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seas d 4 "
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T. FB/MF/3 ‘Btudids on prawn resources of the Indian fﬂm,f
seas 1ilottaternds.
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TITLE OF PROJECT: Sample survey for estimating marine fish production
anl effort expended to get the production

. -
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Project Code No: FSS/FRA/FS-1
Division: Fishery Survey and Statistics
Location: i The coverage of the survey will be the entire

coastline of India. It will be planned, con-
trolled and executed from Cochin.

e of oject: ASSESSMENT OF MARINE FISHERY RESOURCES
Personnel: Project Leader:
V. Sadasivan, FS
Associates:

M,G. Dayanandan, AFS
SeKe Dhmaraja, AFS
A.K. Kesavan Nair, SRA
G. Balakrishnan, RA
Varghese Philipose,RA
K.Narayana Kurup, RA
B. Prasanma Kumari,RA
K. Balan, RA

Objectives:

Estimation of marine fish production and effort in terms of number
of operations of unit gear of different types. The detailed break up of
the yield according to variety, region and type of gear.

Total duration: Continuing
Date of initiation: 1969
Brief resume of literature:

In a country whexre fishing is done by 2 large number of boats and
landings take place all along the coast-line throughout the day aml even
during the night, adoption of a sampling technique suitable for our con-
ditions seems to be the only possible means for the collection of data on
catch and effort which are the two basic requirements for the assessment
of exploited stocks.

For evolving 2 suitable sampling scheme, pilot surveys had been
conducted by the Indian Council of Agricultural Research aml Central
Marine Fisheries Research Institute in early fifties on which the present

sampling technique is based. The important references are indicated
below:-

1. BAL, D.V. AND BANERJI, S.K. 1951. A survey of the sea fisheries
of India, Proc. Indo-Pacific Fish. Coun. Sec.II, 75~T9.

2. BANERJI, S.K. 1968, Estimation of marine fish production,
Symposium on current status of fishery statistics, Journal
of the Indian Society of Agriculural Statistics, Vol.20,

No.2, December.

3, BAZIGOS, C.P. 1970. Sampling techniques in Znland fisheries with
special reference to Volta Lake, UNDP Volta Lake Research
Project. FIO: SF/GHA/10. 6 May 1970 St. S/1 & 2.
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‘Statistics in fishéry research and -

developmegt. Souvenir, 20th Aggiversarz, C.M.FiR.I. 1967:
- - - 130-132,

5. NAIR, R.V. AND S.K. BANERJI, 1968, A survey of the statistics

: of marine fish catch in India from 1950 to 1962. Indian J.
Fisho, VOl. 12, 1'30.1, 135-235

6. -PANSE, V.G. AND K.V.R. SASTRY 1960. Sample survey cf fiahery
' statistica. ETA® Report No. 1247..

7. SUKHATME, P.V., V.G. 24NSE AND K.V.R.-SASTRY. 1958. Sampling
technique for estimating catch of sea fish in India.
Biometrics 14, 78-96.

8. YAMAMCTO, T. 1953, Sampling survey of fisheries catch statistics
in Japan. Statictics and survey division. Ministry of
Agricultuvre and l'orestry. Tokyo, Japan.

Plan of work:

The design of sample ouryey -involves spacé~-time stratification.
A number of geographiceslly contiguous landing centres from the stratum
in space. A ten day period of a month is the time stratum. The primary
sampling unit is a centre-day/centre-groun of tvo days. Sampling is also
adopted over hou:rs of the selectcd day ani the enumerating units, which

are landing boats, are select:d on a eystematic basis. The data on night
catches are obtained by enquizy.

On the basis of cstimates mzde for the primary 31mn11ng units,
stratum estimetes and their percentage error sxe arrived at. The period
of estimation is a month.

Size composition of some of the commerclnlly important svecies of
fishes will be studied urnder a sample survey.

o s ————— - —— —
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TITLE OF PROJECT: - Frame Survey
t Code No: - FSS/FRA/FS-2
Division: Fishery Survey and Statistics
Location: Coverage all marine fishing villages and

landings centres in India. Controlled
and supervised from Cochin. ‘ ‘

Title of major project: ASSESSMENT OF MARINE FISHERY RESOURCES

Personnel: Project Leader:
V. Sadasivan, FS
Associates:

S ... Dharmaraja, AFS
G.Balakrishnan, RA
Varghese Philipose, RA
K.Narayana Kurup, RA
K. Balan, RA

Objectives:

Village-wise data on fishermen population, fishing units of different
types and infarmation on fish landing centres constitute the frame of surveys
conducted by this Institute. These will also bring out the nature of changing
pattern of fishing industry and its consequent impact on fishermen.

Total duration: One year
Date of initiations 1971 = 4th Survey

Brief resume of literature:

The first session of the IPFC/IOFC Joint Working Party on Fishery
Statistics recommended certain minimum requirements of a National Fishery
Statistics System. This included statistics on fishing establishments,
fishing man-power, fishing eraft, fishing units, catch and fishing effort
and value of the catch. The 2im of the present project is to collect
statisties on the first 4 items.

In this connection the following literature published by FAO may
be referred to:

FAO 1970, IPFC/IOFC Joint Working Party of experts on Indian
Ocean & Western Pacific Statistics, Bangkok, December, 1960.

Plan of work:

Investigators will collect data by visiting different houses and
fishing establishments in 2ll the marine fishing villages in India. The
data will include nupber of marine fishing villages, fishing establishments,
marine fishermen population, number of active marine fishermen and number
of fishing erafts etc. It is proposed to collect such data on a complete
census basis eyey 10 years and ottain projected estimates for interim years
based on sample survey data coullected during these years. The implementation
of the frame survey will depend upon the availability of travelling funds
and field personnel.

- e . e N e



TITLE OF PROJECT:  Stock assessment and estimation of potential yield
of commercially important fishes

Project Code No: FSS/FRA/ST-1

Division: Fishery Survey and Statistics
Location: | Cochin
Title of major Project: ASSESSMENT OF MARINE FISHERY RESOURCES
Personnel : Projiect Leader o
K.V. Sekharan, S.F.S.
Associates:

S.K. Dharmaraja, AFS
A.K. Kesavan Nair, SRA
K. Narzyzna Kurup, RA

Chjectives:

Annual assessment of the stocks of commercially important fishes
is essential for a rational exploitation of these stocks. The Fifth
Meeting of the ICAR Panel has indicated the importance for such stock
assessments. The aim of this project is to find out the effect of
fishing on the stocks of commercially important fish and thus determine the
level of exploitation which will give the optimum sustained yields from
the exploited stocks.

Total duration: 5 years
Date of initiation: 1970

Brief resume of literature:

The pioneering work of Baranov (1916) was the first attempt to build
up mathematical mcdels linking yield with growth, recruitment and mortality
rates in oider to determine the effect of fishing on a fish stock and to
assess the optimum yield derivable from:the North Sea pldce zlong with the
2ssociated level of exploitation. The model was further developed and made
more realistic by Beverton and Holt (1957) and applied to plaice and
haddock fisheries of the North Sea. The mecdel has since been used widely
to make assessment of ground fish stocks in temperate waters. Schaefer
(1953, 1954) developed another model suitable for tropical pelagic fisheries
and applied the same for the assessment of tuna stocks of the Pacific. .
Annual assessment of the exploited fish stocks using such models has became
an important aspect of fisheries resszarch in all countries.

Preliminary work zlong these lines has recently been undertaken
to make assegsment of the two of our most important pelagic fisheries,
nzmely, the oil sardine and the mackerel. The assessment of stocks of
numerous other commercially important fisheries are yet to be undexrtaken.

1. BARERJI, S K. 1968, An ascessment of the exploited nelagic
fisheries on the Indian Seas. Symp. on the living resources
on the Seas around India, Central Marine Fisheries Research
Institute, Cochin, December 7-10, 1968.

2., BANERJI, S.K. and T.S. KRISHNAN, Preliminary assessment of the
0il sardine popul ation along the west coast of India (MS).




3. BARANOV 1918, On the question of ﬁological basis of fisheries
- - il issledovaleskii iktislogisheakii Institut
Imestiia. 1 1 : 81—128- ' .
4+ BEVERTON, R.J.H. AND S.J. HOLT, 1957. On the dymamics of exploited
fish populations. Fish. Invest. Lond, Ser. II: 19-533 pp.

5, SCHAEFER, M.B. 1953, Fisheries dynamics and the concept of maximum
equilibrium catch - Proc. Calif, Caribb. Fish, Inst. 6th
Armual Session, 53-64.

6. SCHAEFER, M.B. 1954. Some aspects of the dynamics of populations
important in the menagement of commercial marine fisheries.

Bull, Inter. Amer. Trop. Tunz Comm.1(2).

Plan cf work:
The plan of work includes the following aspects:

1e Analysis of monthly data on fiah size. DEstimation of age and
growth. Expression of growth by suitable mathematical equation.

2+ Collection of the data of sample size composition mentioned above.
Conversion of available catch data (by weight) to size/age com~
positicn in number for every fishing season.

3. Estimation of relative abundance of various age groups for every
fishing season.

4s Estimztion of fishing and natural mortality rates.

5« Developing suitable mathematical medels for estimating the yield
by making use of other parameters (recruitment, growth and mortality
rates) and estimating the meximum potentizl yield from each fishery
along with the associated levels of exploitation.

6« Utilization of suitable biological informations for stock measure-
ment and estimating the potential yield.



