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Annual Report
1989-90

CENTRAL MARINE FISHERIES RESEARCH INSTITUTE

INTRODUCTION

Brief History, Mandate and Organisational set up

The Central Marine Fisheries Research Institute was established in 1947
by the Ministry of Agriculture and JIrrigation and subsequently brought under the
Indian Council of Agricultural Research in 1967. The Institute headquarters is lo-
cated at Cochin and its Regional Centre at Mandapam Camp. The 11 Research
Centres and 28 Field Centres are situated along the east and west coasts,

The Institute has been actively conducting research both in the capture and
the culture fisheries and has contributed significantly to the overall development
of marine fisheries in the country. The Institute has the mandate to
conduct Research for assessing and monitoring the exploited fisheries resources
leading to rational exploitation, conservation and management; to assess the under
exploited marine fisheries resources of the Exclusive Economic Zone; to under-
stand the fluctuations in abundance of marine fisheries resources in relation to
changes in the environment by conducting vessel based programmes; to develop
suitable mariculture technologies for finfish and shellfish production; to conduct
transfer of technology; sheort term and long term training and post-graduate
programmes.

The Institute implements its research programmes through the following
eight major divisions: Fishéry Resources Assessment Division; Pelagic Fisheries
Division; Demersal Fisheries Division; Molluscan Fishertes Division; Crustacean
Fisheries Division; Fishery Environment Management Division; Physiology, Nutri-
tion and Pathology Division and Fishery Economics and Extension Division.

The post-graduate programme in mariculture affiliated to the Cochin Univer-
sity of Science & Technology conducts M.Sc. and Ph.D. programmes in Mariculture.
The Library and Documentation Section provides reference facilities to the staff and
students of the Institute and to visitors both within and outside the country., It
is also responsible for bringing out the Institutes’ publications. The Krishi Vigyan
Kendra and Trainer’s Training Centre at Narakkal are involved with extension
programmes and imparting training in capture and culture fisheries.
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IMPORTANT FINDINGS DURING THE YEAR

The research projects of the Insti-
tute were reoriented during the year
*and integrated projects involving mo-
nitoring of fishing activities, environ-
mental parameters, economics and ex-
tension were taken up. This was done
with a view to assess the stock of
major groups and suggest measures for
better management of the resources
exploited from the Exclusive Economic
Zene,

Marine Fish Production :

The annual marine fish production
in India for the year 1989 has been
provisionally estimated at 2.2 million t,
a steep increase of 451,000 t (25%) as
compared to 1.8 million t of 1988. The
increase has been mainly along the
west coast, where an increase of 32%
was recorded. Along the east coast, an
increase of 7.7% was noticed. Mackerel,
.otl sardine, Bombay duck and coastal
tunas registered higher catches and
contributed significantly to the total
landings.

Pelagic Resources :

The pelagic group of fishes con-
tributed 1,371,787 t to the total catch.
The catch this year increased by
443,000 t. Mackerel accounted for 21.3%
of the catch with a landing of 291,000 t.
followed by oil sardine. which account-
ed for 204% (279,000 t). These were
mainly caught by the purse seines and
the ring seines. At Lakshadweep, 99%
of the tuna catch was brought by the
pole and line. The catch rates improv.

i

ed by 10% ai Minicoy but at Agatti
both the catch and catch rate decreas-
ed. The decline has been attributed
to certain social developments and non-
availability of tuna-bait in required
quantities.

DPemersal Resources:

The demersal group of fishes com-
prised 882,837 t and registered a
marginal increase of 0.6% over that of
1988. The small mechanised trawlers
landed 763,000 t with a CPUE of 433 kg.
Landing of prawns, perches, croakers
and cephalopods increased. The large
trawlers mainly landed penaeid prawns
and Nemipterus spp. Deep sea lobsters
were caught off the south-west coast
of Alleppey, Quilon, Wadge Bank and
Gulf of Mannar.

Molluscan Resources :

The cephalopod landings. consist-
ing of cuttlefishes and squids increased
to 56,000 t this year from 39,000 t of
1988. They were landed along the west
coast mostly by the small mechanised
trawlers, A new bed of Mereirix casta
was observed at the barmouth of Mulki
estuary, Mangalore. The stock here
was estimated at 50 t. The marine clam
Sunetria scripta sustained a good fish-
ery along the Murukumpadam-Munam-
bam area. Tagged chanks (2 nos) were
recovered from the Tuticorin Harbour
Basin after 9 months of release. An
increase of 2.5 mm in length and 5 g
in weight was noticed.



Crustacean Resources :

Crustacean resources in general
showed an increase in landings this
year. However, the ban jmposed on
the operation of small :mechanised
trawlers in Kerala during the monsoon
months, adversely affected the land-
ings of the penaeid prawn; Parapenae-
opsis stylifera at the Cenufe. Penaeus
monodon having a total length of 363
mm and weighing 440 g was recorded
at Bombay. This is reportkd to be the
largest record size for this species.

Environmental studies :

Live seed material of Gracilaria
edulis was successfully transported
from Mandapam to Minicoy and cul-
ture of this seaweed was initiated for
"the first time in the lagoon waters.
Culture was successful both in the coir-
net frame method and the longline me-
thod. Survey of the coral reef habitat
in and around Port Blair in the National
Marine Park, S. Andamans was car-
ried out. The reefs were infestated
with Acanthaster planci. However, they
did not pose a threat to the reefs. The
survey revealed the occurrence ol the
live-bait, Spratelloides délicatulus in
good quantity around the reefs.

- Physfology, Nutrition, Pathblogy and
Genetics : :

Dimethyl sulfoxide (10%) in com-
bination with Alsever’s splution and
buffers b and ¢ was founi to be the
most suitable chemical for preserving
Liza parsia sperms at low tempera-

ture. Histochemically, the pituitary of
mature Liza parsia contained higher
glycoprotein material than maturing
fishes. L. macrolepis maintained under
different salinity ranges for 60 days re-
tained normal protein and ash contents
but their lipid content increased with
increase in salinity.

A survey conducted to assess the
status of commercial fish and prawn
feed industry in the country indicated
that 12 companies had the facility for
commercial scale feed production. One
company had the technology to manu-
facture medicated feeds. The Institute
offered free advisory service to prawn
farmers and feed manufacturers on the
type and quality of raw materials to be
used in prawn feeds and need for ba-
lancing nutrient levels in the feed.

Lead nitrate had haemolytic effect
on the R.B.C. of L. parsia and Tilapia
mossambica. It resulted in degenera-
tive changes of the kidney and hepatic
cells and gliosis in brain. D.D.T. treat.
ed fishes showed demylination in brain,
severe necrosis and desquamation of
gill epithelial cells and vacuolations in
the liver.

The diploid chromosome number
in Villorita cyprinoides and Lates cal-
carifer was 38 and 48 respectively. Sis-
ter chromatid exchanges were success-
fully demonstrated in Terapon sp. and
L. parsia for the first time, The elec-
trophoretic pattern of lactate dehydro-
genase and isocitric dehydrogenase en-
zymes of mackerel were similar in 70



specimens from Cochin and 10 speci-
mens from Madras.

Figshery Economics :

The average revenue from gill net
operation at Cochin Fisheries Harbour
was Rs. 950/- per day. The operating
cost was worked out at Rs. 550/ per
day and the net profit after deducting
all costs came to Rs. 150/- per day. The
average annual revenue per purse seine
unit operating along Karnataka coast
was Rs, 7 lakhs. The cost including de-
preciation and interest on investment
was Rs, 6.3 lakhs, thus leaving a net
profit of Rs. 70,000/- per year. At Cochin
Fisheries Harbour, the average annual
revenue per purse seine unit was Rs. 5
lakhs. The total cost was Rs. 4 lakhs
with a net profit of Rs. 1 lakh.

Mariculture:

Penaeus semisulcatus rematured in
captivity for the first time by unilate-
ral eyestalk ablation and also without
eyestalk ablation. About 470,556 post
larvae (PL 10-15) of P, semisulcatiis
were released into the Pillaimadom la-
goon at Mandapam under the sea ran-
ching programme. A prawn hatchery
was established by the CMFRI scientists
at Mopla Bay, Cannanore for the MAT-
SYAFED using the technology develop-
‘ed by the Institute. Unilaterally ablated
Panulirus homarus females, developed
ovigerous setae and carried berry irres-
pective of mating. The time lapse bet-
ween moults for P. homarus reduced
to 32 days when they were injected
“with fat body extracis.

Seeds of Meretrix casta, produced
at Madras laboratory for the first time,
were ranched into the Muthukad la-
goon. The fifth generation of Pincrada
fucata was successfully raised in the
hatchery at Tuticorin. Hatchery pro-
duced seeds of P. fucata and Crassos-
irea madrasensis were sent to the Fish-
eries Department, Gujarat.

Artificial reefs (ARs) were con-
structed at Tuticorin and Minicoy is-
land. The Institute also provided tech-
nical guidance to the Brotherhood So-
ciety of Valiathura to construct another
AR. Fishes were found to inhabit the
AR at Tuticorin by the 3rd month.
Cuttlefishes in spawning condition con-
gregated in large numbers around the
AR at Vizhinjam.

Vessel Based Programmes @

FORV Sagar Sampada made 12 re.
search cruises mainly along the south-
east and Andaman sea. She logged 190
days at sea and covered a total track
of 41,268 nautical miles. Along the
south-east coast, good concentrations
(1,130-5,390 kg/h) of scads, Pomadasys,
mackerel, Lethrinus and cephalopods
occurred within 10° 00°- 10° 30'N at a
depth range of 45-85 m. In the Anda-
man sea high catch of 935-1,350 kg/h
mainly consisting of scads, red snap-
pers, Lethrinus and sharks was obtain-
ed from 6° 00’ - 6° 30'N and 94° O0'E at
a depth range of 52-96 m.

The Cadalmins stationed at the 7
research centres monitored the environ-
mental parameters in the inshore wa-
ters,



Education, Tralning and Transfer of
Technology : -

Under the post-graduate program-
me in Mariculture, two junior research
fellows from the 7th batch and one
from the 8th batch passed with distinc.
tion. Three senior research fellows
were awarded Ph.D. degrees by the
Cochin University of Science and Tech-

nology. Five scientists of CMFRI re-
ceived specialised training in various
organisations in India and abroad.

The KVK conducted 90 courses

" and trained 1,013 women and 342 men.

The Trainers’ Training Centre organised
training courses in hatchery production
of marine prawns, prawn farming, post
harvest technology and SCUBA diving.

P. S. B. R. JAMES
(Director)



GENERAL INFORMATION

Conference, Workshop,
Summer Institute

The National Workéhop on Beche-
de-mer was organised during 23-25 Feb-
ruary 1989 at Mandapam.

The National Workshop on Taxo-
nomy of economically important ma-
rine algae of India was held at the
Regional Centre of CMFRI, Mandapam
Camp from 2-4 March 1989. It was or-
ganised by the Seaweed Research and
Utilisation Association of India in col-
laboration with the CMFRI and the
CSMCRI.

The National Conference on Tunas
was organised at Cochin during 21-22
April 1989,

The First Workshop on the Scienti-
fic Results of FORV Sngar Samipada
was jointly organised by CMFRI and
CIFT from 57 June 1989 at Cochin.

Summer Institute in Recent Ad-
vances on the study of Fish Eggs and
Larvae sponsored by ICAR and orga-
nised by CMFRI, Cochin was conduct-
ed at Mandapam Camp from 14 June
to 3 July 1989.

Advisory/Consultancy Services

Dr. K. Alagaraja, Principal Scientist
served as an expert in the following :

High Power Expert Committee on Ma-
rine Fishery Resources Management
in Kerala.

