Tagging of mackerel has been started and the results should give the much-
needed information on this ‘valuable rescurce.

The
poultry f

and used as manure znd also as cattle and
wy canned now.

SROSARDINES

The lesser sardines are relatively
cheap food fishes ‘and are of much
commercial  importance  in  several
regions, especially on the east and
south-west  coasts,  This group at
resent gives an anmoal vield of about
50,000 tonnes, forming 5% of the
total marine fish production in Indis.
Since this group is likely to develop
as one of the productive pelagic re-
sources of our waters, investigations
on all-India basis have been launched
recently,  The important species are
the fringe-scale  sardine (Sardinella
fimbriata), the Indian sprat (8.gibbo-
Lesser sardines. Top to bottom ¢ Sardinello sal, the  short-bodied  sardine (5.
Jimbrigra, 5. gibbosa, 5. athella  and albella), the keeled sardine (8. davi)
K3 dayi andd the spotted sardine (8. sirm).
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RIBBOMN FISHES

At present ribbon fish fisheries
of some importance exist in the in-
st areas along the Andhra Pradesh
and Tamil Nado coasts and in some
parts of the west coast, cspecially
Kerala, The constituent species are
Trichinrus  lepturus, Lepturacanthus
savala, FEupleurogrammus intermedius
s K. omuicus. The fishery season

s from July to March although the
ak period may vary from place to
slace. At the height of the season

@ o ) @ o

Amnual Iandings of ribbou fishes almost total exclusion of other fishes,
They contribute 3 fo 5% of the total  annual catch of India.

All the species of ribbon fishes are highly carnivorous, predominently pisci-
vorous and often even canribalistic. 7. lepiwruy which is reported to grow fo
about 1.5 m in length attains about 20, 30 and 45 cm af the end of the first,
second and third vears of ity life respectively.  The other species are smaller in
size. The ery has nomulti-age group composition,  The spawning period
extends from Fe

€

oy

o

i
L

TUNAS
Some localised inshore fishertes for tunas exist in the south-western region
of the mainland but a regular-fishery Tor tuna is found in Minicoy and the other

The Mthe twnmy, Euthyanus affinis

islands of the Laccadives. The tunas form an oceanic resource of very great
value. The species forming the fishery in the Laccadives are the skipjack (Kat-
suwonus pelamisy and the yellowfin tuna (Thunnus albacoresy.  The coastal

o




1% PERCHES

Many perch and perch-like fishes
form good fisheries of the inshore and
offshore waters along both the east
and  the  west  coasts, Important
among these are the thread-fin bream
(Nemipterus japonicus), the white fish
(Lactarius lactarins) and karkara (Po-
merdavsis hasta).  The white fish is a
priced table fish and occurs in fair
shundance all along the Indian coast.
‘the perches contribute 1.5-2% of the
annual marine catches.
rounds for kalava (Epine-
phelus spp. and Pristipomoides sp.)
have been located at a depth range 70-
130 m off Kerala, Exploitation of this
resource has not yet been started.

Ciood o

SCIAENIDS
A good part of the trawler landings
Acppak !«MJS%‘?W: w of perihes from the offshore regions 1s made up of

sclzenids. Some of the larger species, such as the ghol (Pseudosciaena diacanthus)

-

Ghol,

Hoth. fmmm& landings of scigenids
/ quality fishes and support a sizeable
The catches of both these are com-

1 koth (Orelithe
shery-off the Bom
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is Pseitodes erumei, which is usually caught in

Another important Hatfs
trawls all along the Indian coast. The flatfishes form about 2% of the annual

narine catch of the country,

CAT-FISHES

the most promising resources. They are abundant

P

ig shoals have been reported from the Palk Bay.

Along the north-cast coast, they form nearly 20% of the demersal fish stocks.