TITLE OF PROJECT: Fishery data centre
Project Code No,: FSS/FRA/ST~2

Division: . Fishery Survey amd Statistics
Location: _ Cochin

Title of major project: ASSESSMENT OF MARINE FISHERY HESOURCES

Personnel: Project Leader:
. V. Szdasivan, s

Assoclates:

M.G. Dayanandan, AFS
S.K.Dharmaraja, AFS
AeK.Kesavan Nair, SRa
G.Balakrishnan, RA
P.Karunakaran Nair, RA
B.Prasanna Kumarl, RA

Objectives:

The Fishery Data Centre willbe the store~house of all the data
on exploratory and commercial fishing operations along with the environ-
mental data. To start with the relevant data from all exploratory
vessels willbe collected and thelr analysis will enable tc draw up
contour maps of various fisheries in relation to. their abundance which
will ultimately be of great value in the exploitation of untapped fishery
resources,

Total duration: Being a store~hourse of all types of exploratory
fishing data, the establishment of a Fishery Data
Centre is envisaged as a long-term and permanent
scheme, However, the scheme will be developed
gradually as the programme of exploratory survey
gathers momentum.

Date of initiation: 1971

Plan of work:

1« Preparation and distribution of standard forms for the collection
of relevant data.

2¢ Codifying and storing the data.

3¢ Processing of the data and preparation of charts showing abundance
of fish of different types,
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Project Code Nog: FB/MF /4
Division: Fishery Biology
Location: Karwar, Mangalore, Calicut and Cochin.
Title of major project: INVESTIGATIONS ON MAJOk FISHERIES
Personnel: Project Leader:
B.T. Antony Laja, JFS
hssociates:
V.Balan, JFS
M.H. Dhulkhed, AFS
GeG. Annigeri, AFS
V.5. Rengaswamy, RA
T. Prabhakaran Nair, RA
R. Reghu, JSA
Objectives:

1« To study the variations in the relative abundance of oil sardine
in time and space off the west coast.

2. To study the variations in catch rates of o0il sardine in relation
to environmental parameters,

3+ To maintain and analyse data on the characteristics of resource
such as distribution, size and age composition, sex ratio,
recruitment and mortality.

4« To assess the exploitable resource.

Total duration: Continuing
Date of initiation: 1969
~ Brief resume of literazture:

The cil sardine, Sardinella longiceps; occupies the first rank amcng
the marine fishes of Inlia, contributing about 25% of the annual marine
landings. The fishery is composed mainly of the size group 10-15 cm. The
wide fluctuntions in the annual catches have been shown to be due mainly
to fishery-independent factors. The annuzl mortality is of the order of
around 80%, the major part of it being natural mortality. Hecruitment to
fishable stock takes place mainly in August-November,

1. ANTONY kiJA, B.T. 1969. The Indi=n oil sardine. JBull. cent. mar.
Fish., Res. Inst., No.16.

2, ANNIGERI, G.G. 1969. The fishery and biology of the oil sardine
at Karwar. Indian J. Fish., 16:35-50.

3. £RABHU, M.S. AND M.H. DHULKHED. 1970. The oil sardine fishery
in the Mangalore zone during the seasons 1963-64 to 1967-68.
Ibid. 1T: 57-T7.

4. SEKH RAN, K.V. 1972. An estimate of the oil sardine stock in the
present fishing grounds off the West coast of India. Symp.
pelag. fish. resour., C.M.F.R.I., Cochin. Abstracts:v.5

5. GUPTA, T.R. CHANDRASEKHARA, 1972. On a collection of oil sardine
eggs from the fishing grounds off Cochin. Ibids, pP«38.




Plan of work:

1. 4 regular record of catch anmd effort data on ocil sardine landed
by different gears will be maintained at the centres selected
for biological studies.

2+ Correlation between catch landed and the important environmental
parameters will be studied and based on such studies prediction
attempts will be made,

3+« Study of size and age composition, recruitment and mortality
will be made by sampling the commercial catches 2t selected
but rerresentative centres.

4+ The rate of growth and mature and movement of oil sardine will
be studied by a regular programme of tagging.

5« Hacial studies on the species will be undertaken.



TITLE OF PROJECT: - Studies on mackérel~resources of the Indian seas
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Project Code No.: - . ‘FB/MF/2
Division: Fishery Bioclogy
Location: Karwar, Mangalore, Calicut, Cochin, Vizhinjam,

Mandapam, Madras and Port Blair.
Title of major project: INVESTIGATIONS ON MAJOR FISHERIES

Personnel: Project Lezder:
' . K.V. Sekharan, SFS
dﬂssoc;gtes:
G.Sesharpa, FS
M. Vasudev Pai, JFS

V. Bzlakrishnan, JES
P. Vijayaraghevan, JFS

A. Noble, AFS
V.N. Bande, AFS
J.C. Gnanamuttu, SRA
T.M. Yohannan, RA
P, Livingston, RA
GeM. Kulkarni, RA

Objectives:

le To study the relative abundance of mackerel (Rastrelliger spp)
in space and tine.

2. Toc study the variation in catch rates in relation teo environ=-
mental parsmeters.

5« To a2nalyse and maintain, on continuing basis, data on rescurces
characteristics such as distributicn, size and age composition,
sex ratic, recruitment and mort-lity.

4+ To assess the exploitable resource.

Total duration: Continuing
Date of initiation: Already in progress

Brief resume of literature:

At least three species of mackerel, namely Rastrelliger kanagurta,
R. brachysoma and R. faughni cccur in the seas around India. The first
cne, known as the Indian mackerel, is commercizlly the most important
syecies ond accounts for practically the entire mackerel catches of the
mainland, amounting to about 70,000 tonnes per yecar (7/8 % of the annual
total catch) during 1960-T71. The catches of this fish consist mainly of
the size range 15-22 cms. The anmual mortality is about 90%, slightly
more than half of this mortality is due to fishing. Recruitment to the
fish=ble stock takes place mainly during June-October. Monitoring of
this valuable resource on a continuing basis is an important task of this
Institute,

1.NAIR, K.V., S.K. BANERJI, K. VIRABHADRA RAC, G. VENK ATARAMAN,
K.V. NARAYANA RA0 AND V. BALAKRISHNAN, 1970. The In’ian
Mackerel, Bull. cent. mar. Fish. Res. Inst., No.24:102 pp.
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SEKHARAN, K.V. 1972. An estimate of the stock of mackerel in
the present fiching grounds off the west coast of Inlia.

Symp. pelag. fish. resour., C.M.F.R.I., Cochin. Abstracts:p.1R.

3+ V. BALAKKISHNAN, and D. CHAKHABORTY, 1972. On the nature of the

variability of mackerel abundance in the inshore area off
Karwar and its probable implicaticn as a measure of total
mortality of mackerel., Ibid. p.17.

Plan of work:

1.

2.

3.

Data on catch and effort for the mackerel fishery will be collected
at centres mentioned above, based on random sampling.

Studies willbe made of the extent of correlation between the
relative abundance of mackerel and environmental parameters, to
see whether a short-term prediction system for the fishery
could be developed. '

Study of size, age-composition, recruitment and mortality will be
made by sampling the catch at selected but representative centres
which will serve as the monitoring stations.

Growth rate variation and movement of mackerel will be studied
by 2 regular tagging programme.

Facial studies on the species K. kanagurta will alsc be undertaken.



Project Code No.: FB/MF/3
Division: Fishery Biology 1
Location: Veravzl, Bombay, Karwar, Mangalore, Cal:.cut,
Cochin, Colachel, Tuticorin,, M.ndapam, Macdras,
Kakinada.
Title of major project: W
\ s Z,w v Seon—te u.,\vﬂ-’A }a&...;
Perso 2 Project Leader:
~ X.H. Mohamed, FS
Associates:
“S. Ramamurthy, JFS

-~ N. Neelakanta Pillai, SRA
/ M. Aravindakshan, SRA

-~ K.Y. Telang, SRA

“ G. Sudhakara Rao, SRA

J.P. Karbhari, SRA

LFA: Kuber Vidyasagar, SRA

M ich-‘ C—(' ',Q'J

=Pe—Sivelingam;, —SRA—
Mw K. kw-ywd-« i Jsd

-~ P.E. Sampson Manickam,RA

/( . R asa c(w,(;c /@Aﬂ“ J‘M’K Devarajan, RA
s Joprlini JSA - - K.,K. Sukumaran, RA
?.7" g 54 . ’KV. George, RA-

S (_quf»wvj_y 3 . Kathirvel, RA
& . Vol ¥V . G Nandakumar, RA
- 3+ Shanmghan, RA

and-othere— '

al

Objectives:

1« To collect and maintain accurate data in respect of all important
species of prawns in order to study the proportion and sequence of
their occurrence in the commercial catches. To keep watch on the
effect of fishing on the stocks and to advise management policies
as and when required to ensure maximum sustained yiéld.

2e To evaluate the variocus biological factors such as age and growth,
food and feeding habits, maturation, spawning and fecundity,
migration 2nd behaviour of the commercially important prawns.

3. To study the magnitude of prawn resources and their distribution
at variocus depths and areas covered by trawlers and to prepare
maps showing their distribution.

4 To sﬂd the Physicaland 5 2
gro .s@,nd the animal ; i
how far these tors influence the prawn fishery of the area.

5.To elucidate the salient features of early life-history of various spe-
cies nf pravns and to find out differentiating characteristics
of various larval an? post-larval stages. ((To study the segsonal
occurrence and zbundance of larvae.