Vi

Task Force on Fisheries for formula-
tion of VIII Plan in Kerala,

Expert Committee io study the impact
of Introduction of fishing inputs in
the traditional sector on the avail-
able fishery resources of Kerala.

The Evaluation Committee for the stu-
dies relevant to the Development of
the State, undertaken by the Kerala
Statistical Institute.

Dr. C. S. Gopinadha Pillai, Principal
Scientist served as a member of the
National Committee on Marine Parks
under Ministry of Forest and Environ-
ment, New Delhi.

Exhibitions

The Institute actively participated
in the following exhibitions ;

Jawaharlal Nehru Centenary All India
Agricultural, Industrial, Technologi-
cal and Arts exhibition at Tiruvalla,
1 February- 16 March.

All India Science and Technology De-
monstration Campaign at Ottapalam,
1-14 September.

Indian Science Congress Exhibition
(ISCEX) at Cochin, 4-15 February.

Deputations

Shri D, B. 8. Sehara, Scientist {(8G)
to Bangkok for In-service Training for
Senior Economist under FAO/UNDP
programme, 11 March-31 December
‘89,



CONFERENCE

The National Confererce on Turnas was organised at Gochin from 21-22 April. The
nce considered alb scentiic technical and development aspects of lung
e anick provided a sommon platform For the scientists, ptanners, administrators,
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Cr. BV Dehadrar,

Deputy Director General
{Fishenes), 1CAR
delivering the Presidential
address,

Harn'ble Hmon Minister of
State for Agrcultural
Resgarctr and Education,
Shri Hariknshoa Sastri
{extrerna right} inauglrated
the Conference.

Seated from feft to nght are
v PSBR. James,
Uirector, CMERI,

Shr K A Chanara

Secretary, Dept. of Food
Processing Indusiries;

Shri C. Cherian,
Fresident Seafood Expotter’s
Association of India:

D 5. Jones,
former Director. CMFRI
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WORKSHOP

The first workshop on scientific resuits of FORY Sagar Sampada was held at Cochin
from 5-7 June 19893,

Shri. M. Nair, Director, CIFT. Cochin welcoming the distinguished gathering.
Dr 87 Quasin, Vice-Chanceltor, Jamia Milkia Islamia University, New Dethi
ang Former Secretary, DOD fsecond from right} inaugurated the workshop,
Seated fram left o right are Dr RSB James, Duector, CMFRE: D K
Alagarswan . Drrector. CIBA, Madras; Dr. Jensan. Member Danish I)plmyatmn
on FORY Sagar Sampada and Dr. SN, Dwivedi, Additional Secretary, [9;010)

Or PEBR James

Dire i
FIRST WORKSHOP ON SCIENTIFIC. RESULT [RriRaicils ?égiéi?“””g

FORV SAGAR Y.V V2 V1) of the workshop.
3~ 7 JUNE, 1989 ~ COCHINE S SRR e
SPONSORED BY AL I BTN N Chairmen of the differen

ORGANIZED: BY CAANF R AMND sessions, from left to right
are Dr. PV R. Nair.
Retireti Principal Soentist,
CMFRL; DR, 5N, Dwived,
Additonat Secretary, DOD:;
Or. OV, Kunan. Emeritus
Scientist ang
Or CT. Samuet. Head,
Departrment of Industrial
Fisheries, Cochin
University of
Science and Technoalogy,




WORKSHOP

The sationat workshiop an Beche-de-mer was organised at Mandapam Camp from
2425 Fe lfrz.aly

NI HORBHEP DN

Sfs
Workshop, Un PR A James, Director, CMERI (second from nght) presided.
Dr. PV, Hao, Officer incharge, Hegional Centre of CMEPRI, Mandapam Camp
(extresne lefty welcomed the gathering ang Shrit K, Sachithanathan former
processing expest of FAGQ (sxtreme rght) debvered the keynote address
Scienlists, &dminist ators. Policy makers, enbtrepreneurs and fishermen attended
the warkshop

EXHIBITION

BOF Nair Derecior, GIFT Coctiin {second from teft) inaugurated the

= CMERI activeiy

o patticipated in several
exhibitions during

the: year.

Front view of the
CMFRI stalt at the Indian
Science Congress
Extibition {SCEX-8H
held at Marine Erive

.ll Ground, Ernakulam.




EXHIBITIONS

Visitors curiousty watching various exhibits in the CMFRI Stall al the Indhan
Science Congress Exhibifion (ISCEX-90) at Ernakulam

An Inside  View of the CMFRI stall
at tner All India Science and Techinology Exhibition, Ottapalam.




Ms. Reeta Jayasankar, Scientist to
Sugarcane Breeding Institute. Coimba-
tore for training in tissue culture tech-
niques.

Shri 8. R. Narayanan, Superintend-
ent to CIBA, Madras.

br, P, V. Sreenivasan, Scientist
(SG) and Dr. P. Kaladharan, Scientist
to China for training in Laminaria Po-
lyculture with molluscs organised by
NACA/FAQ/UNDP, 18 July-28 August,

Shri M. E. Rajapandian, Scientist
(SG) to attend a Workshop on Sanita-
tion and marketing of Molluscs in
France organised by NACA /FAO/
UNDP and also to present a paper on
the ‘Present status of shellfish sanita-
tion and marketing of molluscs in In-
dia’, 16-28 November.

Dr. 8. C. Mukherjee, Principal Sci-
entist to attend Regional Follow-up Se-
minar on Veterinary Pathology at Hano,
Vietnam, 28 November to 7 December.

Dr. P. S. B. R. James, Pirector to
PDR Yemen as member of Indian de-
legation to identify areas of co-opera-
tion in fisheries from 8-14 January "90.

Dr. P. S, B, R. James, Director, to
Rome, Italy to attend second meeting
of the Advisory Committees on the
study of International Fisheries Re-
search, 26-28 March '90.

Lectures/Talks :

Dr. K. A. Narasimham, Principal
Scientist attended the meeting at Tuti-
corin Port Trust, Tuticorin in connec-
tion with promotion of Exports of Fish

Vil

and Frozen Marine Products and gave
a talk on the potential for the export
of fishery products from Tuticorin area.

Dr. C. 8. Gopinadha Pillal, Princi-
pal Scientist gave a special talk on co-
ral reef management at the National
Conference on Coastal Zone Manage-
ment at Cochin.

Dr. K. Alagaraja. Principal Scien-
tist gave the following invited lectures:

On ‘Fish Stock Assessment Models’ to
the Carribean Scientists at NIO, Goa,
20 October ‘89,

On ‘Fishery Resource Assessment’ in
the Fisheries Research Cell of the
programme for Community Organis-
ation Centre, 27 October ’89.

On ‘Resources in deep sea and offshore
areas of Kerala' in the Seminar on
‘Medium size fishing vessels for deep
sea and offshore fishing in Kerala'.

The following scientists delivered
lectures at the refresher course to EIA
Officers of F & A section, Export Ins-
pection Agency, Bombay :

Shri K. S. Sundaram, Scientist
(5G) on ‘Identification of Fishes’.

Dr. (Ms.) P. V. Kagwade, Principal
Scientist on ‘Finfish Fishery resources
of India’; ‘Crustacean fishery resources’
and ‘Molluscan fishery resources’.

Dr. V. D, Deshmukh, Scientist (SG)
on ‘Identification of prawns’.

Radio talks were delivered by :

Shri M. Feroz Khan, Scientist on
Marine Pollution ‘Samudra Jala Mali-
neekaranam’.



Dr. M. M. Thomas, Principal Scien-
tist on ‘Prawn seed collection — a new
employment’.

Shri P. Radhakrishnan, T-5 on ‘Em-
ployment opportunities for women in
scientific prawn farming’.

Shri A, K. Unnithan, T-7 on ‘Naran
Farming — different aspects to be con-
sidered’.

Training :

A two month training programme
in SCUBA Diving was conducted by the
Tuticorin Research Centre of CMFRI in
February. Seven trainees from various
Institutes participated.

One week training course on edible
oyster culture and ten days training on
hatchery producton of edible oyster
was conducted at Tuticorin Research
Centre during April and May respec-
tively,

Engagements :

Dr. P. S. B. R. James, Director,
CMFRI attended the following :

Management development programme
for Senior Executives of ICAR at
NAARM, 30 January - 10 February ‘89,

Seafoods trade fair of MPEDA at Mad-
ras, 11 February '89.

Beche-de-mer Workshop at Mandapam
Camp, 23-24 February,

Meeting of FAO Mission for Sea Farm-
ing at Delhi, 10 March ‘89.

Audit para meeting at ICAR Headquar-
ters. 13 March '89.

ICAR Co-ordination Committee to fina-
lise the cruise programme of FORV

viii

Sagar Sampada at Delhi, 16 March
"9,

In-house Review High Level Expert
Group meeting convened by ICAR at
Krishi Bhavan, 29 March '89.

ICAR Scientific panel meeting for fish-
eries at Delhi, 11 April.

11th meeting of the Steering Commit-
tee for Island Development Authority
at Delhi, 12 April '89,

Workshop on Artemia organised by
BOBP at Madras, 4-5 May '89.

Meeting of the advisory Committee to
the World Bank on the study of In-
ternational Fisheries Research at Wa-
shington DC, USA, 15-17 May '89.

Meeting convened by the Hon’ble Mini.
ster of State with all Directors at
IARI, Delhi, 26-27 May '89.

Seminar organised by the World Bank
Mission on International Fisheries
Need at Madras, 12-13 July '89.

Meeting of Planning Commission group
for fisheries for VIII Plan at Delhi,
25 July '89.

Third meeting of the National Co-ordi-
nators of the Seafarming Develop-
ment Project at Qingado, China, 22-
29 August ‘89,

Management Commitee meeting of the
Central School at Mandapam Camp,
11 September '89.

Meeting to identify the research strate.
gy for CARI, Port Blair during VIII
Plan and to decide about collabora-
tive projects between CARI and
mainland based ICAR Institutes at
Port Blair, 3 September '89.



Meeting of the Workshop on Brackish-
water finfish breeding and seed pro-
duction organised by CIBA at Mad-
"‘ras, § December.

Regional Workshop on aquaculture at
Visakhapatnam, 12 December '89.

Seminar on Ocean Science and Techno-
logy organised by the Indian Natio-
nal Science Academy at Trivandrum,
2 January '90.

Discussion on acquisition of new re-
search vessel for DOD to undertake
survey research for living resources
at CIFE. Bombay, 13 March '90.

Second advisory committee meeting of
the World Bank for the study of In-
ternational Fisheries Research at
Rome, 26-28 March '90.

Shri . Mahadevan, Principal Scien-
tist; Dr, D, B. James, Dr. C. P. Gopina-
than, Shri M. E. Rajapandian, Scientists
and Shri D. Gandhi, Technical Assist-
ant, participated in the National Work-
shop on Beche-de-mer held at Manda-
pam Camp, 22-24 February '89.

Dr. M. M. Thomas, Principal Scien-
tist and Officer-in-Charge of KVK, Na-
rakkal attended the monthly T & V
Workshop of the Agricultural Exten-
sion Programme of the Kerala Agricul.
tural University.

Shri M. H. Dhulkhed, Dr. K. A.
Narasimham, Principal Scientists; Dr.
H. M. Kasim and Shri Pon Siraimeetan,
Scientists {SG) attended the first work-
shop on the scientific results of FORV
Sagar Sampada at Cochin, 5-7 June '89,

Dr, V., 8. Kakati, Scientist (SG) at-
tended BFDA (Karnataka Govt. Fishe-
ries Dept.) M. C. meeting.