~
@

& 3 W

s s Wi B &

Cat fieh, @ & [ a
Tachvsurus thalassinus Avwwal landings of cal fishes

But the level of their exploitation at present is very low. One of the important

species, Tachysurus thalassinus, is caught commercially both along the east and

the west coasts. Other important cat-fishes are 7. tenuispinis, T. jella and T

dussumieri.  Many of the species migrate into estuaries and rivers. A very
interesting feature of the habits of the cat-fishes is that the males exhibit paren-
tal care and.usually carry the fertilised eggs in the mouth for weeks together.
Presumably during this period feeding
is suspended. The eggs hatch and the
young are still carried in the mouth
until they are able to fend for them-

selves. Catfishes  contribute  about

5% of the marine fish landings.
Young cat fish From the mouth of wmale parent
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SHARKS, SKATES AND RAYS

Sharks, skates and rays are one
of the important marine fishery re-
sources of our seas; their average
armual production during the pe-
riod 1962-1971 was 37,234 ton-
nes. The elasmobranchs rank eighth
in the order of production, forming
4.3% of the total marine fish land-
ings of the country. Apart from
their use as food they also yield
liver oils with high vitamin con-
tent, The oils from some of the
sharks  and  rays, which do not
have medicinal value, are used
.d shark fins are used for preparing soups and

1

in the leather industry. The
' dn of sharks is used for making leather and is

form an item of expor

exported.  The shark te used for making curios which are highly prized.

Ciood

ratory studie

the most product
The commercially important sharks, skates and rays are Carcharhinus spp. and

Scoliodon spp.; Rhinobatus spp. and Rhynchobatus spp.; and Dasyatis spp. and

Aetobatus spp

BOMBAY DUCK

After the oil sardine and the mackerel, the Bombay duck is the most impor-

tant marine fsh of the country and confributes about 8 to 10% of the all India

}7/
i

marine fish landings; almost all of it comes from Maharashiva and Gujarat, As for

the oil sardine and mackerel the fishery for Bombay duck also is supported by

a single species, Harpodon neherens.  In the forties, it ‘contributed only about

2% of the total marine fish landings of India but in the fiftics, due to mechani-

sation of fshing craft and mprovements o the g

ars, the landings increased
sharply to [ lakh tonnes.  fn sixties, however, the fishery has stabilized around
75,000 to BO000 tonnes. Diied and laminated Bombay duck has a good ex-

15 in the catches of the last 10 vears are not very

port market.  The fluct
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place throughout the vear with a peak from December to March.  The breeding
grounds of Bombay duck appear to be away from the fishing grounds.  The fish
is a carnivore and is even cannibalistic.  Prawns and teleostean fishes form the
madn food items of Bombay duck .

The fish grows to about 130 mm
in the first WM and 210 mm in the
second year, The catches are main-
ly supported by fish  measuring
60-270 mmin length, ie., which
are one to two years old.

SILVER BELLIES

They go under the scientific
name Leiognathus spp. and Gazza
spp. and constitute important fishe-
rics along both tm Indian costs,
forming 4 t0 5% of the total annual
calches. . Size source of this
group was dmmwmd in the Palk
Bay and their exploitation by the
trawlers has been intensified.

The catches comprise mostly fish
i than one vear old (O-group).
"f""lwi - life span seems (o be less than
2 years. Only g small part of the
0

Silver bellies. "Top . to Bottor
Leivgnathus splendens, L. Bindus
and  Seculor ruconius,

Mm ”’7 ‘
o] i
5 >

Awmual Jandings of siiver bellies
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Wery good grounds of deep-sca prawns have been discovered off the south-

at depth ranging from 160 to 400m. The counfry has not yet started

west cons
IICES,

exploiting th

Lobst as another item of export, are coming to the forefront because of

high demand in foreign countries. We have good spiny lobster grounds along the

southwest and southeast coasts. The important species are Panulirus homarus,

e price of lobsters has gone up considerably and a kg of whole

and P.ornatus. Th
lobster fetches a price of Rs. 30 to 40 to the fishermen. The Institute is keeping 2
careful watch on this resource as the grounds are limited in nature and can easily

b depleted, 4

B

a, . phylilo and €. juveniles and adolf.

Dgepmsen spiny obster, A, wauplios

Recently some very rich resoures of deep sca spiny lobster, Puerulus sewell,

have been discovered along-the southwest and southeast coasts at depths ranging

from 180 to 350m, The regional abundance and the biology of the species have

been studisd.  Comercial exploitation of this resource has started.




Peart  ovster,  Pinctada Fuce Top
eative apimal. Left ¢ oyster with pearl,

The pear! oyster (Pinctada fucata) of

the Gulf of Mannar has been famous

for its lustrous pearls since ancient times. Here again the flesh is not used. It

is discarded and if any pear] is found, it is collected. The Gulf of Kutch is an-

other area where the pearl oysters are of common occurrence.