6.To study the abundance of larval 4nd juvenile prawns that enter
and 1 the nursery area and to determine their numbers, size
compositionfand other biological characteristics. To understand

W\LM"‘
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the influence of tides and lunar rhases in the recruitment of
larvae and juveniles. ‘ :
Te To investigate the relationship between the -abundance of larvae

and the commercial prawn landings of the ared..zn/. 4 hes £
c@vl— "W Kw U~ Ao

Totzl duration: Continuing.
Date of initiation: 1969

Brief resume of literature:

P ?21 M‘/yu‘/m"“//
,l Pra%'*nﬁ shrimps feye A : age annual crustacean
% ich amounR®s 40,6500 t e annual marine fish production.
Mm%wmmwﬁmough
kg :

minor fluctuations are seen, the data depict a general rising trend and
1 - aTE Lo —+0-beTamdom i nnebwsaslaty A poot 10 yon
The commercizlly important species are Metapenaeus dohsoni, M. affinis,
M. monoceercs, M. brevicornis, Penaeus indicus, P. monodon, P. semisulecatus,
Parapenaeopsis stylifera, Solenccera indica, Pzlaemon tenuipes, P. stylife
Hippolvsmata ensirostrie, and Acetesiindicus. The giant prawns Macrcbrachium si

breed in the brackish water areas.-

e

The trend of prawa— ings and their fluctuations =t different

centres of the » percentage i tn, seasonal occurrence,
?i"stributi C size ¢ ition of each species contributiBg to the
[fish ave been studled.

~—___The population structure and the effects pf, ex }oitation on prawn
stocks of some areas have been studied ‘EM »  The prawn catches

from the marine regiom cons1s’cs m:*.mly of the O-year a.nd 1st year class in

-~ M. _aif..l_l-'lﬁ’ M. monoceros and P. indicus. In M. dobsoni it has been shown that
fluctuation in the catch is mzinly due to the abundance of #~year class
Estimates of mortality rate of M. dobsoni have been made. Data are,
however, incomplete in the case of other cammercially important species.

Of the several species of prawns recorded from the Indian Seas, only
about 2 dozen species contribute to the commercial fisheries. Life history
and biology of most of these spccies are still imperfectly known. Divergent
views have been expressed regarding the age and growth, maturity and
breeding seasons, migratory pattern and recruitment to the fishery, etc..
Spawning grounds of most of the species have not been demarcated although
the prawns are known to breed in aters.

1e CMFRI, 1969. Prawn Fisheries of India, Bull. cent. mar. Fish.
P.GS. InSt- N0.14: 1"305-

2. GEORGE, M.J. 1962, On the breeding of Penaeids and the recruitment
of their postlarvae into the backwaters of Cochin. Indian J.
Fish. 9(1):110=~16.

3« GEORGE, M.J. 1963, Post=larval abundance as a possible index of
flshing success in the prawn Metapenoeus dobsoni (Miews).

Indian J. Fish. 10(1):135-~39.

4o GEORGE, M.J. and K.H. MOHAMED. 1966. An assessment of marine
prawn fishery resources of Kanyzkumari District, South west
coast of India. Proc. Indo-Pacif. Fish. Counc. 12th Sess.
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5. GECRGE, M.J., S.K. BANERJI, and K.H. MOHAMED. 1968. Size
distribution and movement of the commercial prawns of the
southwest coast of India. FAO Fish, Rep., 57(2): 265-284

6. GEORGE, M.J., K, RAMAN and P. KAKUNAKARAN NATH. 1963, Obser-
vations on the offshore prawn fishery of Cochin. Indian J.
Fish. 104(2):460-499.

7. GEOKGE, M.J., K.H. MOHAMED and N.N. PILLAI., 1968, Observations
on the paddy field prawn filtration of Kerala. India FAO Fish.
Repe 57(2):427-442.

A, GOPALAKRISHNAN, V. 1952. Food and feeding habits of Penacus
indicus M. Ed. J. Madras Univ. (B), 22(1):69~75.

Go MLNON, M.K., and K. RAMAN, 1961, Observations on the prawn
fishery of the Cochin backwaters with special reference to
the stake-net catches. Indian J. Fish.,8(1):1-23.

10, MOHAVED, E.H. 1967. The prawn fisheries., 20th Aniv., Souvenir,
Central Marine Fisheries Research Institute d Ca
T5-814 .

11. MCHAMED, K.H. and C. SUSEELAN. 1968. The deep-sea prawn

resources off the south-west coast of India. S8ymp. Living '
resources of the seas around India, Cochin.

)(:12. PANIKKAR, N.K. and M.K. MENON. 1955, Prawn fisheries of India.
. Eroc. Indo-Pacif. Fish. Counc., 6(3):328-344.
13, PRISCILLA CACES BORJA and S B. RASALAN, 1968. A review of the
culture of SUGIO, Penaeus monodon Fabricius, in the
Philippines, FAC Fish. Rep. No. 57, Vocl.2,

y 14, SUBRAHMANYAN, M. 1965. ILunar diurnal tidal periodicity in
relation to the prawn abundance and migration in Godavari
estuarine system. Fish. Tech., 2(1):26~41.

Plan of work:

1« Regular samples of prawns caught by different gears will be
obtained separately from three different environments viz.,
estuaries, inshore and offshore areas. These samples will
be collected from different centres of both the coasts of
India.

2. The collections wilﬂ%e analysed in detail in the laboratory
and biological data on each of the species willbe recorded.
Size frequency distribution, sex-ratio, maturity etc., will

be recorded for each species.

3« Mean size of all commercizl species of prawns will be estimated
and recorded on an yearly basis from each centre.

4. The data will be maintained in especially designed tables in
permanent registzers,

5« Significant fluctuations in the mean size and annual catch
if noted will be immediately reported.

6. Faunistic and resouices survey, particularly of the deep
water prawns, will be undertaken.
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T. Detailed analysis of the data willbe carried out by the different
groups to study the bioldgical factors such as age and growth,
food and feeding, spawning behaviour, migratory patterns etc.,
of each commercial species.

8. Special collections, as and when required, in addition to the
basic data, willbe made,

9. Experjrénie-will be conducted to induce spawning of prawns under
S : rajdfia;onditions. B ;

10. Pearing of the larvae and adults of important species will be
undertzken in the laboratory with a view to develop culture
teoshniques together withlﬁhe existing pracﬁ?ces of cultufiéof
prav radd iglds. &7 ; 1 e e o : :

o in peeop syt Srfov mits ek o gedcatl ol
11+ Envirommental data of the prawn grounds will be collected and
attempts will be made to correlate the same with prawm abundaznce.

12. Regular collections to siudy the rate of immigration: and emigration

- of larvel anéd juvenile prawns in the esturies and backdaters
will be undertzken.
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Project Code No.: FB/OF /1

Division: Fishery Biology

Location: Bombay, Tuticorin, Mandapam, Chidambaram and
Madras

Title of major project: INVESTIGATIONS ON OTHER FISHERIES

Personnel : Project Leader:

R.V. Nair, Deputy Director

Associgtes:

P, Devadcs, RA
S. Shanmugham, RA
K.X. Appukuttan, PRA
K. Prabhakaran Nair, RA
R. Soundarajan, RA
M.S. Rajapandiyan, RA

Objectives: )
1« To find out the regional an® species-wise abundance nf sharks,
rays and skates and their seasonzl fluctuations, and

2. to elucidate the various biological aspects such as food and
feeding habits, age and growth, reproductive and embryoric

development of commercially important species of sharks, rays
and skates.

Total duration: Continuing

Date of initiation: 197

Brief resume of literature:

In the ten year period 1959-1968, the average amual landings
of elasmobranchs in India was 33,223 tonnes forming 3.68% of the total
marine fish production. The sharks represented by genera, Scoliodon,
Carcharias, Hypoprion and Galeccerdo and the raye and skates belonging to
the genera, Gymnura, Trygon, Himantura, Aetobatis and Phynocholatus are
commercially very important as they provide a rich source of food, liver
oil, vitamins, fish manure, tanning oil ete.

In order to exploit the potential elasmobranchs resources, an
adecquate knowledge of the identity, distribution, biology and fisheries
of the vzrious species 1s very ezsential.

Some important references on the subject are:

1. CHIDAMBARAM, K. and MENON, M.D. 1946, Investigation on the
shark fishery of Madras Presidency, Govt., of Madras Publi-
cation.

2. C.M.F.R.Institute, 1969. Marine Fish: ries Production in India.
Bull. cent. mar. Fish. Res. Inst., No.6, 144 pp.

3, DAY, F. 1878. Fishes of India. Vol. I and II. Bernard
Qnaritch, Londone.



4.

6.

10.

11.
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MISRA, K.5. 1955. On the distribution of elasmobranchs and
chimzeras of the Indian region in relation to the mean
annual isotherms. Rec. Ind. Mus., 53: 73-86.

PRASAD, R.R. 1945. The structure, phylogenetic significance
and function of the nidamental glands of a few elasmobranchs
nf the Madras coast. Proc. Nat. Inst. Sci. India, 11:
282-302.

PRASAD, E.E. 1945. Further observations on the structure and
functions of nidamental glands of a few elasmobranchs of
Madras coast. Proc. Indian Acad. Sci., 22B: 368-373.

SARANGADHAR, P.N. 1943. Tiger shark, Galeocerdo tigrinus,

44: 102-110.

SETNA, 5.B. and P.N. SARANGADHAR, 1947. Observations on the
development of Chiloscyllium griseum, Pristis cuspidatus,
Rhynchobatus djiddensis. Rec. Indian. Mus., 46: 25-29.

SETNA, 5.B. ard P.N. SARANGDHAR, 1946. Selachian fauna of
Bombay waters. Proc. nat. Inst. Seci. India, 12: 243-259.

SETNA, S.B. and P.N. SARANG/DHAR, 1949. Studies on the
development of some Bombay elasmobranchs. Rece. Ind. Mus.,
4T: 203-216.

SETNA, S.N. and F.N. SARANGDHAR, 1950, Breeding habits of
some Bombay elasmobranchs. Ibid. 48:25-54.

/

Plan of work:

1.

2.

Estimation of species-wise catch trends with reference to
different types of gears at sclected centres.

Determination of age andl growth.