Pr. D. B, James, Shri M. E. Raja-
pandian and Shri R. Marichamy, Scien-
tists (8G) attended the State Level Se-
minar on Prawn Farming in Tamil
Nadu held at Fisheries College, Tutico-
rin, 13 May '89.

Dr. G. Luther. Dr. T. Appa Rao,
Principal Scientists, Shri S. Reuben, Dr
G. S. Rao, Shri Y. Appanna Sastry, Sci-
entists (SG) and Shri G. Radhakrishnan
Scientist attended the Workshop on
Marine Wood Biodeterioration at Visa-
khapatnam, 19 June ‘89.

Dr. T. Appa Rao, Principal Scien-
tist, Shri §. Reuben, Dr. G.S. Rao, Shri
Y. Appanna Sastry, Shri G. Radhakri-
shnan and K. Vijayakumaran, Scien-
tists participated in the one day Re-
gional Workshop on Aquaculture at
Visakhapatnam.

Dr. G. Luther, Principal Scientist
participated in the Workshop organised
by the Australian Centre of Internatio-
nal Agricultural Research at Horiara,
Solomon Islands during 12-13 Decem-
ber '89 and presented a paper on the
“Biology of White bait anchovy from
Indian water”,

Dr. K. A. Narasimham, Principal
Scientist participated in the Workshop
on Coastal Zone Management of Tamil
Nadu held at Madras from 12-14 QOcto-
ber and presented a paper on oyster
and clam culture potential and pro-
blems.

Dr. C. 8. Gopinadha Pillai, Princi-
pal Scientist participated in the Work-
shop on Coastal Zone Management at
Madras, 12-14 October and presented a

status paper on coral reefs of Tamil

Nadu and their management.



Dr. K. A, Narasimham, Dr., Peer
Mohamed, Principal Scientists, Dr.
H. M. Kasim and Shri R. Marichamy.
Scientists (SG) attended the Farmers
meeting held at Fisheries College, Tuti-
corin.

Dr. (Ms.) V. Chandrika, Scientist
{SG) participated in the ‘First Nationa}
Workshop on use of Radio Isotopes in
Biology’ at BARC, Bombay, 16-17 Oc-
tober '89.

Dr. V. S. Kakatl, Scientist (SG) at-
tended Managing Commitiee Meeting &
Technical meeting of Brackishwater
Fish Farmer Development Agencies of
Government of Karnataka at Karwar,
He also attended Aquarium Manage-
ment Committee at Jilla Parishad Office,
Karwar.

Shri G. G. Annigeri, Principal Sci-
entist; Dr. V. S. Kakati, Scientist (SG),
Dr. P. K. Krishnakumar and Shri P. K.
Asokan, Scientists attended the Work-
shop on Shrimp farming at Jilla Pari-
shad Meeting Hall, Karwar, 9 March.

Dr. C. Suseelan and Shri K. Nara-
yana Kurup, Scientists attended the
fisrt Meeting of Members of the Advi-
sory Committee and Core Team consti-
tuted to study the impact of ban on
monsoon trawling along Kerala coast
held at CIFT, Cochin, 6§ March.

Visitors :
Cochin :
 ShriP. V. Jayakrishnan, Chief Se.

cretary, Government of Goa.

Dr. R. P. S. Tyagi- Member (AS),
ASRB.

Dr. B. B. Mallik, Joint Director (R},
IVRI, Izatnagar (UP).

Dr. Kar] Banse, Professor, School
of Oceanography, University of Wash-
ington. -

Dr. N. K. Bhattacharya, Director,
Central Institute for Research on Goats,
Makhdoom, UP.

Dr. F. Francis Christy, Deputy
Team Leader, SIFR, U.S.A.

Ms. F. Casbon (Economist & Mis-
sion Leader), Dr. C. Bowley (Fisheries
Technologist), Dr. A. Menz (Pelagic
Fisheries Biologist) and Dr. A. Good
(Social Anthropologist) members of the
Offshore Pelagic Fisheries Mission,
UK.

Mandapam :

Dr. M. Lakshmanan. Vice Chancel-
lor, Madurai Kamaraj University.

Prof. A. G. Satyanesan, Emeritus
Scientist, CSIR, Cochin.

Shri Ashok Kumar, Additional Dis-
trict and Sessions Judge, Ramnad at
Madurai.

Dr. N. Murthi Anishetty, Agricul-
tural Officer, FAQ, Rome.

Dr. P. Haridas, Scientist, NIO, Co-
chin.

Mr. John Reynolds, Assistant Direc-
tor, Design and Construction, U. 8. Na-
tional Park Services, USA.

Mr. Guthia Nielson, Chief Inter-
pretator, Glacier National Park, U.S.A.



Mr. Carl Nielson, Manager, John
Pennekamp, Coral Reef State Park, Key
Largo, Florida, U.S.A.

Mr. Peter Me Ginnity, Great Bar-
rier Reef Marine Park Authority, Aus-
tralia.

Mr. John Clark, University of Mia-
mi.
Dr. Abdul Rahman, AVVM Shri

Pushpam College, Poondi.

Mr. 8. Sankaramurthy, Conserva-
tor of Forests, Trichy.

Mr. P. Majumdar, Joint Director,
Ministry of Environment and Forests,
Government of India, New Delhi,.

Forty delegates of the Indo-US Se-
minar on Marine Parks.

Mr. 8. Machendra Nathan, Director
of Fisheries, Department of Fisheries,
Madras.

Air Marshal C. K. 8. Raja, Chair-
man, National Air Port Authority, New
Delhi.

Veraval :

Dr. H. K. Patel, Professor of Exten-
sion, Gujarat Agricultural University,
Anand.

Dr. P. A. Pomidas, Scientist S-3,
CIFT, Cochin.

Ms. Ujjivala Gadre and Mr. S. K.
Pandey, Sr. Demonstrator (S), CIFE,
Bombay.

Prof. R. S, Biradar and Shri A.
Dwivedi, Scientists along with 24 stu-
dents, CIFE, Bombay.

Karwar ;

Prof. Baby Secbastian.
man’s College, Kerala.

Prof. S. S. Kittad, Shri Warana Col.
lege, Kolhapur, Maharashtra,

Prof. Y. A. Bhosale, L. B. S. Col-
lege, Satara, Maharashtra.

Prof. V. J. Kulkarni, Rajaram Col-
lege, Kolhapur,

Dr. M. Shahid Siddique, Reader in
Zoology and Co-ordinator, N.R.D.M.S.
project of DST, Aligarh.

Prof. A. B. Dandekar, Lecturer in
Zoology, Modern College, Pune.

Prof. 8. L. Patil, Head, Department
of Zoology, R. L. Science Institute, Bel-
gaum.

St. Berch-

Vizhinjam :

Prof. D. Venkata Rao, Departmernt
of Pharmacology. Andhra University.

Prof. K. G. Radhakrishnan with
staff and 14 students, N. 8. S. College,
Pandalam.

Dr. K. R. Singh, Jawaharlal Nehru
University, New Delhi.

Tuaticorin;

Dr. Kenneth Frost, General Mana-
ger, J & B Coats, Glascow, London.

Shri M. Devaraj, 1AS, District Col-
lector, Madurai District.

Shri B. C. Mallik, Assistant Direc-
tor (IMI), SISI, Government of India,
Cuttack, Orissa.

G. Prabhavathy, Assistant Director
of Fisheries, State Fisheries Training
Institute, Madras.



Dr. Arul Ramanathan, Director, De-
partment of Fisheries. Tamil Nadu.

Captain P. R. Franklin, Indian
Navy, Naval Headquarters, New Delhi.

Shri S. N. Rangaprasad, Assistant
Director (Chem.), Br. SISI, Tuticorin.

Kakinada :
.~ Shri M. Mangapathi Pallam Raju,
Member of Parliament.

Shri Jayaprakash Narayana, Dis-
trict Collector (Magistrate), E. G, Dis-
trict, Kakinada.

Visakhapatnam :

Dr. K. M. Cherian, Principal Scien.
tist, Hindustan Lever Research Centre,
Bombay.

Dr. K. Alagarswami, Director,

CIBA, Madras,

Dr. K. Radhakrishna, ADG, ICAR,
New Dethi.

Xii -

Dr. K. R. Singh, Jawaharlal Nehru
University, New Delhi.

Dr. V. G. Jhingran, Former Direc-
tor, CIFRI.

Shri Debananda Pati, Shri Praneya
Kumar Jena and Shri M. K. Ashok, Asst,
Professors, College of Fisheries, Orissa
with students.

Minicoy :

Shri Sukumal Sen, MP, West Ben-
gal.

Shri Beerbhadra Pratap Singh, MP,
Madhya Pradesh,

Dr. Y. Sivaji, MP, Andhra Pradesh.
Shri B. L. Panwar, MP, Rajasthan.
Shri I. Yadav, MP, Karnataka.

Shri M. Rajamkan, MP, Tamil
Nadu,



ACTUAL EXPENDITURE FOR THE YEAR 198990

UNDER NON-PLAN & PLAN

Establishment Charges
T. A,

Leave Salary, Pension and
Provident Fund

Other Charges

Seminar and Conference
Grant-in-aid

Lands & Buildings

Fellowship/Scholarships

TOTAL

(Rs. in Lakhs)

Non-Plan Plan

347.63 30.72

10.21 6.21
041

83.28 12.37
0.23
1.02

6.75

12.95

442.78 69.00
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PROGRESS OF RESEARCH

FISHERY RESOURCES ASSESSMENT DIVISION
Marine fish production in India during 1989

Marine fish production in India
during 1989 has been provisionally
estimated at 2.2 million t against
1.8 million t of 1988, thus registering
an increase. of 451,000 t (25%). West
coast registered an increase of 32% and
the east coast 7.7%. Pelagic group of
fishes showed a steep increase by
443,000 t (47.8%) and the demersal
group by 6,000 t (0.6%) over that of
1988. Among the commercially import-
ant fishes that contributed to the in-
crease, mackerel stands foremost with
an increase of 187,000 t followed by oil
sardine which increased by 148,000 t.
Bombay duck and coastal tunas also
contributed to the increase.

Region-wise production of marine fish

A substantial increase of 25,000 t
(43.19%) is discernible in the north-east
region over that of 1988. This increase
has been mainly due to Hilsa shad
which showed an increase of 12,000 t
over just 1,000 t of 1988. Croakers sus-
tained a reduction by about 9,000 t
from 19,000 t of 1988. However, pom-
frets recorded an increase of about
5,000 t.

The south-east region registered a
marginal increase of 2.9% with a land-
ing of 445,000 t over 432,000 t of 1988.
An increase of 18,000 t was noticed in

the landings of oil sardine. Among
other commercially important varieties,
tunnies registered an increase of 19,000 t
from 5,000 t of 1988. A remarkable
feature was the reduction in the land-
ings of Stolephorus spp. to 15,000 t
from 35,000 t of 1988, Silver bellies
also reduced to 39,000 t from 51,000 t
of 1988. No appreciable difference was
discernible in the landings of penaeid
prawns, ribbonfishes, perches and
croakers.

Table 1

Regionwise production of marine fish
during 1989 (in tonnes)

Percentage

REGION Anrut to ol India

Production Production
NORTH - EAST 83,812 3.7
{(West Bengal and Orissa)
SOUTH - EAST 444,795 19.7
{Andhra Pradesh, Tamil Nadu
and Pondicherry)
SOUTH - WEST 1,018 404 45.2
{Kerala, Karnataka
and Goa)
NORTH - WEST 689,594 306

(Maharashtra and Guijarat)

Besides, Island Territories contributed
0.8%.