5 (Mytilus spp.) off the Kerala coast

are very Important.  The clams (Mererrix spp.,
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O ENVIROMMENT IN RELATION TO FISHERIES
FLANKTON
The knowledge of plankton production, their seasonal variation and species
composition is fundamental to the study of fisheries of any region.  No compre-

hensive
the Indian seas were carried out until 1947 . although some general observations

udies on plankton nor any attempt at assessing their production from

were made by the maritime Universities and Madras Fisheries Department earlier,
Systematic investigations on plankton have occupied a prominent place in the re-

search programme of the Tnstitute since its very inception in 1947,
PLANKTON PRODUCTIVITY

Tropical waters bad been earlier considered far less productive than the

ute’s works on plankton have shown that our coas-

temperate waters, The §

tal waters, especially along  the
west coast, -are highly productive,
Species diversity of phytoplankton
has been found to be greater along
the cast coast than along the west
coast, though the fat content of the

plankton is higher on the west
coast.  Regular estimation of pri-
mary production using 14 C tech-
nique confirmed the earlier obser-
vations made at the Institute on
a higher rate of production along
the west coast as compared to the

Common  phytoplankiers, cast oo . The rate of E‘)&”m‘fumicm

=+

has been computed for the seas around India, These estimates indicate that

the potential sea food harvest could easily be increased by about 2 to 3 times of
its present yi

d in our coastal waters, At Calicut and Cochin extensive studies

have been carried out on the qualitative and quantitative distribution of inshore

and offshore plankton.
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Researches on zooplankion were limited to selected areas in coastal waters
of Calicut on the wes at-and Mandapam on the east coast.  Observations on
the plankion from Calicot showed that the post-monsoon season, September {o
Diecember, is charscterised by the abundance of copepods, cladocerans, larval
and juvenile decapods ‘ rps and larvae.  Active fishery of oll sardine
and mackerel alog coincided with this period.  Obscrvations on the
distribution and fluctuatons of planktonic larvae from the Gulf of Mannar have
proved that there #s a relation between phytoplankton production and larval ma-
xima, especiatly of copepodites, Plankton investigations have recently been ex-
tended to different contres like Bombay, Karwar, Cochin, Madras, Port Blair
and Migicoy for & proper understanding of the fluctuations in major commer-
cial fisheries and the seasonal abundance of zooplankton.  The results of inves-
tigations carried out so far-showed interesting relationships between the local
fisheries and the abundance of different groups of zooplankters of coastal waters.

From 1962 onward ite, by making use of the rescarch vessel
Varuna of the Indo-Morwegian Project, made systematic collections of plankton
from the shell and oceanicowaters of the west coast of India from Cape Comorin
to Bombay. In all 144 research cruises were made, which covered more than
3600 stations,  Plankton sgmples were collected, along with hydrographic data,
from the inshore and offshore waters of the west coast of India,  Special surface
hauls and deep water collections were made using the Indian Ocean Standard
net from the waters of Arabian Sea (o study the abundance of fish eggs and larvae
and to inv te the vertical distribution of bathypelagic forms. Displacement
volunes plankton were measured to assess the standing crop of zooplank-
ton in coastal and oceanic i of the eastern Arablan Sea and the Laceadive
Sea during different periods of the year.

ey

=4

The collection of & large number of samples from vast areas of the Indian
seas, snabled detailed taxonomic and biological studies on planktonic organisms
and their interrelationship and influence on fisheries.  The-ocourrence and abun-
dance of larvel cephatopods along the south-west coast and the Laccadive Sea
have b investi : ‘or important zooplankters such as Chaeto-
gnatha have been prepared ilitate the work of planktologists.

Dietai
(DSLY w

ions on bloscattering and the Deep Scattering lLayer
, , ken along the west coast of India and the Laccadive Sea to
study the divrnal vertical Mpigrations, areas of oceurrence and biological consti-
wents. Some of the biological constituents of the DSL are important as forage

for pelagic fishes such as funas.