Study of length-weight relationship.

Anelysis of gut contents.

Observations on the maturity of gonads.

Investigations on fecundity, variation in the numbers of
intrauterine embryos, duration and periodicity of gestation
(in viviparous form) and other relevant aspects of study to

determine the reproductive potentiality of the various
species.
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TITLE OF PROJECT: Evaluation of the resources of Bombay duck, anchovies,

lesser sardines and other clupeids.

Project Code No.: FB/OF/2

Division: Fishery Biology
Location: Veraval, Bombay, Kozhikode, Cochin, Vizhinjam,
Tuticorin, Mandapam and Waltair.
Iitle of major INVESTIGATIONS ON OTHER FISHERIES
Project: i
Personnel: Project Leader:

S.V. Bapat, JFS

Associates:

’ ;EL-S . Kaikini 'AFS

™ J-Po Karbhari, SR.A

A. Kurian, RA

*G.Luther, AFS
V.Ramamohana Rao, AFS

Bombay duck
investigations

Anchovies
investigations

P. Sam Bennet, AFS

T. Lppa Rao, AFS

{
J
!
{
]

¥B.T.intony Raja, JFS ]
g Lesser sardines
]

and other
S. Lazarus, RA clupeids
R.Thiagarajan, RA investigations

P.Radhzkrishna Nair, RA.

Objectives:

To stucdy the characteristics of the fish stocks, the effect of
fishing on the stocks and to elucidate the various biological feztures
of commercially important fishes in each grougp.

Total curation: Continuing

Date of initiation: 1969.
Brief resume of literature:

In the forties of this century Bombay Auck (Harpodon nehereus)
contribated to 2-3% ouly to th2 all-India marine fish landings. With
the increase in the number of nechanised boats, the catches have enor—-
mously increased and stabilized around 80,000 tonnes per annum. The
symposium on the Pelagic Fisheries Resources of the Seas around India
has recommended that a careful watch on the catch trends of this fish
gheould be maintained. The lesser sardines and snchovies are of great
commercial importance on the east coast and on the southwest coast.

r
1. BAPAT, S.V. 1970. The Bombay duck, Dull. Cent. mar. Fish. Ree.
Inst., 21:66pp.

2. BENNET, P. SiM. 1971. IndianJ. Fish. 14(1&2):145-158 (1967)
3. SEKHAR.N, K.V. 1971. Ibid., 15(1&2): 6879 (1969).
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Plan of work:

With respect to each species on which investigations are already
continuing, the plan of work will be as follows:

1. =accurate resources data especizlly on catch and effort will
be colected from landing centres and also by the personnel
participating in the exploratcory fishing surveys carried out
by fishing vessels.

2. Bioclogical aspects such as age and growth, food and feeding
habits, maturity, sex ratio, spawning and migration will be
studied along with stock assessment.

3. Meristic counts an? morphometric characters of Bombay duck,

and other groups willbe studied with 2 view to determine
different stocks.

* Associnte leaders of respective inv:stigations.
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TITIE OF PROJECT: Studies on the resources of tunas, seerfishes, and

billfishes.
Project Code No.: FB/OF/3
Division: . Fishery Biology
Location: gafgiagam, Minicoy an? Mandapam,
Title of major project: INVESTIGATIONS ON OTHER FISHERIES (PELAGIC
RESOURCES)
Personnel: Project Leader:

¥.D.K. Kuthalingzm, JFS
4ssociates: M.<. (17! | AFS.

.M. Meiyappan, RA
M. Devaraj, SRA

Objectives:

To study the biology and fishery of ~ommercially important
species of tunas, seerfishes and billfishes.

Total duration: Five years.
Date of initizsticon: 1970

Brief resume of litexature

In the In’ian Ocean and ad jacent seas, there is large potential
for exploiting the pelagic oceanic species of fishes comprising the tunas,
seexfishes and billfishes. Detailed investigations on the biology and
fisheries of this group is ess ntial for the proper exploitation and
management of the resources.

The undermentione? publication have reviewed in detail the existin~
knowledge on the syste mtics and biology of the various species under this
group.

1. NiK&MURA, I., T. IWAI and K. MiTSUBARA, 1968, A review of the
sailfish, spearfish and swordfish of the world. Misaki.
Mar. #iol. Inst. Kyotc Univ. Spec. Rep. No.4: 1-95.

2. NaIk, K.V., K. VEERABHADRA RAO and K. DORAIRAJ. 1970, The

Tuna ard Tuna-like fishes of India. Eull. Cent. mar,
Fish. Hes. Inst. No.23: 93 pp.

Plan of work:

1. Species-wise catch trends of tunas at selected centres of obser-
vation will be studied.

« The biology and fishery of the coastal species ol tunas will be
stulied at the different cenires.

3. DBiology an? fishery of the skipjack will be studied in the
Laccadives.

4. The abunfance and fluctuations in the haitfishes resources in
the Ladecadives will also be investigated.

5. The fishery and biology of the commercially important species of
seerfishes nnd billfishes will be studied and taxonomic features
on the groups will be locked intc whenever necessary.
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TITLE CF PROJECT: Studies on the resources of catfishes, perches,
carangids and lizard fishes

Project code No.: FB/TR/1
Division: Fishery Biology
Locaticn: Bombay, Cochin, Vizhinjam, Tuticorin, Mandapam

Madrag and Valtair.
Title of major prociject: INVESTIGATICNS O DEMERSAL RESOURCES

Personnel : Project Leader:

B. Krishnamoorthi, JIFS

Agsociates:

P. Mojumder, AFS § catfish

M.Gopinatha Menon, RA { investigations

P.T.Meenskshisundaram, AFS )

2 o) '

9°R1 uhanmuggve?u, AFS { Perches

P. Nemmalwar, RA J UrTEEt Bt S

G.K. Vinei, Ra. { &

P. Natarajan, RA ¢

oeBagheeruddin, AFS " Lizard figshes
investigations

* S5.Reuben, AFS Q Carangid

P.V. Sreenivasan, RA § investigations

Objectives:

Te stuly the fishery ané biology of commercially important specics
of catfishes, nerches, lizard fishes and carangids.

Total duration: Continuing

Date of initiation: 1969 »

Brief resume of literzture:

1. SINGH, V.D. and M.S. REGE. 1968, J. Bowbay nat. Hist. Soc.,
65(1): 75.

2.  KRISHN:MOORTHI, B. 1968. pProc. Symp. Living Resources of
Seas arcund India (in press).

3. OSLKH MAN, K.V. 1968. 1Ibid.

Plan of work:
1. Detailed investigations on biological aspects such as, age,
growth, reproduction, migration and feeding habits.

P Participation of the personnel in the acutzl fishing operations
of the exploratory fishing vessels for collection of fishery
and environm.mtal data.

- - -

¥ Associate leader of respective investigations.
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PITLL OF -PROJECT: - Sciaenids, -and polynemids resources of-the east and west
o ccasts of India.

Project Code No.:  FB/DR/2

Division: Fichery Biology ;

Locations Bombay, Calicut, Mandapam, Madras, and Walta}:.
Title of major project: INVESTIGATIONS ON DTEMERSAL RESOURCES
Personnels: Project Leader:

T. Tholasilingsm, FS
Associates:

‘SIJC Rajén, AFS
T. Appa Rao, AFS
R.S.Lal Mohan, AFS

§

%
K.V.Somasekharan Nair, RA g Selaenid

]

|

{

{

; . { ons
A. Jayaprakash, Ri investagasion

C.lMuthiah, RA
SeSrinivasaransan, KA

*V.K. Deshmukh, AFS
K. Dorairaj, AFS

Polynemid
investigations

Objectives:

To study the fishery and biola y of commercially important
gspecies of scizenids and polynemid fishes.

Total durstion: Continuing

Date_of initiaticn: 1969

Brief resume of literature:
1. RiC, K.V.5. 1971. Incian J. Bish. 15:88-99.
2. YAZDANI, G.M. 1966. J. Zool. Soc. India, 15(1): 64-65.
3, KAGVADE, P.V. 1970. Bull. cent. mar. Fish. Res. Inst. No.18:69 pn.

Plan of work:

1« To elucidate biclogical aspects such as age, growth rate, food
and feeding habits, maturation, spawming ete. of commercially
important species un'er each group.

2« Participation of the personnel in exploratory fishing vessels
for the collecticon of biological 2nd environmental data.

* issociate leader of respective investigations



IITIE OF PROJECT: Studies on the resources of silver bellies, silver biddies,
and ribbon fishes.

Project Code No.: FB/DR/3
Tivision: Fishery Biology
Location: Vizhinjam, Mandapam, Madras andé Kakinada.

Title of major project: INVESTIGATICN CN DEMERSAL RESOURCES

Fersconnel: Project Leadex:
G. Venkataraman, JFS
Associates:

K.Venkatasubba Reo, AFS ] Silver bellies &
C.R.Shanmugavelu, AFS } silver biddies
J.C. Gnznamuttu, AFS | investigaticns.
K. Rejasekharan Nair, RA

#P.T. Meenzkshisundaram, AFS { Ribbon fish
K.A. Nerasimham, AFS | investigations,

Chijectives:
To study the fishexry and biology of silver bellies, silver

biddies and commercially important species of ribbon fishes.

Totnl durstion: Centinuing

Date of initiztiont 1969

Brief resume of liter=ture:
1. VENKATARAMAN, G. 1960. Indian J. Fish., T: 275-306.
©. JLVES, P.S.B.K. 1967, Memoir No.1 }jar. biol. Ass. Indiz.,

Flan of work:

1« To carry out detailed investigations on the biological aspects
such zs ape, growth rate, reproduction and feeding habits of
celected species under each ZToUpT

2. Participation of the personnel in exploratory fishing vessels
for collecting fishery and environmentzl data.

3« To stuly the probable effect on the amndance of silver bellies

consegquent on the erection of a fish meal plant a2t Mandapam.