South-west coast recorded a phe-
nomenal increase of 246,000 i in the
landings in 1989 showing a 32% in-
crease, over that of 1988. The varie-
ties that contributed to this increased
landings were mackerel and oil sardine,
the former by 171,000 t and the latter
by 115000 t. Nemipterus spp. regis-
tered an increase of 15,000t from
31,000 t of 1988. Similarly, tunas
showed an increase of 11,000 t over
17,000 t of 1988. The landings of ce-
phalopods in 1989 was of the order of
26,000 t, an increase of 9,000 t over the
landings of 1988. However, Stolepho-
ruis spp. registered a decrease by 12,000 t
from 65,000 t of 1988. Catfishes re-
gistered a decrease in its landing by
10,000 t and ribbonfishes by 7,000 t.
The landings of penaeid prawns veduc-
ed by 14,000 t.

North-west region also registered a
spectacular increase of 167,000 t (32%)
in the production over that of 1988.
This increase has been mainly account-
ed for by Bombay duck and non-penaeid
prawns, the former by 49,000 t and
latter by 28,000 t. Mackerel registered
a catch of 22,000 t against a practically
insignificant catch of 1,000 t of 1988.
Similarly, oil sardine registered an in-
crease of 15,000 t compared to 4,000 t
of 1988. Among other commercially im-
portant varieties in this region, caran-
gids increased by 10,000 t from 17,000 t
and croakers by 8,000 t from 48,000 t;
penaeid prawns and cephalopods show-
ed increase of the order of 6,000 t each
from 46,000 and 16,000 t respectively.
However, catfishes registered a de-
crease by 7,000t and pomfrets by
4,000 t, '

Pelagic group formed 61% of the
total production and demersal group
399%.

Pelagic group

Table 2

Estimated landings (in tonnes) of
Pelagic fishes in India
during 1988 & '89

Name of fish 1988 1989
CLUPEIDS

Wolf herring o 13142 15428
il sardine 131067 278851
Other sardines 76633 82018
Hilsa shad 2049 14558
Other shads 11534 7785
ANCHOVIES

Coilia 21176 30083
Setipinna 1508 1558
Stolephorus 101168 10506
Thrissina 0 595
Thryssa 36056 22291
OTHER CLUPEIDS 42614 52324
BOMBAYDUCK 67392 120191
HALF BEAKS &

FULL BEAKS 3701 2329
FLYING FISHES 4020 13204
RIBBON FISHES 68344 65191
CARANGIDS

Horse Mackerel 20765 12024
Scads _ 39473 58935
Leathec-jackets 4991 3484
Other carangids 60969 60701
MACKERELS

Indian mackerel 104349 291603
Other mackerels 130 130
SEER FISHES

8. commerson 20851 25762
S. gutialus 15412 18433
8. lineolatus 138 59
Acanthocybium spp. 78 327




TUNNIES

E. affinis 15292 31606
Auxis spp. 5962 10179
K. pelamis 4806 5395
T. tonggol 1299 307
Other tunnies 3007 13511
BILL FISHES 802 1016
BARRACUDAS 8063 1112]
MULLETS 8179 9288
UNICORN COD 87i 557
MISCELLANEQUS 27967 36915

PELAGIC TOTAL 924008 1371787

0il sardine: Oil sardine formed
20.4% of the total pelagic resources. An
estimated 279,000 t was landed as com-
pared to 131,000 t of 1988. The re-
source had an all India distribution,
but 85.4% of the catch was from the
south-west region. The ring seines in
Kerala and purse seines in Karnataka
and Goa contributed to 64% of the oil
sardine catch. The resource formed
48% of the total production in the
south-east region, 234% in the south-
west region and 2.8% in the north-west
region.

Mackerel : Mackerel accounted for
21.3% of the total pelagic resources.
Phenomenal increase of 187,000 t over
104,000 t of 1988 was observed. The
catch was mainly from the south-west
region where the landings increased by
171,000 t compared to 79,000 t of 1988.
The ring seines in Kerala and purse
seines in Karnataka and Gea together
accounted for 76%. Mackerel formed
24.6% of the total production in the
south-west region, 4.1% in the south-
east region and 3.3% in the north-west
region.

Stolephorus spp : The landings of
Stolephorus spp. declined this year
by 31,000 t (31%) than that in 1988. In
south-east region this reduced by
20,000t and in south-west region by
12,000 t.

Bembay duck : Bombay duck land-
ings were estimated at 120,000 t, an
increase of 53,000 t from 67,000 t of
1988. While Maharashtra witnessed a
fall of 5,000 t, Gujarat recorded steep
increase of 54,000 t. An increase of
about 3,000 t was observed in West
Bengal. Bombay duck formed 8.8% of
the total landings of pelagic group, 95%
of which was landed in north-west re-
gion,

Carangids : Carangids registered
an increase of about 10,000 t (7.8%)
over 126,000 t of 1988 and comprised
9.9% of the total landings of pelagic
group. The south-west region contribu-
ted 60.4% of the carangid caich. The
north-west and the south-east regions
contributed 19.9% and 17.4% respec-
tively. It formed 2.1% of the total
landings in the north-east region, 5.3%%
in the south-east region, 8.1% in the
south-west region and 39% in the
north-west region,

Ribbonfishes : The landings of rib-
bonfishes marginally declined by 3,000
t. While south-west region recorded a
reduction of 7,000 t, the north-west re-
gion registered an increase of about
5,000 t. Ribbonfishes formed 5% of
the total fish production of north-east
region, 6.3% of the north-west region,
1.7% of the south-east region and 1.0%
of the south-west region. North-west
vegion accounted for 66.8%, south-west



region 149% and south-east region

Tunnies : The landings of coastal
tunas also showed an increase of 32,000 t
over 30,000 t of 1988. This increase
was mainly in the south-east coast
where the landings increased from
5000 t of 1988 to 24,000 { in 1989. In
the south-west region the landings in-
creased to 28,000 t from 17,000 t of
1988. Tunnies formed 4.6% of the to-
tal landings of the pelagic group. It
formed 5.3% of the total fish landings
in south-east region and 2.7% in south-
west region. North-east region contri-
buted 0.1% of the total landings of tu-
nas, south-east 37.1%, south-west 44.0%
and north-west 35.4%.

Demersal group

Table 3

Estimated landings (In tonnes) of -
Demersal fishes in India
during 1988 & '89

Name of fish 1988 1989
ELASMOBRANCHS

Sharks 37016 20027
Skates 2532 2254
Rays 18210 19681
EELS 4309 4887
CATFISHES - 64216 49440
LIZARD FISHES 25809 20926
PERCHES

Rock cods 5104 5583
Snappers 4136 3705
Pig-face breams 3107 1941
Threadfin breams 53241 67577
Other perches 2743 24002
GOATFISHES 28500 21806
THREADFINS 4805 7819

CROAKERS 100221 101193
SILVERBELLIES 63757 49070
BIG-JTAWED JUMPER 11700 6683
POMFRETS

Black pomfret 15315 13098
Silver pomfret 28220 29861
Chinese pomfret 194 47
FLAT FISHES

Halibut 1724 1688
Flounders 32 ' 143
Soles 24974 31557
CRUSTACEANS

Penacid prawns 153073 146753
Non-penaeid prawns 49423 76385
Lobsters 1587 1590
Crabs 17424 16149
Stomatopods 68981 69283
MOLLUSCS -0 92
Bivalves 0 632
Gastropods 0 11
Cephalopods 38526 55516
MISCELLANEOUS 26630 23868
DEMERSAL TOTAL 879809 882837

Demersal group of fishes register-
ed a marginal increase of 0.6% over
that of 1988. It accounted for 49.2% of
the total fish landings in north-east re.
gion, 42.5% in south-east region, 28.7%
in south-west region and 52.0% in
north-west region.

Catfishes : The landings of cat-
fishes declined by about 15,000 t from
64,000 t of 1988. The reduction has
been mainly in the south-west region
where the landings decreased by 10,000 t
from 23,000 t of the previous year and
in north-west region by 8,000 t from
31,000 t of 1988. This was marginally
offset by an increase of 3,000 t in the
north-east region. Catfishes formed



11.0% of the total landings in north-
east region, 1.0% in the south-cast re-
gion, 1.2% in south-west region and
3.3% in the north-west region. North-
east region accounted for 18.7% of the
total landings of catfishes, south-east
region for 9.4%, south-west region for
25.1% and north-west region for 46.5%.

Elasmobranchs : Landings of elas-
mobranchs declined by 7,000 t. The re-
duction from 58,000 t of 1988 to 51,000 t
in 1989 has been primarily observed in
south-west and north-west regions
where the reduction was 6,000 t from
9,000 t in the former and 20,000 t from
23,000 t in the latter. Elasmobranchs
accounted for 5.8% of the total land-
ings of demersal group. It accounted
for 2.8% of the total landings in north-
east region, 4.7% in the south-east re-
gion, 0.6% in south-west region and
2.9% in north-west region.

Perches : Perch landings were esti-
mated at 103,000 t this year, an increase
of 10,000 t from 93,000 t of 1988. An
increase of 11,000 t was observed in the
south-west region, but in north-cast re-
gion the catch declined by 1,000 t. Per-
ches formed 11.6% of the total land-
ings of demersal group. It formed 2%
of the total landings in the north-east
region, 5.1% in the south-east region,
5.3% in the south-west region and 3.3%
in the north west region. North-east re-
gion accounted for 1.6% of the total
perch landings, south-east region 22%,
south-west region 529% and north-
west region 22.3%.

Croakers : The landings of croak- -

ers showed a marginal increase of 1%
over 100,000 t of 1988. Croakers ac-

counted for 12.4% of the total landings
in north-east region, 4.1% in south-east
region, 1.6% in south-west region and
82% in north-west region. The re-
source contributed to 11.4% of the total
landings of demersal group. North-easi
region accounted for 10.3% of the total
landings of croakers, south-east region
for 18.1%, south-west region for 15.9%
and north-west region for 55.7%.

Stlverbellies : Silverbellies sustain-
ed a reduction of 15,000 t from 64,000 t
of 1988. Along the south-west region,
the caich declined by 12,000 t from
51,000 t of 1988 and along the south-
west coast it reduced by 2,000 t from
11,000 t. Silverbellies formed 5.5% of
the total demersal resources exploited.
It formed 0.4% of the total landings in
north-east region, 8.7% in south-east re-
gion, 0.8% in south-west region and
0.2% in north-west region. The north-
east region contributed 0.6% of the lan-
dings of silverbellies. South-east region
accounted for 78.7% of the landings.
south-west for 17.0% and north-west
region for 2.7%.

Pomfrets: The pomfret landings
remained at 43,000 t this year also.
Pomfrets constituted 8.9% of the total
landings in north-east region, 1.1% in
south-east region, 0.5% in south-west
region and 3.7% in north-west region.

North-east region accounted for 17.2%

of the pomfret landings, south-east re-
gion for 11.4%, south-west region for
10.8% and north-west region for 59%.

Penaeid prawns : Penaeid prawns
sustained a reduction of 6,000 t (4.1%)
when it decreased from 153,000 t to
147,000 t. The landings of penaeid



prawns in the south-west region de-
creased from 80,000 t to 66,000 t while,
in the north-west region it increased
from 46,000 t to 52,000 t. Penaeid
prawns accounted for 16.6% of the de-
mersal group. It formed 3.6% of the
total landings in north-east region, 5.6%
in south-east region, 6.5% in south-west
region and 7.5% in the north-west re-
gion.