The Tostitute has also pacticipated in the Interpational Indian Ocean Expe-
dition between 1962 and 1965,
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men launch their boats carly in the
morning between 4 and 5 a.m. and
fishing starts in and outside the
mud bank area. The catch and
the composition  varies from boat
o boat and from day to day. The
boats return to the shore mid-day,
either when they are full or when
there is not much fish left. The
next  dayostarts  with  fresh
catches. On days of good catches
some boats may go for a second

fishing trip in the afternoon,
The Institute has been studying
Sudying e mrd baske the mud banks, their formation
ad their role in the fishery eco-

nomy of the Kerala State,

Frtensive nocarried out in 1971 by a team consisting of
oceanographers, chemists, marine . bj logists and fishery biologists.  The mode

of formation of the mud banks, -hydrog raphy of the area, productivity of the
water benthos of the mud bank and the fishery which is so im-

portant have baen studiel
b SEA WEEDS

The scaweeds form: gne of “the maost important resources of the country,

Agaryielding sen  weeds. Top s Gelidiella acerosd, wottow s Gracilaria edulis.
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blishing a seaweed industry in the country.  The method developed by the In-

stitute drsdues se ), which has made an excellent impact on the
industry, acts agar 1 ‘acilaria edulis, without using either freezing or

any other costly equipment to- purify the agar at the gel stage, as. the impuri-
ties affecting the qualivy ‘of the agar were leached out,
Agar is used as g eglture medium in bacteriology amd myceology, in sizing

fabrics, ¢ abilizer elling agent in food and confectionary, as backing
for photographic films and 50 on.
The Institute’s studi > also revealed that the seaweeds Sareassum, Tur-

1.
wstophylheng form g vich source of alginic acid. The yield from
i 10 1o 30% in laboratory experiments,  The high-vielding spe-
ssum owighttl, S, swartzii, S, tenereimum,” 5. cinereum,
. Johnstonii, conaides and T. ornata,

Algin s o a firm type of gel is not peeded such as for sizing tex-
iles, thickening pajots, as food stabilizer or gelling agent, or as activator in insec-
ticides, or In industry to pr le formation in boilers, in the manufacture
of cosmetl ning agent in rubber industiy.
bogr dried, are also wsed as human food.  Tn fact, in

binarig and
these varied |

fasy

some countri eomnsie as delicacies, A’ process has-been worked
out by the vhie Gracilaria eduliy has beeroused for the prepara-
fion of seav meal for-buroan consumption.  The meal obtained as a cream-

coloured o, ool

ing | ‘

ral conten
Seaweeds can also beops

and highly  palatable can “be used for mak-
hen mixed with other foods, it increases their mine-

1 as fodder for cattle, sheep and poultry.

Rope culture of sea weovds, Lelt o seeding the vope, Right: a crop of sen weed,
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Underwater cxplorativ
tor the Indian scientists,

al changes dn thelr chemical constituents
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B UNDERWATER EXPLORATION
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of these commercially important seaweeds,
stroy the seaweed growth and reduce the

Biolo-

activity
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¥, MARICULTURE

Pioneering cxpetiments
Institute at Mandapam. - Vast stret
from the sea | i part of the year along the south-ea

o salt-water fish culture were undertaken by the
s of low-lying lagoons which are cut off
st coast are re-

Acgrmeniia reqwn Giltvation af Coclim,

Air important finding of the experiments has been that
. maintenance and management of coastal farm i3
{ with the refurn from saltwater culture. - As a continuation of
i | work on the culture of fish and prawn in salt-water pans

low, comps
this work
has started.

¢ of a seasonal type have been in existence in some

In Kerala, after the paddy harvest, prawn
e’ is being practised in the paddy-fields from
res of paddy-fields are being utilised for
*culture the prawn larvae migrating from the sea

Prawn culfure prag
parts of India since anc
culture known as
Mowvertber o April. Mes

this pur In this type
into the | Waters | idy-fields where they grow very

ield of prawns from such fields is estimated to bie about
Full time culture of prawn using artificial feeds in

quickly. The annual y
S00-2000 kg/
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shelf where rich resources of deep sea prawns, lobsters and crabs have been dis-
covered. The exploratory surveys using acoustic devices have helped in assessing

| |

{

Exploratory trawl catch from deep-sea.

the perch fishing grounds
along the south-west
coast. These surveys
have also shown that
purse-seining for the
tunas could be carried
out successfully in the
shelf waters. All these
information have been
of the greatest value to
the country and several
commercial ~ organisa-
tions have started ex-
ploiting the fishery re-
sources. This impact on
the industry is reflected
in the increasing value
of export of sea food
from India, which was
of the order of Rs. 40

crores in 1971. The ma-
jor share of it was con-
tributed by  prawns.
More and more new
ventures in the public
as well as private sectors
are entering into the
fishery trade.