* Associate leader of respective investigations.
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TITLE OF PROJECT: Evaluation of demersal rescurces of some selected areas
(in collaboration with Deen Sea Fishing Station)

- s e mm e e e s e e me me em e e e mm m e e am mm W mm e o wm  mm s e e em e

Project Code Noot FB/IE/ 4
Divisions Fishery Biology and
Location: Bombay, Cochin, Tuticorin, Kekinada,/Port Blair.
Iiajor project: INVESTIGATION ON DEMERSAL RESOUKCES
Personnel: Project Leader:

C. Mukundan, AFS (Cochin area)

Asgociates:
4£880Cc1atEes

P. Kerunakaran Weir, Rt  (Cochin area)
*K.A. Naragsimham, APS %
G+ Sulhakara Rao, SXA v
kinada are=z
Y. ippana Sastry, LA g Kokinadq ave

W. Venugopalan, KJ

*V.ll. Bande, AFS Port Blair area

K. Prabhakaran Nair, RA Bombay area

P. Natarajan, BRi Tuticorin area
(biectives: )

Tc evaluate, the area-wise an? region-wise azbundance of demersal
rescurces by making fetailed investigations =t some selected areas such as
Bombay, Cochin, Tuticorin, Xakinada z2n? Port 3lair.

Duxation: 5 years
Date of initiation: 1972

Brief resume of literature:

l“f‘-o, K' VIEU‘LBH‘*DE-A, 19690 Bull. centc M2Y e Fisbn R&‘S- Inst-
6:69 pr.

Plan of work:

1.The distribution nattem and fluctuations in the a2 mndance of
constituent spucies in each area will be studied,

2.Farticipation of the nersonmel in the actual fishing operations
for the collection of \fishery an’® envirommental data.

* lssociate leaders of respective arcas of investigations.
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TITIE OF PROJECT: Studies on the resources of flat fishes, pomfrets

and eels
Project code No.: FB/TR/S
Division: Fishery Biology
Location: Calicut, Mangalore, Bombay and Veraval.
Title of major project: INVESTIGATION ON DEMERSAL RESOURCES
Personnel: Project Leader:
. &. Seshappa, FS
stociatéé;

A.C.C.+Victor, RA. Flat fish investigations.
u//’ Kuber Vidyasagar, SRA Poémfret investigations

3

M. Zafar Khan, RA. Eel investigations.

Objectives:

To study the fishery and biolopy of commercially important flat
fishes, pomfrets =nd eels.

L

Total duration: Continuing
Date of initiation: 1969 X

Brief resume of literature:

1. SESHAPPA, G. and BHIMACHAR. 1955, Indian J. Fish., 2: 180-230
2.-SESHAPPA, G. 1972, Ibid., 17(1&2): 149-158.
3. S[‘-.n.PR nuf‘\{, L-bo |965 Ibldo’ 10' 140“1A7'

4. :1L, D'v' ?..n-. I{-H-. _LJOHAMED, 19570 \_]" BOmba!. _II_@}:_. Hist- E'
54(3): T32-T4Q,

FPlan of work:

1i.To elucidate biological aspects such a2s age, growth, food and
feeding, maturation, spawning etc., of commercially important
species under each'group.

2. Participation of persomnel in the Deep Sea Fishing Staticn
vessels.,
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Project Code No.: FB/Misc/1

Division: ) _ Fiil:cery Biology

Location: Cbehin, Mandapam and Kakinada.

Title of major project: W L 7“/4/"\..-\_9
Personnel: Project Leader: 7

K.H. Mohamed, FS
Associates:

G.Suchakara Rac, SERA
K.M.S. Ameer Hamsa, SRA
& M. Kathirvel, RA. eh -
Y i ' TZ-/?CUJ‘*K 7&7&\ =
Objectives:
1 To collect resources dataﬂm shallow water lobster, deep
water lobsters amd commercially important crabs.

2« To elucidate the various biological aspects such as age and
growth, food and feeding habits, maturation, spawning,
migration an?! behaviour of commercizlly important species of
lobsters and crabs, (Pamulirus homarus, Puerulus sewelli,
Portunus pelagicus, Secylla serrgt:-)

Duration: Continuing
Date of initiation: 1969 '

Brief resume cf literature:
' 1. GEOHGE, M.J. 1967. Proc. Symp. Crustacea. Mar. Biel. Ass.

India.-, Pto IV, 1308"1316.

2. RAO, P. VEDAVYASA AND M.J. GEORGE. 1968. Abst. Symp. Liv, Res.
Seas Around India.

3. GEOKGE, P,C. and K. KAMESH NAYAK. 1961, Indian J, Fish.,
3(1):44-53

be GEOHGE MeJ., K.H. MOHAMED and N.N. PILLAI. 1968, FAQ Fish.
HeE- 57(2) :427-492.

Plan of work:

'
1+ Regular observation on species-wise abundance of the different

groups. c p)
2. Studies on biologic=l WW w d

) /,/a,,{c/w/\l. (o

io

4« Larval development and rearing of the lobsters



- e Em e o o e o SR ER R o R SR O e e Ee e e e e e e e e S em S En e Em B e e =
.
.

TITLE OF FROJECT Studies on the resources of commercielly important

molluscs.
Proje e No,: FB/MISC/2
Bivision: Fishery Biology
Location: Tuticorin, Vizhinjam, Mandapam and Madras.
Title of major project: MISCELLANEOUS INVESTIGATIONS
Pexrsonnel: Project Leader:

K. Nagappan Nayar, JFS
Agsociates:

S. Mahadevan, JFS } Chanks and pearl
K. Ramadas, RA ) oyster investigations
Pon Siraimeetan, RA

K.3atyanarayana Rao, AFS Edible oyster

investigations
G.P.Kumaraswamy Achari, SRA Mussels investi-
gations.
R. Saryesan, SRA. Cephalapods
investigations

Objectives:

1« To study the ecology and biclogy of chank and rearl oyster,
their population dymamics, and charting of pearl banks and
chank beds,

2. To stuly the biological an’ ecological aspects of edible
oyster, C. madrassensis.

3. To stu’y the fishery and biology of green and browm mussels

£+ To study the taxonomy, fishery and biclogy of cephalopods.

Total duration: Continuing
Date of initiation: 1969

Brief resume of literature:

1. MAHADEVAN, S. and K. NAGAPPAN NAYAR, 1966. J. mar, bicl. Ass.
In’ia, 8(1):213-218.

2, MAHADEVAN, S. and K. N/CAPPAN NAYAR, 1968. Ibid. 9(1):147-163.
3, JONES, S. 1950. J. Bombay Nat. Hist. Soc. 49(3):519-528.
Plan of work: -

1« At Tuticorin, pearl banks and chank beds willbe surveyed using
SCUBA for the unerwater observations on their ecologye. Stock
assessment of pearl oyster and chanks.

2. Biology, ecology an® physiological aspects of C. madrassensis
will be investigated at Mandapam.

3. Biology of green and brown mussels, their ecclogy and potential
resources will be investigated at Vizhinjam.

4. Systematics, anl fishery biology studies cn eommercially importint
squids will be studied at Cochin and Macras.



Project Code No.:  FB/MISC/S
Division: Fishery Biology
Location: Cochin, Vizhinjam, Man-apam, Tuticorin, Madras znd
‘ Kakinada
Title of major project: MISCELLANEOUS INVESTIGATIONS
Persconnel: Project Leader:
SeZs Qasim, Director
Associates:
*R.V.Nair, Deputy Director { Fish and prawn culture in salt pans
P.Bensam, AFS } of Tuticorin.

R.Marichamy, SRA

M.M.Thomas! ATS Q

‘K.V.George, RL Prawn culture at Cochin.

M.Kathirvel, RA

D.Sivalingam, SRA - Prawn culture at Mandapam,

G.P.¥umaraswamy Achari, SRA - Mussel culture at Vizhinjam
K.S.5undzram, RA - Mussel culturc at Madras

" *K.Negzpran Nayar, JFS ) Studies on transplantation of elame

S.Mahadevan, JFS ) and edible oyster at Tuticorin and
K.Satyanarayana Raq, . AFS ] Mandapam.

K.Ramadas, R4 -0
*K .Rengarajan,. AFS § Studies on thg suitability of estuarine coastal
T.Naomi, Ri ) areas for mariculture 2t Ennore.(Tamil Nadu)
K.A.Nzrasivham,AFS { Prawn culture in plastic cisterns at Kakin -~
G.Sudhakara Rao,SHA § Studies on clam and mussel culture.

*K.Alagarswami, JFS QExperiments on pearl culture
. A.Chellam, JSA

Chjectives:

1. To investipate thz,‘possibilitius of mariculture with special
reference to mussels, oysters, prawns and fishes.

2. To estimate the production potential of different groups
in mariculture.

3. To develop techniques for producing cultured pearls from
the Indian pearl oyster.

‘Total duration: 6 ycars
Date of initiation: 1971

Brief resume of literature:

Mariculture is now well developed in many ccuntries including
8pain, France, Netherlands, U.K. z2nd Japan. Molluscs give the highest
yield per unit area, although crustaceans and fishes also are reported
tc give high yields. Japan is the country of cultured pearl industry and

* !ssocinte leaders of respective zreas of investigations.
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has enjoyed a virtual monopcly in this field. Recently several countries
like Australia and Philiprines with pearl oyster resources have started
rearl culture (Tranter, 1957; Wells, 1965). In Indiz, the initial exper-
iments conducted at ¥rusadai during the years 1933-1940 were not successful
éDevanesen and Chidambaram, 19563 Devanesen and Chacko, 1958). Alagarswemi

1970) has described the Japanese pearl culture methods and has indicated
the prospects of pearl culture in India,

1

2

10.
1.