Non-penaeid prawns : Non-penaeid
prawns recorded 76,000 t this year as
compared to 49,000 t of 1988. An in-
crease of 28,000 t was observed in the
north-west region, while marginal de-
crease was observed in other regions.
Non-penaeid prawns formed 8.6% of the
total demersal group. North-east region
accounted for 1.6% of the total land-
ings of non-penaeid prawns, south-east
region for 2% and north-west region
for 93.3%.

Cephalopods : Cephalopods form-
ed 63% of the total landings of
demersal group. This year the
landings increased to 56,000 t from
39,000 t of 1988. In the south-west re-
gion the landings increased to 26,000 t
from 17,000 t and in the north-west re-
gion it increased from 16,0001t to
21,000 t. Landings . of south-east region
also increased from 5,000t to 7,000 t.
Cephalopods formed 0.1% in the total
landings in north-east region, 1.6% in
south-cast region, 2.6% in south-west
region and 3.2% in north-west region.

Mechanised and Non-mechanised
landings

Landings by mechanised units con-
tributed to 84% relegating the contri-
bution from non-mechanised units to
just 16%. 48% of the total production
was accounted for by the units with
mechanised fishing and 36% by units
where mechanisation is only for propul-
sion. The indigenous crafts fitted with
out-board engines has established in
Kerala and is gaining importance in
Gujarat, Karnataka and Maharashtra.
Compared to 1988, the perceniage con-
tribution from units with mechanised
propulsion has considerably increased
from 28% to 36% with a matching in-
crease in the landings from this sector
by about 295,000 t (60%) from 491,000 t
of 1988.

Natlonal Marine Living Resources Data
Centre

During the year the marine fish
landings data collected from all along
the coast line of India were compute-
rised. The software developed was used
to make centrewise, gearwise, zonewise
and specieswise estimates of landings,
along with the effort expended. A new
programme for faster merging of ana-
lysed data was developed. The raw data
and analysed data were backed upon
magnetic tapes. The estimated landings,
seasonwise and statewise, were suppli-

ed to the end users as and when requir-
ed. -



FISHERY ECONOMICS AND EXTENSION DIVISION

Investigations on the efficiency of vil-
lage adoption as a method of extension
education (FE & E/22)

A survey of the coastal villages was
carried out and Puduvaipu village un-
der Elamkunnapuzha Panchayat, was
selected as the project area. Discus-
sions were held with the farmers and
Panchayat board members of the area
and local potentials were investigated
for adoption of prawn culture in the
project area. Agencies concerned with
the input supply were contacted and
information was collected.

41

Planned change in a coastal village —
model for a first line extension prog-
ramime (FE & E/19)

A programme was planned to en-
courage utilisation of homestead water
bodies at Kandakkadavu for prawn
culture, A water area of 320 sq. mts
was selected to conduct the demonstra-
tion of prawn culture and 1,900
Penaeus indicus seeds were stocked.
An yield of 5.4 kg was realised after
90 days. Field day and mass contact
programmes were arranged in the pro-
ject area. A training programme in
prawn seed collection and fish proces-
sing was organised.



PELAGIC FISHERIES DIVISION

The division with the main objec-
tive to assess stocks of major pelagic
groups and suggest better management
of resources, took up integrated investi.
gations on gearwise capture fisheries.
The work involved monitoring the
landings and species composition of 4
major gears viz. gill net (mesh 45 mm
and above), dol net, purse seine and
pole and line, their economics of ope-
ration, biology and population charac-
teristics of dominant species and influ-
ence of environmental parameters on
fisheries. Preparation of an atlas of
pelagic resources and tagging of com-
mercial species of fishes and shellfishes
were also taken up.

Investigations on gill net fisheries
(PF/IP/1)

Gill nets operated over a major
part of the year along the east and
west coasts, the main season, however,
varying in different centres. The an-
nual catches and catch rates (in paren-
thesis) at the centres were; Veraval
5978 t (197 kg), Bombay 2585 t
(729 kg), Cochin 4,029 t (227 kg), Man-
galore 455 t (118 kg), Tuticorin 1,830 t
(129 kg), Mandapam 559 t (65 kg), Ma-
dras 254 t {244 kg) and Visakhapatnam
82 t (6 kg).

Seerfishes formed 60% and 33% of
the total gill net landings at Mangalore
and Madras respectively. The corres-
ponding fishery seasons being June
February and January - September.
Highest catch was recorded at Cochin

(6351) followed by Tuticorin (218 t),
Calicut (175 1), Vizhinjam (134 t), Man-
galore (831) and Mandapam (34 1).
Scomberomorus commerson was the
dominant species at all centres, The
fish had a total length ranging from
13135 ecm with a dominance of
35-120 cm length groups. Smaller fishes
{20-30 cm) were observed at Tuticorin
and Mandapam. S. guitatus and
S. lineolatus were recorded at Cochin
and Tuticorin respectively.

Tunas formed an important com-
ponent at Tuticorin (40%), Cochin
(309%), Madras (19%) and Mangalore
(18%). Fishery season was August/Sep-
tember-November between Mangalore
and Vizhinjam, May-September/Octo-
ber at Tuticorin and Mandapam and
during January-September at Madras.
High yields of 1,222t (69 kg) were re-
corded at Cochin followed by Tuticorin
727t (51 kg), Calicut 189t (33 kg),
Madras 47t (45 kg) and Mangalore 46 t
(23 kg). Euthynnus affinis was domi-
nant at all centres except Calicut where
Auxis thazard formed 63% of the catch,
The other tuna species were Thunnus
tonggol, T. obesus, T. albacares, A. ro-
chei and Sarda orientalis. At Cochin,
A. thazard had a length ranging from
22-46 cm with the mode at 36 cm.
T. tonggol ranged from 20 - 56 cm with
mode at 42 cm. Juveniles were record-
ed during July-September.

The contribution of mackerels to
the gillnet fishery ranged between 2%
at Mangalore and 27% at Mandapam.



Highest catch of 514t (11 kg) was ob-
tained at Vizhinjam followed by Man-

dapam 152t (18 kg). At other centres’

the catch was low. The main fishery
seasons were October-December at
Mangalore, May-February at Cochin,
August-March at Vizhinjam, Septem-
ber-February at Mandapam and Nov-
ember-May at Visakhapatnam. Larger
fishes (25-26 cm) were dominant along
the west coast and smaller (20-23 cm)
ones along the east coast. Juveniles
were common during August-Novem-
ber along the southern section of the
peninsula, during November-December
at Mangalore and during August and
February at Visakhapatnam. The fish
spawned mainly during January-May
off Visakhapatnam.

Carangids contributed 61t (3 kg) at
Mangalore, 58t (4 kg) at Cochin and
23t 2 kg) at Visakhapatnam, the fish-
ery season at these centres being Sep-
tember-December,  August-September
and April-October respectively. At Co-
chin, Alepes djedaba was the dominant
species followed by Megalaspis cordyla,
Decapterus russelli and Carangoides
malabaricus. The first three species
occurred in the length ranges of
19-36 cm, 16-82 cm and 16-20 cm res-
pectively, At Visakhapatnam also,
A. djedaba dominated followed by
M. cordyla, Selar crumenophthalmus
and D. russelli. D. russelli occurred sea-
sonally during January - February and
May and had a modal length of 15-19 cm.
M. cordyla also occurred seasonally
and was landed during August-Decem-
ber.

Elasmobranchs, catfishes and pom-
frets were the important groups along

the north-west region and they formed
18%, 7% and 13% respectively in the
gill net catches. South of Maharashtra,
these groups accounted for 6%, 3% and
1% respectively. Along the east coast
they formed 8-17%, 1-5% and negligible
amounts respectively,

The annual vields of elasmobranchs
were 1,086 t (36 kg) at Veraval, 475 t
(134 kg) at Bombay, 260t (20 kg) at
Mandapam, 228 t (13 kg) at Cochin and
18-44 t (3-42 kg) along Vizhinjam, Tuti.
corin and Madras sector. The main
fishery seasons were May-December
and February-March at Veraval, Sep-
tember - March at Bombay and Tuti-
corin, October-March at Mangalore,
April-October and December-Tanuary
at Cochin, December-May at Manda-
pam and January-September at Madras,
Important species of elasmobranchs
and their dominant sizes at the obser-
vation centres were Scoliodon laticau-
dus (46-48 cm) at Veraval and Bom-
bay, Carcharhinus melanopierus (69-
81 c¢cm) at Mangalore, Rhizoprionodon
acutus (80 cm) and R, oligolinx (60 cm)
at Cochin, Loxodon macrorhinus
(62 cm) and C. sorrah (70 cm) at
Mandapam,

Catfish landings amounted to 467 t
(15 kg) at Veraval, 133t (37 kg) at
Bombay, 148 t {9 kg) at Cochin and 2t
{1 kg) at Mangalore. The yields were
poor 0.5-27 t (1.5 kg) along the east
coast. Main fishery seasons were June-
September and November-February at
Veraval, September-March at Bombay,
October-February at Mangalore, Janu-
ary-October at Cochin, November-
March at Tuticorin, September-Novem-
ber and March-May at Mandapam and



May-June at Visakhapatnam. The major
species and their dominant sizes were
Tachysurus thalassinus (25-34 cm),
Osteogeneiosus militaris {33-37 cm),
juveniles being dominant during May-
June and October-March at Veraval
and Bombay, T. serraius (89-100 cm)
at Mangalore, T. thalassinus {46-76 cm),
T. serratus (90-102 ¢cm) and T. tenui-
spinis (42-46 cm) at Cochin, 7. thalas-
sinus (60-77 ecm) and T. dussumieri
(76-86 cm) at Mandapam and 7. tha-
lassinus (24-45 cm) at Visakhapatnam.

Pomfrets had an annual yield of
484t (16 kg) at Veraval and 49t (3 kg)
at Cochin. The fishery seasons in the
above centres were May-August and
August-January respectively. Two spe-
cies contributed to the fishery with
Parastromateus niger being dominant
at Veraval and Pampus argenteus at
Cochin. P. niger at Cochin had modal
lengths at 25 and 32 ¢m and P. argen-
feus at 26 and 34 cm. Juveniles occur-
red during May-September.

Economics of gill net operation was
studied at Cochin Fisheries Harbour,
The average daily revenue was
Rs. 950/-. The operating cost was work-
ed out at Rs. 550/-, leaving a gross
profit of Rs. 400/-. The net profit after
deducting all costs came to Rs. 150/-
per day.

Investigations on dol net fisheries
(PF/IP/2)

Investigations were carried out on
Bombay duck, pomfrets, Coilia, sciae-
nids and crustaceans with particular
reference to their juvenile component
at Veraval and Bombay. The annual

catches and catch rates (catch per
unit/catch per haul) at Jaffrabad, Na-
vabunder and Rajpara monitored
from Veraval were 34,244t (1,672 kg/
199 kg), 14,708 ¢ (537 kg/132 kg) and
23968t (916 kg/146 kg) respectively.
Fishing was carried out during October-
May at Jaffrabad and September-Janu-
ary at the other two centres, Off New
Ferry Wharf, Sassoon Dock and Ver-
sova of Bombay area, the annual
catches and catch rates were 662t
(272 kg/99 kg), 1,799t (153 kg/48 kg)
and 1,134t (13 kg/haul) respectively.
The gear was operated throughout the
year with the main season during June-
August, July-October and September-
February/April-May respectively.

Bombay duck accounted for
40-76% of the dol net catches in Sau-
rashtra area with main fishing season
during September-May. The catches
and catch rates were 26,016 t (1,270 kg/
151 kg) at Jaffrabad, 5,809t (212 kg/
52 kg) at Navabunder and 14,223¢
(544 kg/87 kg) at Rajpara. At Versova,
Bombay duck accounted for 12% with
an annual catch and catch rate of
1,134t and 13 kg/haul respectively.
October-February and April-May were
the peak seasons.