Important features of the biology of almost all the commercially important
fishes such as oil sardine, lesser sardine, white sardine, mackerel, Bombay duck,
Malabar sole, ribbon fishes, Ghol, Koth, sand whiting, Dara, prawns, lobsters,
clams and oysters etc. have been worked out by the Institute. Studies on some
of the characteristics of exploited fish populations have also been carried out,
and estimates are available on the total mortality of oil sardine, mackerel, Ghol and

the prawn Merapenaeus dobsoni.

The data on prawns of the Kerala coast and on the Bombay duck of the
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the Indian Ocean as a whole it can reach 12 million tonnes. The present level
of annual fish production from the Indian Ocean is 2.5 million tonnes.

Classical work on hydrography including nutrients and phytoplankton of the
Indian seas has been produced by the Institute. Similarly fundamental works on
the major constituents of zooplankton such as Copepoda, Chaetognatha, Siphono-
phora, Euphausiacea, Ostracoda, and pelagic Tunicata have been brought out
by the Institute. Bioscattering and the Deep Scattering Layers have been inves-
tigated along the west coast and the Laccadive Sea.

The work of the Institute on the biology and chemistry of seaweeds and the
development of methods of extraction of agar and algin from seaweeds has helped
the nation in establishing seaweed industries. Both agar-agar and sodium algi-
nate, which at one time used to be imported, are now being produced within
the country giving a saving of several crores of rupees annually in foreign
exchange.

PUBLICATIONS OF THE INSTITUTE

The results of various investigations carried out by the Institute have been
published in scientific journals of India and abroad. The total numbers of papers
so far published year-wise are as follows:—

Year No. of contributions Year No. of contributions
1948 4 1960 38
1949 7 1961 48
1950 5 1962 78
1951 29 1963 30
1952 18 1964 41
1953 19 1965 70
1954 20 1966 32
1955 17 1967 115
1956 21 1968 147
1957 27 1969 95
1958 42 1970 47
1959 40 1971 75

The Institute publishes the Indian Journal of Fisheries for the Indian Coun-
cil of Agricultural Research, jointly with the Central Institute of Fisheries Tech-
nology and the Central Inland Fisheries Research Institute. The Institute also
publishes special Bulletins on problems of intrinsic value. So far 24 such Bulle-
tins have been published. The Institute is also publishing “Fisheries and Marine
Sciences Abstracts” as a quarterly documentation service.
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FUTURE LINES OF WORK

FI1SHERY RESOURCES

Studies on stock assessment of oil sardine, mackerel, Bombay duck and
prawns will be intensified and similar studies will be taken up on other fishery
resources.

FISHERY DATA CENTRE

The analysis of relevant data by computor programming will enable us to
draw contour maps of various fisheries in relation to environmental features of the
sea, which will ultimately be of much value for the future exploitation of fishery
resources. The Data Centre will improve its facilities for giving consultancy ser-
vice to industry, Fishery Institutes and other Government and semi-Government
bodies.

ESTIMATION OF RESOURCES CHARACTERISTICS

Demand of fish is rapidly increasing for both domestic and foreign trade.
Moreover, because of the problems associated with pollution in highly industria-
lised countries the demand of fishes from the Indian Ocean is likely to increase
day by day in the international market. The harvest of fishes, crustaceans and
molluscs is therefore going to be intensified considerably in future years. De-
tailed information of all types of marine resources is therefore required if India
is going to be among the first few seafood producing countries. The vast coast-line
that the country possesses and the increasing pace of exploitation can make this a
possibility within the next few years. Increased exploitation, however, will bring in
new problems which will have to be tackled by a team of well trained fishery
scientists. The Institute, therefore, in future years, hopes to lay considerable
emphasis on the effect of fishing on the already exploited stocks and will enlarge
its scope of finding more and more resources and shall generate new ideas on the
other characteristics of these resources.

The exploration for demersal resources is to be extended to regions deeper
than 50 metres and for pelagic resources beyond 15 km from the coast. The
fisheries resources of the east coast, on which only scanty information is available
at present, will be more intensively surveyed.