ALAGARSWAMT, K. 1970. Pezrl culture in Japan and its lessons

for Indiz. Proc. Symp, Mollusea, III: 975~993. Mar. biol.
£.5§§u Inl:‘ ia.-

DEVANESEN, D.%. and P.I. CHACKO, 1958, Revort on the culture
pearl experiments at the Marine Fisheries Biclogiczl Station,
Krussdai Island, Gulf of Mannar, Contr., Mar. Biol. Sta.
Krusadai Is., Gulf of Mannar, 5:1-26.

DEVANESEN, D.W. and K. CHIDAMBAR/M, 1956. Results obtained at
the pearl oyster farm, Krusadai Island, Gulf cof Mammar and
their application to the problems relating to pearl fisheries
in the Gulf of Mannar, Part I. Ibid., 4:1-R9.

| QASIM, S.Z. and G.P. KUMARASWAMI ACHARI, 1972, Seminar on meri-

culture and mechanised fishing, Abstracts. p.13. Dept. of
Fisheries, Govt. of Tamil HNadu.

PICKFOKD, G.E. and J.W. ATZ. 1957. N.Y. Zool. Soc., New York
The Physiology of Pituitary gland.

N.RAYANAN KUTTY, M. 1969, FAO, Fish. Repe, 57(3):957-969.

GEOKG., M.J., KeH. MOHAMED and N.I. PILLAI, 1968, Ibid.,
57(2): 427-442.

TAMPI, P.R.5. 1969. Indian Farming, 19(9):53-56.

TRANTER, D.J. 195T. Pearl culture in Australia, Aust. J. Sci.,
19:230-232,

Ri0, P.V. 1970, IFFC. Symp. on coastsl - &guaculture, Bangkok.

WELLS, V. 1965, How northern pearl farms are progressing.
lust. Fish. Newstett., 24(6):23.

Flan of work:

e

2e

3-

Culture of sea water and brackish water fish, clam and oysters
in suitzble saltwater areas of Tuticcorin and Mandapam.

Qualitative and quantitative assessment of the availability of
fry, fingerlings and juveniles of fishes suitale for salt watexr
culture.

Investigation on the survival an? behaviour of animals during
culturc cperations.

Investisation on the suitabllity of estuarine and coastal
areas for mariculture,

Experimental culture of mussels will be undertaken at Vizhinjan
ard other suitable nlaces.

Farming of pearl oysters (Pingtgda,igpata) at suitable sites
off Tuticorin and Mandapam in the Gulf of Mannar.

Production of nuclei from suitable shell material indigenously
(and import of shell beads from Japan for the present experi-
ments.

Nucleus implantation experiments.

Pogt-operation care cf cysters.

Collection of cultured pearls.
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oject Code No: MBO/ES /1

Division:

_Lccation:

Marine Biology and Oceanography

Bembay, Karwar, Mangalore, Calicut, Cochin,
Minicoy, Tuticorin, Mandapam, Madras, Waltair,
and Port Blair.

Title of major project: EMWIRONMENEAL STUDIES

Personnel: Project Leader:

A.V,.3., Murthy, FS
Associates:

G.S. Sharma, JFS
C.P.R-mamirtham, AFS
D. Sadananda Rao, AFS
N.P.Kunhikrishnan, JSA

K.N. Krishna Kartha, AF
K. Radhakrishna, AFS
N.S. Radhakrichnan, AFS
F. Mojumler, AT'S

GeGs Annigeri, AFS

H. Marichamy, SRA .
‘.M. Melyyappan, RA

Pon Biraimeetan, RA
V.Kunjukrishia Pillai SR. |
C.K. Gopinathan, SRA
K.V. George, KA

KeJe Joseph, RA

A1]1 Regions

(¢5]

T I S I W e e W S e e, W

Inshore waters

Backwaters amnd
Q estuaries
i (west coast)

Objectives:

1. Collection, processing and interpretation of data on physical
and chemical properties of sea water such as, temperature, density,
salinity, oxygen content, nutrient contents, and on marine meteoro-
logical aspects.

2. To study the correlation between physic2l and chemical para-~
meters needed for fishery data.

3. To assess the role of nutrients in phytoplankton productivity.

4e¢ To stuldy sedimentation in estuaries.

5. To study the development of new techniques and instrumentation
in marine research.

6. To study the fisheries of hackwaters in relaticn to physical and
chemical conditions already knmown. Special emphasis te be given
on the shrimp fishery of the backwaters ~-né estuarine areas acting
as nursery grounds for young shrimp.

Total duration: Continuing
Date of initiation: 1969

Brief resume of literature:

1. UDA, M. 1952. J. Tokyo Univ. Fish., 38(3):363-389
2 ,STRICKLZND", J.D.H. amd T.R. PARSONS. 1968. Bull. Fish. Res.

'B'gn Cznada. Ko. 167 .
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Flan of work:

1e

4o

5

6.

Routine hydrographical data to be collected, processed and

analysed for physical and chemical properties in the respective
regions.

leteorologiczl data to be collected wherever possiblc,

The hydrograrhical data already collected by the Institute
from Hesearch Vessels willbe processed and analysed for
vertical and horizontal distribution patterns for temperature,
salinity, dissolved oxygen and computed parameters will be
charted out and male available for use in fishery irvestigations.

The nutrient contents in the sea water will be analysed and
processed for their seascnal distribution patterns in relation
to the rate of primary organic production.

Sedimentaticn in estuaries will be studied by sounding methed
and also by analysis of suspended mattex.

Data on teﬁperature, salinity, oxygen content, nutrient
content, p, alkalinity, conduetivity, turbidity, plankton,
rrimary productivity and’ fisheries of the Cochin backwater
will be collected with special emphasis of the prawn fisheries
cf the region,.
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TITIE OF PROJECT: Environmental studies - Circulation and related

vhenomena.,
Project Code No.: MBO/ES/2
Division: Marine Biology arm® Oceanography,
Locaticn: * Cochin

Title of major project:  ENVIRONMENTAL STUDIES

Personnel: Project Leader:
G-S . Sham’ JF.S

Agsocliates:

on-So M‘ul‘thy, FS
C.P.Ramamirtham, AFS
K.P, Viswanathan, LFA

Objeotives:

Tc study the seasonal variations in circulation (both vertical
and horizontal) off the west coast of India and in the Northern Indian
Ocean based on available data at the Institute and also from those
obtainable from International zgencies and to examine the influence of
upwelling, sinking and related phenomena on “ifferent fisheries.

Total duration: Continuing
Date of initiation: 1969
Brief resume of litermture:
1. MONTOGMERY, K.B. 1923, Papers in vhysical oceanography and

meteorology 6(2):55.
2. WYRTKI, K. 1962. IIOE. Coll. Rep., 1:133=149.
34 SHARMA, G.S. 1966, J. Mar., Biol. Ass. India., 8(1):8-19,
4. SHARM:, G.S. 1968, Proc. Symp. Indian Ocean March, 1967.
N.I.S5.I. No. 38:263-276.
Plan of work: '

1. Based on the oceancgraphic data collected by the Institute since
1957, monthly temperature anomaly maps will be prepared by =z
graphical technique for inferring the intensity and duration of
upwelling ang gsinking off the west coast of India.

2+ The data already available from the cruises of R.V. VARUNA and
other vessels, those ccllected curing the 10 period and relevant
data available from the Indian Meteorological Department will be
examined to study the following:

a) the phenomencn of circulation off the west coast of India based
on isentroric analysisj

b) the Aynamical anomalies;

¢) the drift currents induced by atmospheric winds; and

d) the distribution pattern of salinity, dissolved oxygen, depths
and acceleration at different lsonosteric surfaces.

- e e e -
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Project Code No,: MBO/ES/3
Division: Mzrine Biology and Oceanography
Location: Bombay, Karwar, Calicut, Cochin, Tuticorin,

Mzdras and Waltair.

itle of major project: ENVIRONMENTAL STUDIES

————

Personnel : Project Leader:
P.V. Remachandran Nair, JFS

ssoci-tes:

K. Racdhakrishnz, AFS

V.S5.K. Chennubhctla, AFS
Sumitra Vijayaraghavan, AFS
k.G, Girijavallabhan, SEA
C.P. Gopinathan, SRA

KaJ. Jeseph, RA

and others

Objectives:
1e To assess the poteantial productivity of the shelf waters along
the west an? - east coasts of Infia.

2. To estimate the standing crop of phytorlankton organisms and to
determine the relationshir between phytoplankton productivity =nd phyterl-
ankton biomass.

3« To study the influence of iscolated environmental factors on
unialagzl cultures,

4. Qualitative and quantitative stulies cn phytopl ankton of offshor
and oceanic waters.

Total duration: Ccntinﬁing
Date of initiation: 1969

Erief resume of literature:

1. STEEMAN NIELSEN, E. and LE.4. JENSEN, 1967. Galathea Rents. I

2. PR4SAD, R.R., S.K. BANERJI and P.V.R.NAIR, 1970, Indian J.
Anim. Sei. 40(1):73-79.

3. RICHAKDS, F.A. ané T.GC. THOMPFSON. 1952, J. Mar. Res. II:156-172.

4o ARUGA, Y. 1965. Bot. Mag. Tokyo. 78:280-288, 360-365

5. GRCNTVELT, J. 1960. Medd. Denmarks. Fis¥ Havund 2(3):55-92.

Plan of work:

1e Organic production in the sea to he “etermined by 140 technique.

2e Estimaticn of standing exop of phytoplankton by pigment znalvsis
and by total cell counts.