At Jaffrabad, Bombay duck had a
length ranging from 30-360 mm with
195-280 mm fish forming the mainstay
of the fishery. At other centres, smaller
fishes (165-190 mm) dominated. Gravid
fishes were common off Rajpara and
the immature and spent fishes at other
centres. Off Versova, 135-240 mm fishes
dominated the catch. Juveniles were
abundant during September--February.



Coilia formed 6-11% of the caich at
Saurashtra area with a catch of
824-3,308t. The catch rates were
30-162 kg/unit and 1-19 kg/haul. Sep-
tember-March/May were the peak sea-
sons with a dominance of young fish in
April. At Sassoon Dock, the catch and
catch rates were 790t and 9 kg/haul
respectively, The main season was April-
October.

The pomfrets contributed to only
0.2-0.5% of the catch in Saurashtra
area with a catch and catch rate of
180 t and 0.4 kg/haul respectively. Fish
of 80-230 mm length occurred in the
catches.

Sciaenids formed 1% of the dol nct
catches at Sassoon Dock with an annual
catch and catch rate of 21 t and 1.8 kg/
haul respectively, In Saurashtra area
the catch and catch/boat (in parenthe-
sis) was estimated as 1,363t (50 kg) at
Navabunder, as 1,110t (42 kg) at Raj-
para and as 608 t at Jaffrabad. The do-
minant sizes observed in Saurashira
area were: 85125 mm for Otolithes cu-
vieri, 115 mm for O. ruber, 135-165 mm
for Johnius glaucus, 135-175 mm for
J. macrorhynus and 168-175 mm for
J. dussumieri.

Crustaceans formed 43-49% of the
dol net catches in Bombay area. The
annual landings were 284t with catch
rates of 117 kg/boat and 42 kg/haul at
New Ferry Wharf and 881t with catch
rates at 75 kg/boat and 24 kg/haul at
Sassoon Dock. Non-penaeid prawns
comprising mainly of Acetes spp. (80%)
dominated. At Navabunder, the catch
rate for non-penaeid prawns was 33 kg/
haul. Peak landings (1,637 1) were ob-
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tained in November and poor landings
(25 t) in March. Exhippolysmata ensi-
rostris had a length range of 41-100 mm.
Penaeid prawns (15%) and stomato-
pods (1%) were the other crustacean
items.

Penaeid prawns contributed 228t
at New Ferry Wharf and 741t at Sas-
soon Dock with catch/boat at 94 kg
and 63 kg respectively. Parapenaeopsis
stylifera (50%), Metapenaeus brevi-
cornis (26%), P. sculptilis (11%)
and P. hardwickii (1% ) contributed
to the penaeid landings. At Jaffra-

bad, Navabunder and Rajpara the
annual penaeid landings were esti-
mated as 478 t, 320t and 449 t

with catch rates at 23 kg, 12 kg and
17 kg/boat respectively, the catch/haul
being 3 kg at all the centres. The peak
season was during October-January ex-
tending to May in some places.

Investigations on the purse seine
fishery and its impact on the resources
(PF/IP/3)

Investigations on the purse scine
fishery were carried out at Karwar,
Mangalore, Malpe and Cochin. The fish-
ing season at Karwar, Mangalore and
Malpe was August/September-Decem-
ber with peak landings in October. The
depth of operation ranged between
11-20 m. At Cochin, the season was
September-March with peaks in Sep-
tember and February and depth of
operation 21-40 m.

An estimated 6,249 t was landed at
Karwar and 66,582 t along Mangalore-
Malpe coast. Malpe contributed to



63.7% of this catch. Of the 32,210 units
operated, maximum fishing effort was
expended at Mangalore (44.1%) follow-
ed by Malpe {40.1%). These two centres
accounted for 31% and 57% respecti-
vely of the annual yield by purse seines
along the Karwar/Cochin belt. The
catch rates (catch/unit) were: Malpe
3.28t, Cochin 3.04t, Mangalore 1.701
and Karwar 1.61t.

Based on the estimates made at
Mangalore, the total value of purse
seine fishery was to the tune of
Rs. 105.64 million of which the share
of the landings at Malpe amounted to
62.8%. Of the total value, the contribu.
tions of mackerel, Sardinella spp. and
pomfrets were Rs. 57.86, Rs. 26.50 and
Rs. 2.36 million respectivelv.

Mackerel was dominant in the
landings at Karwar (84.6%), Mangalore
(50.5%) and Maipe (64.5%). Oil sardine
dominated at Cochin (54.3%). The oil
sardine contributed 14.9% at Karwar,
26.2% at Mangalore and 16.5% at Malpe.
The contribution of other groups to
the landings were tunas (0.3-9.0%), ca-
rangids (5.5-8.9%) and white baits
(3.5-6.2%).

Rastrelliger kanagurta comprised
the entire mackerel catch. Malpe
(27,361 t), Mangalore (1,217 t and Kar-
war (4,856 t) mainly contributed to the
mackerel fishery, with peak landings
during August/September-November.
The size of mackerel ranged from
65 mm-260 mm. The 0 and 1-year
groups dominated the catch with mul-
timodal size frequency distribution.
Feeding condition was found to be
good. The fish attained maturity at

11

‘215 mm with stages III and IV predo-

minant during October-February.

Sardinella longiceps dominated the
sardine catch. Malpe (7,007.5t) and
Mangalore (5,957 t) were good centres
for oil sardine followed by Cochin
(2,6921) and Karwar (857 kg). Peak
landings were during October-Decem-
ber. The size of oil sardine ranged from
75-201 mm with multimodal size fre-
quency distribution. Juveniles (67%)
dominated the fishery. Size at maturity
was 145-150 mm.

S. dayi, S. gibbosa, S. fimbriata
and S. albella were the important spe-
cies among lesser sardines, S. dayi ac-
counted for 68.78% of the catch off
Karwar. S. gibbosa and 8. fimbriata
were important species at Mangalore,
Malpe and Cochin. The size of S. dayi
ranged from 135-185 mm with modes
at 140 and 155 mm at Karwar. 8. gib-
bosa ranged from 115-185 mm with
modes at 125 mm, 140 mm and 18¢ mm.
Size at first maturity was 135 - 140 mm,

Tunas contributed 2,164t (8.9%)
at Mangalore, 1,606t at Malpe (3.8%),
277t (044%) at Karwar and 16.1t
(0.34% ) at Cochin. E. affinis, A. thazard
and A. rochei were the important spe-
cies. A, thazard (504%) was the ma-
jor component at Karwar followed by
E. affinis (32.8% ) and A. rochei(16.8%).

White baits contributed 487t at
Mangalore and 1,50it at  Malpe.
Stolephorus devisi was the most domi-
nant species and had a size ranging
from 60-95 mm with mode at 75-80 mm.
The entire catch consisted of adult
fishes. Developing (53.2% ) and gravid
(32.3% ) fishes dominated.



Carangid catches totalled to 3,783.6 t
(8.9%) at Malpe and 1,319.9t (5.5%) at
Mangalore, Peak landings were during
September and October., Decapterus
russelli, Chorinemus spp. and Megala-
spis cordyla were the important spe-
cies, The size of D. russelli ranged from
165-220 mm with a dominant mode at
180 mm. Pre-adults dominated in the
catch, Sexes were equally distributed
with the fishes in maturing stages do-
minant (64%) in the catch.

Pomfrets contributed 3t at Kar-
war and were absent in Cochin. At
Mangalore and Malpe 1822t (0.8%)
and 87t (0.2%) respectively were land-
ed. Pomfrets were recorded in Septem-
ber, October and February at a depth
of 21-40 m in Mangalore and 11-20 m
in Malpe. P. niger having a length range
of 110250 mm and mode at 214 mm
comprised the entire pomiret catch.

The average annual revenue per
unit operating along the Karnataka
coast was worked out at Rs, 7 lakhs
and the total cost including deprecia-
tion and interest on investment was
Rs. 6.3 lakhs, thus leaving a net profit
of Rs. 70,000/-. At Cochin Fisheries
Harbour, the average annual reve-
nue per unit was Rs. 5 lakhs. The total
cost was Rs. 4 lakhs with a net profit
of Rs. 1 lakh,

Investigation on tuna fisheries and
related aspects in the Lakshadweep .
(PF/IP/4)

An estimated 2,682t of tuna was
landed at Minicoy and Agatti islands.
Agatti contributed 58% of the catch.
Most of the tuna catch (99%) was from
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pole and line (TPL) fishing and the rest
by troll line (TRL). In the TPL fishery
of Minicoy, the catch rate increased
by 10% from 261 kg to 287 kg this
year. At Agatti, on the other hand, the
catch, effort and catch rate decreased.
The decline may be due to the local
social developments and the non-avai-
lability of tuna-bait in required quan-
tities. Tuna catch rate per 1 kg of bait
fish employed {(CPUB) decreased by
34.3% at Minicoy due to poor chum-
ming behaviour and high mortality of
baitfish during transportation.

Poor recruitment of the migrant
caesionid baitfish into the lagoon at
Minicoy resulted in fishing pressure on
resident sprat population. Non-avail-
ability of the other baitfish species in
fishable quantities was also seriously
felt this year. The situation was similar
in Agatti. The collections of conventio-
nal and non-conventional baitfishes
made during the exploratory surveys of
FORV Sagar Sampada were analysed
for their distribution pattern and rela-
tive abundance in different localities.
Population characteristics of Spratel-
loides delicatulus was studied.

Katsuwonuts pelamis was the domi.
nant species (53-94% ) in TPL fishery at

‘various areas, T. albacares formed the

dominant fraction of the rest of the
catch., In the case of K. pelamis, the

‘fishery was constituted by fish in 50 cm

and 60 ¢cm modal size groups. Total
mortality rates and length-weight rela-
tionship were estimated. The average
weight of individual fish was 2.9 kg
and about 107-120 fishes were caught
per boat in TPL fishing. Wastage dur-

'ing processing was about 5% at Mini-



coy and 33% at Agatti. Price of Masmin
varied between Rs. 29/- and Rs. 37/-
at Minicoy and Rs. 17/ and Rs. 35/ at
Agatti,

Tagging of commercial species of fish
and shellfish (PF/IP/5)

One hundred and one sacred
chanks were tagged with Letro 9 mm
adhesive labels and released in the
Palk Bay at a depth of 5 m off Pillai-
madom lagoon at Mandapam. Similar-
ly, 115 chanks were tagged and releas-
ed in the harbour basin at Tuticorin.
In addition 65 chanks were tagged and
released in the open sea for the first
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time at Pulipoonder paar off Tutico-
rin.

Two tagged chanks were recover-
ed from the harbour basin at Tuticorin
after 9 months of release. The tags
were overgrown with periostrucum
and an increase of 2.5 mm in length
and 5 g in weight was noticed.

Atlases of marine resources (PF/IP/6)

Draft higures (60 nos) on the bio-
logy, catch, distribution, etc. of the
mackerel were prepared. These will be
drawn by artists and then made ready
for printing.



DEMERSAL FISHERIES DIVISION

Investigations on the resources exploit-
ed by small mechanised trawlers (14 m
& below) (DF/TP/1).