RESOURCES ATLASES

The Institute will be bringing out resources atlases, giving area-wise infor-
mation of the exploited and potential resources in relation to environmental
factors.

DEVELOPMENT OF MARICULTURE TECHNIQUES .

In addition to harvesting the natural resources of the sea, it would be ne-
cessary to generate additional seafood resources by culturing suitable marine
animals. Mariculture is a relatively new development in the world and culture
techniques developed elsewhere may not prove to be successful in this country.
Moreover, some of the procedures developed abroad are being patented.
Therefore, considerable effort is required for the development of mariculture
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techniques well suited to our conditions and to the species to be cultured. Oysters,
mussels, and prawns, in addition to fishes, are the animals which are fit for
culture,

The pearl oyster fishery, confined mostly to the Gulf of Mannar in the Tuti-
corin area, has been very irregular. In fact there has been no revival of the
pearl oyster fishery during the past 10 years. The Institute shall investigate the
reasons for the erratic nature of the pearl oyster fishery and, in addition, conduct
experiments on the development of cultured pearls.

UNDERWATER SCIENTIFIC EXPLORATION

There is an urgent need for the expansion of underwater work. More per-
sons are to be trained in this highly specialised field of work, so that first-hand
information on the resources of the seas could be gathered by direct observations.

PHYSICO-CHEMICAL FEATURES OF THE SEA

Detailed region-wise studies will be undertaken on the physico-chemical
characteristics of the sea and on growth-promoting substances (metabolites). All
these parameters influence the production of plankton and thus indirectly affect
the fisheries of a particular area. Charts and atlases showing the distribution
pattern of these parameters would be prepared and the season-wise and year-wise
changes will be shown in relation to fisheries.

PRIMARY PRODUCTION AND FoOD CHAIN STUDIES

The Institute’s earlier work has already given some indication of the magni-
tude of primary production in the coastal waters. Based on these estimates the
fisheries potential, on theroetical grounds, of the seas around will be made from
time to time. While the studies on primary production would be greatly inten-
sified in the future, essential data on plankton biomass from different parts of
the ocean will be collected for the synoptic presentation of the transfer of energy
from one trophic level to the other. Estimates will also be made of the secondary
and tertiary production rates which form the essential components of the energy
pyramid.

SEAWEED RESOURCES

Biological and biochemical studies on seaweeds would be intensified and the
possibilities of a greater commercial utilization of the seaweeds will be explored.
A detailed survey will be made of the seaweed resources along the coasts of India
and in Laccadive and Andaman-Nicobar groups of islands.

Attempts would also be made to augment the seaweed production by culti-
vating the economically important species in suitable seabeds and on ropes. The
shallow protected lagoons in the Gulf of Mannar, the Chilka Lake, the Pulicat
Lake, and the lagoons of the atolls in the Laccadives would be explored for the
seaweed cultivation.
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FisH EGGS AND LLARVAE

The work on fish eggs and larvae will be expanded both on the east and
west coasts of India and in the Union territories of Laccadives and Andamans.
Synoptic charts of the seasonal abundance of fish eggs and larvae of different
groups will be prepared. Emphasis will be given on the use of the eggs and
larvae as indicator of year to year fishery.

MARINE ENVIRONMENTAL DAMAGE

With the increasing pace of urbanisation and industrialisation of the country,
pollution of the sea and estuaries by industrial and other wastes has become a
hazard to local fisheries in many areas. It is feared that marine environmental
damage would assume far greater proportions in future years. The Institute will
take up detailed investigations on the nature of pollution and its Influence on
marine resources.

BENTHOS OF THE FISHING GROUNDS

The extended programme of exploration of the sea would make it essential
to have information on the benthos of the fishing grounds. Importance will be
given to such species of benthos which are of relevance to the commercial fisheries.

CorAL REEFS

Coral reefs and atolls form valuable resources of calcium carbonate and
these have been exploited indiscriminately in certain parts of the country. More-
over, they also play an important role in the understanding of an ecosystem so typi-
cal of the tropics. The coral reef areas and their adjacent waters support important
fisheries. Special studies will be initiated in the coming years to understand the
ecology of the reefs and the importance of corals as a resource. These investi-
gations will be carried out in the Gulf of Mannar, Andaman-Nicobar waters and
the Laccadive Sea.
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