3+ Suitable culture experiments to be planned and carried out to
assess the influence of each environmental factor on unialgal

cultures,
A, Taxonomical arnd ecological studies on phytoplankton of offshore

and eceanic waters.
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oject Code No.: - MBO/FL/4
Division: Marine Biology ard Oceanograrvhy.
Location: - ‘ -Bombay, Karwar, Mangzlore, Calicut, Cochin,

Tuticorin, Mancdapam, Madras, Waltair and
Port Blair. .

Title of Major Project:  ZCOPLANKTCN INVESTIGATIONS

Personnel: Project Leader:
E.G. Silas, SFS

Associates:

K.N. Krishna Kartha, AFS
K.G. Girijavallabhan, SEA
P.Dhandapani, SRKA
P.Parameswaran Pillai, SRA
K.J. Mathew, SEA
R.Marichamy, SRA
M.Srinivasan, RA

M.M. Meiyappan, RA
¥.Rengarajan, HA

Pon Siraimeetan, RA

and others.

Objectives:

In any fishery criented investigation, the proper understanding
of the relationship between the fishes that consitute the fishery and zoo-
plankton which constitute their food is an essential prerequisite.. The most
important factor that influence the fishery of a region is the plankton
production. Apart from primary production which gives the first important
link in the food chain of the sea, it is essential to follow the cycle of
_ events and transformation of material of different trophic levels so as to

give \{a.lirl predictions regarding the natural fluctuations in the abundance of
fish stocks.

This project is aimed at elucidating the above mentioned ecologic: L
aspects with particular reference to fishexie sand zlso to highlight the role
of zooplankton in the comnlex marine food chain.

Tctal duration: Continuing
Date of initiation: 1969

Brief resmme of Litersture:

The undermentioned publications give important and useful infor-
mation relevant to the project:

1. STEELE, J.H. (Ed) 1970. The Marine Food Chaig. Oliver and Boyd,
Edinburgh.

2, SUBRAHMANYAN, K. 1959-~1965. Studies on the phytoplankton of the
West coast of Inlia, Part I to IV.

3, PRASAD, K.R. 1968, IIOE Plankton Atlases. 1(1&2).
4, FLEMINGER, A, 1964, CLLCOFI Atlas. No.2.
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SEWELL, R.B.S. 1929-1942. Mem. Indian Mus. 10:1-221
GEOFGE, P.C. 1963, J. Zool. Soc. India, 5(1):76~107.

MAUCHLINE, J and L.R. FESBER. 1969, idvances in Marine
Biclogy, VII. -
KUSSEL, F.5. 1935. J. Mar. Biol, Ass, U.K., 20(2):309-332.

TOTTON, A.K. 1954, Discovery Rep. 27:1-162.

Plan of work:

1+ Collection of zcoplankton samplés using standard methods.

2
3

Je

Je

Estimation of zcoplankton biomass.

Taxonomy and hiology of important zooplankton groups such

as Copepoda, Decapod larvae,:Chaetognatha, pelagic Tuniczta,
Euphausiacea, pelagic¢ Gastropoda, larval Cephalopoda, Ostracoda,
Siphonophora to be studied.

Study of the importance of zooplankton as indicators of water
masses., '

Study the distribution ard abundance of these groups with special
reference to hydrograrhic conditions.

To assessthe role of zooplankton in the marine food emrin.

To study the importance of bioscattering and tc identify the
biologieal constituents of Deep Secattering Layer.
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Project Code No.: MBO/PL/2

Division: Marine Biology =zm Oceancgrathy .
Location: Bombay, Karwar, Mzngalore, Calicut, Cochin.

Vizhinjam, Minicoy, Tuticcrin, Mandzpam,
Valtair and Port Blair.

Title of major project: ZOOILANKTON INVESTIGATICES

Personnel: Project Leader:
E.G. Silas, SFS
/Associates:

P.Vijayaraghavan, JFS

V.Kunjukrishna Pillai, SRA
K.G.Girijavallabhan, SRA

G.5.D.Selvaraj, RA '
M.M.Meiyappan, RA

¥.Rengarajan, KA

MeRajagopalan, RA

Pon Siraimeetan, RA

. Karuppaswamy, RA

Objectives:
1. Quantitative =2ssessment of total fish eggs and larvae in the
plankton.

2e To lccate spawning grounds and study the spawning seasons and
spawning intensities.

3« To estimate the recruitment to the stocks.
4. To make detailed life history studies on important species.

5. To prepare charts showing distribution of fish eggs and larvae
in spacec and time.

6. To study the influence of envirommental factors affecting the
abundame and distribution of fish eggs and larvae.

Total duration: 5 years
Date of initiation: 1949

Brief resume of literature:

Previous invectipations on fish egrs and larvae from the Indian
Seas chiefly include the qualitative sspects such as the descriptive stages
of eggs and larvae cof some species. Very little information 1s available
on the quantitative and scasonal abundance of fish eggs anl larvae. One
sericus Adrawhack has been the lack of information on the specific icdentity
of fish eggs am larvae which is partly due to the paucity of information
on the ichthyofauna.

1. AHLSTHOM, E.H. 1954, Fish. Bull. U.S. Fish Wildl. Surv.
93(56) :83-140.
o, AHLSTRQY, E.H. 1959, Ibid.,161:107-146; 165:185-213,
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4« MITO, S. 1961, Sci. Bull. Fac. Agri. Kyushu Univ,, 18(3):

285"310-
5« SILAS, E.G. and K.C. GEORGE, 1970. J. mar. biol. Ass. India,
1101 ) ‘

6. DELSMAN, H.C. 1922-1938. Fish eggs and larvae from the Java
Sea, Nos. 1-24, Published as a series in Trebuia, Vols.
2 to 16. s

Plan of work:

1« Borting of fish eggs amd larvae from the zooplankten samples.

2. Estimation of abundance of tctal fish eggs and larvae for the
preparation of synortic charts.

3+ The subserting of fish eggs and larvae and the study of the
seasonal abundance and fluctuztions of major constituent
species,

4« Description of the various stages of life nistory.

5« Preparation of keys for the identification of the fish eggs
and larvae. :

6. ALbundance and Aistribution of fish eggs and larvae in relation
to environmental factors.

7. Determination of spavming periods and loeate spawning grounds.

8. Survey of egz and larval surveys to study the survival and
recruitment tc the fishable stocks.




Project Code No.: MBO/MISC/1

Division: Mexine Bioclogy and Oceanography
Location: Mardapam

Title of major project:  MISCELLANEQUS INVESTIGATIONS
FPersonnel: Project Leader:

Vacant - (Under the temporary administrative
control of G.Venkataraman, JFS.)
Associztes:

F.5. Kuriakose, Ri.
N. Kaliaperumal, RA

hlectives:

1« To survey thc seaweed resources of the Tamil Nadu coast from
Mandapam to Colachel for estimating the standing crop of
seaweeds and for maping productive areas.

2. To carry ocut culture experiments under laboratory conditions
- on commercially important seaweeds to investigate the life-
history am to develop suitable techniques for seaweed

farming.
Total duration: v Contirr g
Date of initiation: 127

Brief resume of literzture:

KAO, M. UMAMAHESWAKA, 1971. Bull. cent. mar. Fish. Res. Inst.,
Noe 200

Flan of work:

1« Suryey of seaweed resources will be planned and conducted in
collaborstion with the State Fisheries Devartment and C.S.ILC.LE.I.

2+ Seaweed sample will be collected =longz transects from different
staticons.

3« Lzboratory culture of seaweeds will be maintained for studying
the life-history an” physiologiczl factors.

:-.'-b



Project Code No.: MBO/MISC/?

Division: Marine Biology and Oceanography
Location: Cochin

Title of major project: MISCHLLANEOUS INVESTIGATIONS
Personnel: Project Leader:

E.G. Silas, SFS

Associates:
M.3. Kajagopalan, AFS
G.5.D. Selvaraj, RA
M.Rajagopzlan, RA
A. Regunathan, RA €3
I.Davicd Raj, HA
K. Nandamumar, JSA
and others

Objectives:

1« To investigate the gualitative aspects of demersal, midwater
and pelagic fishes caught by various exvloratory fishing gears employed
by h.V. VALUNA =and other vessles in the continental shelf, eontinental slove
and eceanic waters.

2. To stu’y the emersal fish complexes zn?¢ associated organisms
occurring at different depths of the continental shelf and continental slope

3. To investigate the different aspects of the biology of the
dominant species.

4. Tc stu’y the correlation between the occurrence of deep water
fishes aml the abundance of fish eggs and larvae.
Total duration: 4 years
Date of initiation: 1969

Brief resume of literature:

Till very recehtly, large scale exploratory fishing in the
Indian seas have heen confined to demersal fishing from depths upto 75 m
on the continental shelf. Since 1963 a systematic programme of exploration
of decper areas, especially the continental shelf edge and the urper
continental slope off the south west coast of India, hzs been undertaken
(75 to 450 m) by R.V. VARUNL a1 other vessels of the INP for assessing
the “emersal fish resources. These surveys hove thrown light on important
demersal fishing grounds and potential demersal fish resources. Several
fishes, crustaceans and molluscs hitherto unknown from these waters, have
been abundantly found in deep waters.

For the first time Auring the exploratory fishing cruises of E.V.
VARUNA and other vessels, frift nets and purse seines have been used for
pelagic fishes such 23 tunas with interesting results.

1. K40, K.V. 1969, Bull. cent. mar, Fish. Res.Inst. No.6:1-69.

—_— e =

2. SIIA[LS’ J:-Gn’ GIS.D. SELVAW and Al HEBUNATHAN. 1%9. Curr.
Sei., 38(5)1685 = 1(6.
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3, SILAS, EG. 1969, Ibid., No.12: 1-86.
4. SILAS, E.G. and N.K. PRASAD. 1969. Curr. Sci. 38(20):

484~486.
H5e GEORGE, M.J. and P.V. RAO. 1966. Proc. Symp. Crustacea I:
327-336.