The operation of small mechanised
trawlers (14 m & below) and the catch
brought by them were monitored from
several centres along the coasts to
study the effect of trawling on the re-
sources. Species composition and bio-
logy of important groups were studied
at all centres and population parame-
ters of few species were estimated at
selected centres. The landings were
good at most places. The ban imposed
on operation of small trawlers in Ke-
rala during the monsoon months may
have affected the landings of penaeid
prawns at this centre. The mixed fishe-
ries assessment (all species) at Kaki-
nada showed that the maximum sus-
tainable yield of all the species toge-
ther can be obtained by increasing the
present effort by 10.5%. However, this
may not be remunerative as the in-
crease in financial returns will be only
0.05%. Thus it appears that the present
effort can be maintained and need not
be reduced to ensure viable returns to
each unit,

This year an estimated 1,765,000
trawler units operated and landed
763,000t with a CPUE of 433 kg. This
contributed to 34% of the total land-
ings (2,220,000t) by all gears. Prawns
{127,000 t) dominated the catch follow-
ed by perches (85,000 t), stomato-
pods (68,000 t), croakers (64,000 t), ce-
phalopods (49,000 t), silverbellies
(40,000 t), anchovies (38,000 t), caran-
gids (36,000 t), soles (25,000 t), elasmo-
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branchs (21,000 t), catfishes (14,000 t)
and others.

Among prawns, the penaeids ac-
counted for 106,000t (76%) and the
non-penaeids, 21,000t (24%). Penaeus
monodon having a total length of
363 mm and weighing 440 g was record.
ed at Bombay. This is reported to be the
largest record size for this species. Bom.
bay also recorded very high landings of
Parapenaeopsis stylifera during Octo-
ber and part of it was transported 1o
Cochin and to Mangalore in refrigerat-
ed trucks. The size of Solenocera cras-
sicornis ranged from 49127 mm. The
females were dominant in January.
Growth parameters estimated for
P. stylifera, Metapenaeus affinis and
M. monoceros caught at Bombay are
given in table 1. At Veraval, M. kutchen-
sis and P. stylifera were observed in
good numbers. Females dominated the
M.kutchensis catch throughout the year
except in December. Mature P. stvlis
fera occurred during December and
March, The important prawn species
contributing to the fishery at other
centres were : P. stylifera, M. mono-
ceros, M. dobsoni (Kerala), P. semisul-
catus, M. stridulans (Mandapam),
M. dobsoni, P. maxillipedo, P. indicus
{(Madras) and P. indicus, M. monoceros
and Trachypenaeus sp. (Visakhapat-
nam).

Panulirus polyphagus (76% ) domi-
nated the lobster catch at Bombay.
The fishery was mainly sustained by
the 200-300 mm (4-5 year) specimens.
Berried females formed 23.9% and



Table 1. The growth parameters obtained by studying the length
frequency of P. Stylifera, M. affinis, M. monoceros were as follows ;

Name of the

species L K 0 Zz M F U
P. stylifera Males 1244 0.142 0.04 12.66 262 10.04 0.79
Females 1424 0.23 —0.06 894 4.24 4.70 0.52

(monthly)  (months}
M. affinis Males 513 0.146 ~-0.064 5.47 258 2,78 0.50
Femaies 190.2 0,128 0.08 6.43 235 4.08 0.63

{monthly)  (months)
M. monoceros Mules 195.88 0.128 —0.374 6.76 2.36 440 0.65
Females 226.09 0.126 0.236 5.44 232 3.a2 0.57

{monthly}  (months)

were recorded throughout the year ex-
cept in August. Juveniles were recruited
in November. Thenus orientalis (24%)
also contributed to the fishery. The
berried females occurred during Octo-
ber-February and juveniles were re-
cruited in March. P. polvphagus was
the dominant (56.4%) species at Vera-
val also and berried females formed a
peak in November, At Madras, T. orien-
talis dominated (96%) and the rest of
the catch was P. homarus.

Sciaenids contributed 64,000t of
the trawl catch and formed an impor-
tant fishery at Veraval, Bombay and
Cochin. Otolithes cuvieri, O. ruber,
Johnius glaucus and J. dussumieri were
the dominant species at Veraval, O, cit-
vieri in gravid stages were observed
during February and April and in deve-
loping stages during September-Febru-
ary. The females dominated and were
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mostly in the developing stages. Sto-
machs contained mainly Acetes spp.
Sexes were equally distributed among
O. ruber. Fishes in gravid stages occur-
red during February and the develop-
ing ones during April, October and De-
cember-February. Stomachs were em-
pty. J. glatcus had a tota) length ranging
from 125-205 mm. The females domi-
nated with most of them in indeter-
minate {April, October-February) and
gravid (AprikMay, September-Febru-
ary) stages. The male: female ratio for
J. dussumieri was 2 : 3, Fishes in gra-
vid stages occurred during April-May
and those in resting and developing
stages during December, Most had em-
pty stomachs and those with } full or
full stomach contained Acetes spp. and
fishes. The mortality estimates and
stock parameters of important species
landed at New Ferry Wharf is given in



Table 2. The mortality estimates and stock parameters of various
species based on the data of New Ferry Wharf (Bombay)

Name of Total Natural Fishing Exploit- Exploit- Yield Total stock Standing stock

the species Mortality Mortality Mortality ation  ation intonnes  intonnes in tonnes
‘Z ‘M’ ‘F* vatio ‘E’  rate‘l’ - 'Y* Y/U Y /F

J. macrorhynus 2.04 1.16 0.88 0.42 0.37 1900.667 5139.64 216098

[ vogleri 234 1.10 1.24 0.53 048 2014956 4197 .82 162496

O. cuvieri 141 130 0.1 0.07 0.05 2136.606 42732.12 19423.69

1. sina 305 1.82 1.23 040 0.38 1145573 3014.67 931.361

Table 2. Johnieops sina formed the do-
minant species at Cochin, Their length
ranged from 85-155 mm. Partially and
fully spent fishes occurred during June
and March respectively,

Threadfin breams formed a major
fishery at several centres and an esti-
mated 65,000t were landed by the
small trawlers. Nemipterus japonicus
was the dominant species. At Veraval,
N. japonicus in gravid stages were ob-
served during October and January-
March. More than 50% of the females
were in advanced stage in February.
The major food items were prawns and
Acetes spp. Mortality and population
parameters of N. japonicus landed at
Bombay were estimated as : Z = 3.97,
M=130,F = 267, E =067 U =065
and Y = 2,019.196 t. The study indicat-
ed that ‘E' (Exploitation ratio) was
below the level of optimum exploita-
tion. N. mesoprion also contributed to
the fishery at Bombay. Fishes in gravid
and spent stages were observed during
April-July. The immature fishes were
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the mainstay during January-March, At
Mangalore, N. japonicus in gravid sta-
ges were observed during November-
March and the immature fishes during
AprilMay. Sexes were equally distri-
buted. N. japonicus in gravid sta-
ges were recorded at Malpe during Ja.
nuary-May. Males in advanced stages
were noticed in January and the fe-
males in February, The fishery at Co-
chin was dominated by the indeter-
minate and immature fishes. Gravid and
spent fishes were noticed during May,
July and September-October. Along the
east coast, N. japonicus of 120-159 mm
size range were landed at Madras. The
males dominated and the fishes were
either immature or in developing sta-
ges. Fishes, prawns, crabs and squilla
were the major food items, At Visakha-
patnam and Kakinada the O-year fishes
were the mainstay of the fishery.

Saurida tumbil had a size ranging
from 110-490 mm at Bombay,
110-439 mm at Mangalore, 50-339 mm
at Malpe and 75-335 mm at Cochin. Fe-



males in advanced maturity stage were
observed during October at Veraval. At
Mangalore, immature males were seen
throughout the year and the gravid fe-
males occuwrred in December, In Co-
chin, the fully spent and spent recover-
ing S. tumbil females were observed
during May-July and September-Decem-
ber whereas the partially and fully
spent S. undosquamis {emales were ob-
served during April-July and October-
January. The laiter had a size ranging
from 35-325 mm. The stomach content
analysis of 8. rumbil showed a domi-
nance of fishes and Loligo spp. at Vera-
val and Saurida spp., Solenocera spp.,
Loligo spp., squilla and prawns at
Bombay.

Among elasmobranchs, Scoliodon
laticaudus was dominant at Veraval.
Fishes in the size range of 221-680 mm
contributed to the fishery. The females
formed 55%. Prawns and Acetes sp.
were the major food itetns. At Bombay,
S. laticaudus had a size ranging from
200-620 mm. The male: female ratio
was 45 : 55. A total of 73 pups were
observed in 11 pregnant females. Coilia
dussumieri, Harpadon nehereus, crus-
taceans and cephalopods formed the
major food items here.

The catfish, Tachysurus thalassinus
landed at Visakhapatnam had a size
range of 160-539 mm. The females do-
minated (64.6%). Fishes in developing
stages were observed throughout the
year with a dominance in September
and January. Gravid stages were ob-
served during August-November and
January-February. The partially spent
fishes were noticed during September,
November and January. The food items
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included crabs, Loligo duvaucelii, silver-
bellies, sciaenids, Polynemus spp.,
prawns, Nemipterus sp. and crabs,

Cyanoglossus macrostornus and
Pseudorhombus javanicus contributed
to the flat fish fishery at Cochin. C. ma-
crostomus had a length ranging from
67-146 mm. Fishes in developing stages
were recorded during April-July and
September to February with peak du-
ring September-December. Fully spent
fishes were observed during June and
September-February, P. javanicus had
a size ranging from 82-308 mm. Sexes
were equally distributed. Developing
and resting stages were observed du-
ring April-July and February-March.
Fully spent fishes occurred in March.

Cephalopods were represented by
both the sguids and cuttlefishes. At
Bombay, the DML of L. duvaucelii
ranged from 60-200 mm and that of
Sepia aculeata from 40-200 mm. The
‘O’ and 1-year groups formed the main-
stay of the fishery. S. pharaonis had a
DML of 160-330 mm. All of thern were
in the 1-year class.

Investigations on the resources exploit-
ed by the large vessels (DF/IP/2).

FSI vessels, M, V. Matsya Darshini
and M. V. Matsya Shikari operated du-
ring April-August and December-Febru-
ary and landed mainly catfishes and
nemipterids, Peak landings (1.78 to
52.78 kg/hr) of catfish were during
April '89 and February '90. T. thalas-
sinus (99.7%), T. tenuispinis (0.24%)
and 7. dussumieri (0.06% ) occurred in
the catch.



Fishing areas for T. thalassinus
during April were 19/25/4B at a depth
of 50-67 m (166.7 kg/hr) and 19/26/5C
at depth of 44-50 m (1,200 kg/hr). Du-
ring February they were caught in
20/27/1A area at a depth of 35-38 m,
At 20/87/5D, T. thalassinus was caught
at 3745 m with a catch of 1,010 kg/hr.
The size of T. thalassinus ranged from
220-559 mm with modes at 270, 310,
410, 450 and 510 mm. Females (71.4%)
dominated and the partially spent
fishes occurred in April and August.
Majority (64.1%) of the fishes had
empty stomachs followed by half full
(25.0%), full (7.3%) and gorged (2.6%).
Nemipterids, Decapterus spp., crabs,
squids, prawns, sciaenids, etc, were
the common food items,

M. V. Matsya Shikari expended
220.83 hrs of fishing at depths ranging
from 22-340 m and landed 1.579t of
nemipterids. Operations were made at
18-34/2A, 18-34/3D, 19-35/4F, 19-36/4D
areas in April and 18-35/6A, 19-35/2D,
19-35/3E, 1834/5D areas in July.
. N. mesoprion having a size range of
95-170 mm and N. japonicus with a size
range of 132-238 mm contributed to the
fishery.

M. V. Matsya Darshini operated
during April-June, August, December
‘89 and January-March '90 in 16-32/4C,
16-32/2A and 16-32/3B areas. She land-
ed an estimated 791 kg of nemipterids
with peak landings in April and De-
cember. N. mesoprion dominated and
had a size ranging from 85-195 mm.