Plan of work:

Since the distribution of several species of fishes from the
continental slope and cceanic waters have becn recorded for the first
time in India, the preparation of suitable taxoncmic information will
facilitate thelr future identification. Such works will also be helpful in
the identification of eggs and larvae of fishes from the plankton.

1« Regular participation in the exploratory surveys for obtaining
samples of the dominantspecies for studied cn their feeding habits

and spawnins behaviour will be carried out.

2s Echo surveys will be carried ou for investigating the fish
concentrations and fishing grounds.

3« Assessment willbe made of potential fishery resources
based on exploratory fishing data-
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TITIE OF PROJECT: Investigations on the mud banks of Kerala coast and their
influence on the fisheries.

Project Code No. JBO/MISC/3
Division: Marine Biology and Oceanography
Locationt ) Cochin
Title of major Project: MISCELLANEOUS INVESTIGATIONS
Personnel: Project Leader:

' AV.S. Murtry, ¥S

D.Sadananda hao, AFS
K.J. Mathew, SRA
C.P.Gopinathan, SRA
C.X. Gopinathan, SRA
A.Regunathan, RA
P.G. Jacob, RA

Objectives:

The formation of mud banks is zn interesting phenomenon specific
tc the Kerzla State. It has 2 very importent bearing on the fishery in some
parts of Kerala and needs intensive investigations on their formation,
existencc an? disappearance an? their influence on the fishery.

Total duration: Continuing
Date of initiation: 1971

Bricf resume of literature:
1o SADANANDA KuO, D. 1967. The mud banks of the west coast of India.
CMFEI 20th Anniv. Souvenir., pp.99-102.

2. DANODAKAN, k. and C. HRIDAYANATH/N, 1966. Studies of the mud
benks of the Kerala coast. IIOE Symp. 1966.

3. SESHAFPA, G. 1953. Observations on the physiczl and biological
features of the inshore sea bottom along the Malabar coast.

4. SESHAIFPA, G. 1953, Fhosphate content of mud banks along the
Malabar coast. Nature, Lond., 171, p.526.

Plan of work:

1o Collections a2t regular intervals of data on physical, chemical arnd
binlogical aspects.

2. Investigation on the influence of mud banks on the fisherys

P T



Project Code No.: MBO/MISC/5

Division: Marine Biology and Oceanography
Location: Cochin _

Title of major project: MISCELLANEOUS INVESTIGATICNS
Psrsonnel: Project Leader:

S.2Z. Qasim, Director
Associates:

P.V.Kemachandran Nzir, JFS
Sumitra Vijayaraghavan, AFS
D.C.V. Easterson, RA

P.G. Jacob, RA

c.V. Mathew, RA

Objectives:

To study the primary and secondary production rates in some

" gelected environments for determining the ecological efficiency and

transfer of energy at different trophic levels. For the cultivation and
 harvesting of resources, it is essential to Bave an understanding of the food
chains and a detailed knowledge of enexgeti?s in these environments.

Total duration: 2 years

Date of initiation: 1971
Brief resume of literature:

Marine féod chalns play an important role in Man's search for
proteinous food. Recently much emphasis has been given on researches

connected with the various aspects of the trophic relations in the sea
with 2 view to determine the efficiency of food conversion.

'Marine Food Chaim! (Ed. John Steele) OLIVER and BOYD. (1970).

Plan of work:

Several areas have bem selected in which the conditions of
production and energy transfer can be determined throughout the year.
Seasonal variability and the magnitude of organic production, vhyto-
plankton standing crop are being studied and measurements are made
simultaneously on the biomass of zooplankton amnd fish.



TITLE OF PROJECT: Marine environmental damage (polluticn, engineering works
and other man-made changes)
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Project Code No.: MBO/IISC/6

Division: Marine Biology and Oceanography
Location: Cochin, Bombay.

Title of major project: WNISCELLANEQUS INVESTIGATIONS
Personnel: Project Leader:

S¥Z. Qasim, Director
ssociates:
‘é.c.suas, SFS
P.V.Ramachandran Nair, JFS
K.Radhakrishna, AFS
M.5.Rajagopalan, AFS
C.K.Gopinathan, SEA
V.Chandrika, RA
C.Thankappan Pillai, LFA
Objectives:

In recent years there has been a world-wide awareness of the problem
of marine pollution because of the immense growth of human popuiation and
industries, large scale appbication of pesticides and several other forms of
human interference with the natural environments. Apart from these, certain
biological phenomena like phytoplankton blooms create condition which lead
to pollution and ultimately deoxygenation of water and mortality of fish and
other marine life, Hence, studies on marine environmental damage by different
sources become an obvious necessity.

Total duration: 3 years
Date of initiation: 1971

Brief resume of literature:
Procecedings of the technical conference on marine pollution,
FAO, 1971.

Plan of work:

1+ The main sources of marine pollution are: domestic sewage
discharge into the sea; direct effluents from industrizl
plants; pesticides like DDT; oil spills from tankers and
biological phenomena like bloowing of phytoplankton.

2. To begin with, investigations will be taken up on the
deleterious effects on phytoplankton, zooplankton and
fish as 2 result of man-made changes in the environment.

3. In areas where other forms of pollution occur, suitable
surveys will be conducted to identify the type of pellution
znd to suggest remedial measures.

4. Studies will 2lso be conducted on some organisms in the
environment to measure the effects of pollution (bioassys)
on their survival growth and reproduction.



Project Code No.: VBO/MISC/7
Division: Marine Biglogy znd Ocezanograrhy
Locaticn: Cochin

Title of major project: MISCELLANEOUS INVESTIGATIONS

Personnel : Project Leader:
E.G. Silas, SFS
gssociates=

F. Dandapani, SRA

V.Kunjukrishna Pillai, SRA

A. Tiegunathan, RA
Objectives:

1+ To investigate the comronents of benthic commurtties and
estimate their biomass,

2. To estimate the benthic productivity.

3. To assess the role of benthic commmities in the fishing
ground with special reference to the abundance »nd fluctuations of
commercizlly important fish stocks.

Brief resume of literaturs:

Preliminary studies on the bottom faunz znd bettom deposits of the
southwest coast of India have previously heen carried out in the shallow
inshore regions, but our knowledge of thebiology am ecoclogy of the marine
benthic community is far from complete. As the demersal resources (fishes
and vrawns) form a large part of the total landings of marine products,
the studies on the ecology and distribution of benthos are of much
importance. Further these studies are essential for exploring the
rossibilities of farming of different benthic groups like molluscs and
other invertebrates.

Total ﬂurat;on: 3 years
Date of initiaticn: 1973

Flan of work:

Investigations willbe carried out from the Deepsea Fishing
Station vessels in the inshore waters of the west coast of India. Standard
sampling proecedures will be followed for qualitative and quantitative
estimation of the communities.



TITIE OF PROJECT: Investigations on coral reef resources.
Project Code No. MBO/MISC/8

Division: . Marine Biology and Oceanography
Lecation: Cochin, Minicoy, Tuticorin anl Mandapam.
Title of Major project:  MISCELLANEOUS INVESTIGATIONS

Personnel : Project Leader:

C.S.Gopinadha Pillai, AFS (Coral reefs)
Associztes:

R.S. L2l Mohan, AFS

AuhoPuMudaliar, JSA | Marine turtle
Bagtian Fernando, JSA ) resources.

Objectives:

1« To assess the rescurces potential of the corals and to suggest
conservetion mcasures.

Total durafion: 5 years
Date of initiation: 1973

Srief resume of literature:

During the last few years there has been a revival of interest on
coral reefs. The rescurces of the reefs arebring Cetermined amd reef habitat
2s a rotential culturing ground for marine animals is being explored. During
the last four years two international symposia have beer held, the first at
Mandapam Camp and the second at London on coral reef problems znd a third
is scheduled for 1973 in Australiz.

These speak for the importance of coral reefs.

1.  NAIR, P.V.K. ard C.S.G. PILLAI, 1972. Primery productivity of
some coral reefs in the Indian Seas. Proc. Symp. Corals and
Coral reefs. Mar. bicl. Assn. Incia, (1969): 33-42.

2. ORMOND, R.F.C. and 4.C. CAMPFBELL, 1971. Observations on
Acanthaster planci and other coral reef echinCderms. In
Itegional variations in Indian Ocean coral reefs. Zool Soc.
Lond. Symp. 433-453.

3, FILL&I, C.3.G. 196T7. Studies on Corals. Ph.D. Thesis. Univ.
Keralz. (unpub. )

4o QASTE, 5.Z. and V.N. SANK EANARAYANAN, 1972. Production of
particul  te matter in the reefs of Kavaratti Atoll(Laccadives).
Limnol. Oceanogr., 15: 574=578.

5. STOLDART, D.R. 1969, Ecology and Morphology of recent coral
reefs. Blol. Rev., 44:433-498,

6., TALBOT, F.H. 1965. A description of coral structure of Tutia
reef (Tanganyikz Territory, Fast Africa) and its fish fauna.
Proc. Zool. Soc. London., 145: 431-4T70.

Te QASIM, S.Z., F.M. BHATTATHIRI and C.V.G.EEDDY, 1972. Primary
production of an atell in the Laccadives, Int. Revue ges

Hydrobiol 57, 227-246.
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Plan of work:

1e

2

Collection of data on the abundance of corals and reef-
2welling animals.

Assessment of the rate of removzl of corals and coral-stones
from fringing reefs.

Damage tc the reef caused by human interference.

To sugpest consexrvation measures.
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