Data from 123 large trawlers and
45 mini trawlers stationed at Visakha-
patnam were also collected. The fish-
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ing area for all the trawlers were the
Sandheads off Chilka lake and Konarak,
Kalingapatnam, off Gopalpur and Be-
lasore. The highest c.p.h. was in Bela-
sore (10.78 kg) followed by Konarak
(10.7 kg) and Sunderbans (10.59 kg).
An estimated 2,370 t of headless prawns
were landed by 140 trawlers from 772
voyages and 209.1 fishing hours (c.p.h.
= 11.3 kg). Depth of operation was
mainly 31-80 m. Maximum catch was
in October but highest cp.h. was in
August. M. monoceros, M. ensis and M.
affinis constituted 61% of the prawn
catch. Peak landing for these species
were during July (212t), October
(221t) and January (1,631t} respec-
tively. P. indicus, P, merguiensis and
P. penicillatus formed 6% (1481) of
the catch. Due to poor catches after
October most of the vessels moved to
Cochin.

Fishing for deep sea lobsters,
Puerulus sewelli was conducted along
Ponnani, south-west coast of Alleppey,
Quilon, Wadge Bank and Gulf of Man-
nar during April to May '89. The catch/
boat ranged from 3-13 t/27 days vo-
yage. Males dominated (61%) and had
a size ranging from 105-185 mm with
mddes at 161-165 and 151-155 mm. Fe-
males were larger and had a size rang-
ing from 118-191 mm with modes at
141-145 and 166-170 mm. An estimated
69,840 kg of deep sea lobsters valued
at § 983,085 were exported.

Investigations of hooks and line fishery
(DF/IP/3).

An estimated 7424t of catfishes
were landed by the gear at Visakha-
patnam with a CPUE of 0.28 kg. This



constituted 67% of the total catch of
the gear. September '89 and February-
March 1990 recorded landing as high
as 1,120-3,360 kg. T. thalassinus was
the dominant species and had a size
ranging from 220-759 mm.

Upwelling occurred during April
and was indicated by the sudden drop
in temperature and increase in nutri-
ents and primary production. Upwell-
ing was less intense during May and
subsided by June. In November, sali-
nity dropped due to heavy rainfall.

At Tuticorin, the gear landed 1811
(59.8%) of perches, 427t (14.7%) of
seerfishes, 29.05 t (9.6%) of elasmo-
branchs and 22.8t of tunas. Perches
recorded a peak during April with a
CPUE of 47.2 kg. Lethrinus nebulosus
(29.1% )} was dominant and had a size
ranging from 260-720 mm. Epinephelus
spp. formed 13.4%. Maturity studies on
E. malabaricus indicated a dominance
of stages I and II. Among seerfishes,
Scomberomorus commerson contribut.
ed to 94.4%, They occurred throughout
the year with peak landings during
September "89. The size range was 37.5-
1350 cm  with multimodes from
65-110 cm. Elasmobranchs were repre-
sented by Carcharinus sorrah and
Loxodon macrorhinus, Tunas recorded
a high CPUE of 14.1 kg/unit during
May. They were represented by Euthy-
nnus affinis (51.9%) and Thunnus alba-
cares {48.1% ).

The physical properties of the wa-
ter in the nearshore area of Tuticorin
did not fluctuate greatly during the dif-
ferent months. The chemical properties
however showed variations. Nitrite and
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nitrate contents were low during May-
June and higher during July-September.
Silicates were low during May-June.
Primary production was high during
May-August.

In the Gulf of Mannar, the zoop-
lankton biomass was dominated by
copepeds, followed by decapod larvae,
Sagitta, Lucifer and medusae. Blooms
of Trichodesmium sp. were seen in May
and swarms of the pteropod, Cressis
acicula in July.

The mechanised and non-mechanis.
ed hooks and line units at Vizhinjam
recorded 106 t of cephalopods. S. pha-
raonis and L. duvaucelii were the ma-
jor species recorded. The catch rate
for S. pharaonis in the mechanised and
non-mechanised units were 2.6 and 2.5
kg/unit respectively. Tunas and macke-
rels were the other major groups

landed.

The non-mechanised units landed
87 t of tunas with peak landings during
October and March. The dominant spe-
cies were E. affinis (58.7%) and A. ro-
chei (32.2%). The mechanised units
recorded 920 t with peak landings dur-
ing May, August - October and March.
A. rochei dominated (53.3% ) and had a
length ranging from 200-300 mm.
E. gaffinis formed 34.3%.

Mackerel catch in the non-mecha-
nised units were esthimated as 13t.
Peak landings were during October and
November. In the mechanised units,
they comprised 41 t with peak landings
during June and November. Their
length ranged from 120-230 mm.



At Cochin, the gear landed an esti-
mated 663 t of perches and sharks with
a CPUE of 1964 kg. Peak landings for
perches were during January when
5425t were landed with a CPUE of
632 kg. Pristipomoides typus (21-70 cm)
51.40%, E. diacanthus (1852 cm) 19%,
E. albomarginatus (26-28 cm) 10.65%,
E. chiorostigma 7.60% and E. bleekeri
contributed to the perch catch,

Primary production was high in
the surface and column waters during
October '89 and January '90 at 20-30 m
depths. Blooms were observed during
April, July and October '89 and January
1990. Zooplankton swarms were abun-
dant in the surface waters during April,
August, September and October ‘89
and March '90. During October '89 and
March '90 the surface waters contained
medusae and ctenophores. Fishermen
reported absence of fish in the inshore
waters when planktonic organisms
were abundant.

At Bombay, the gear landed 2491t
of fish with a CPUE of 145 kg. Cat-
fishes dominated and comprised 68.1%
of the landings. High catch of 55t with
a CPUE of 197 kg/unit was recorded in
November. T. dussumieri was the do-
minant species. The elasmobranchs
comprised 32% with a catch of 55 t
and CPUE of 15 kg/unit. Sharks form-
ed 60% and rays 40%.

Results of the exploratory survey of
the Indian EEZ byFoRv Sager Sampads
(DF/IP/4).

The distribution, abundance, spe-
cies composition and biology of fishes
and crustaceans brought by pelagic and
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bottom trawls by FORV Sagar Sam-

pada in cruise numbers 51-70 were
studied.

Along the east coast, 43 stations
were surveyed in 10 cruises. The bot-
tom trawl! brought more catches than
the pelagic trawl and landed 29.832t
of fish with c.p.h. of 780 kg. The major
productive areas were 19-85/2B (62 m
depth) for Decaprerus spp., P. indicus
and 7. thalassinus and 19-85/3B (65 m
depth) for P. indicus.

At Andaman Nicobar Archipelago,
7 cruises wese operated and the bottom
trawl yielded total catch of 1411 kg
with a c.p.h. of 112.18 kg. Sharks, rays,
perches (Epinephelus spp., Ltitjanus
spp., Lethrinus spp.) and carangids
were the dominant groups. Leptoce-
phali of ecls were abundant in areas
10-91/3F; 10-92/3E; 11.92/1C, E; 1292/
4C and 12-92/4A at a depth range of 200-
1,000 m indicating a possible nursery
area for eels. Feeding habits and ma-
turity condition of conventional and
non-conventional fishes were studied.
P, indicus caught at a depth of 90 m
had a size of 208 mm - 248 mm. Females
dominated with a sex ratio of 60 fe-
males : 40 males. Trichiurus lepturus
(350-463 mm)} occurred at 62 m,

A total of 396.9 kg of crustaceans
were caught from Machilipatnam
(16-80/1C area; cruise No. 61). Penaeid
prawns were represented by Parape-
naeus spp., Metapenaeus spp. and Meta-
penaeopsis spp. Exopalaemon styli-
ferus comprised the non-penaeid
prawns. Other crustaceans were Orato-
squilla nepa and Antemeon spp. Occur-
rence of P, longipes with a catch rate



of 1.75 kg/hr is significant as this spe-
cies is known to form a seasonal fishery
only at Mangalore.

Studies on artificial reefs (PF/IP/5)

At Vizhinjam, an estimated 3531t
of fishes were landed from the artificial
reefs (ARs). The cuttlefish, Sepia pha-
raonis, congregated arouncd the ARs
and an estimated 58t were hooked
from this area, Cuttlefish alone formed
41% of the catch at Valiathura land-
ing centre. The cuttlefishes caught
from the ARs during December-March
were in the spawning condition. Fur-
thermore, the occurrence of large quan,
tities of cuttlefish egg mass in the trawl
net operated in the vicinity of ARs pos-
sibly implies that these molluscs may
be assembling around the ARs for egg
laying. The fish catch of ARs compris-
ed of Selaroides lepiolepis, Carangoides
plagiotaenia, Lutjanus sp. and Lethri-
nus sp, Cuttlefishes, Decapterus spp.,
Nemipterus spp. and mackerels oc-
curred both in the AR and non-reef
catches.

The Brotherhood Society of Valia-
thura constructed another artificial reef
under the technical guidance of the
Institute scientists. The AR was con-
structed at a depth of 33 m, using
truck and car tyres, concrete rings,
granite stones, broken earthen pots,
branches of Cassia tree and coconut
leaf fronds. ARs consisting of 23 mo-
dules of discarded car tyres in 3 de
signs were erected in the break waters
off Tuticorin Major Harbour at a depth
of 3 fathoms for experimental studies.
Fishes (Lethrinus spp., Lutjants spp.,
Lates sp., Siganus sp., Selar spp.) and
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crabs ( Portunus sp.) inhabited the ARs
from the 3rd month onwards. The well-
type AR performed better than the
tripod and cylinder type modules.

The ARs installed at Minicoy during
November '88 was intact even after the
monsoon period. Ornamental fishes re-
colonised the reef by the end of August.
Large numbers of Dascyllus aruanus,
D. trimaculatus, Abudefduf sexfascia-
tus, A, bengalensis, Thalassoma umbro-
stigma, Chromis nigrurus, Arothron sp.
and juveniles of Caesio sp. were seen.
Tidal variations influenced the quanti-
tative distribution around the reefs
with lesser numbers during low tide.
In October-November the amphipods
and larval stomatopods dominated
whereas in December and January, fish
eggs followed by copepods were the
major plankters. Decapod larvae and
mysids were also observed during Ja-
nuary.

Young ones of the pearl oyster,
Pinctada spp. were found attached to
the AR made of dead coral boulders.
Settlement of corals were also observ-
ed. Juveniles of Sphyraena spp., Upe-
nets sp., Pranesus pinguis, Spratelloi-
des japonicus, etc. were observed in
the ARs constructed by the Fisheries
Department of U.T. of Lakshadweep.
The plankton fauna consisted mainly of
copepods, siphonophores, decapod lar-
vae and fish larvae.

Atlases of marine demersal fishes

(DF/1P/6)

Information on seasonal, spatial
and bathymetric distribution, yield and
abundance of commercially important



demersal fishes and their biological
parameters were culled out from Insti-
tute’s project reports, data centre, jour.
nals, Marine Fish Calendars and An-
nual reports. Statewise and season-
wise mapping of the resources was
continued. Data for the preparation of
a synoptic chart of all marine food
fishes showing their seasonal landing
at different maritime staies, gears em-
ployed for exploitation, spawning sea-
son and frequency, size and age classes,
length, weight, fecundity, chemical
composition, etc. were coliected, pro-
cessed and mapped in a pictorial form,

Marine Finfish cultare (DF/CUL/1.7)

At Madras, Chanos chanos fry
(2,565 nos), having a size ranging from
19-65 mm were collected and transport-
ed to the farm. In the two polyculture
experiments carried out with Chanos
and mullets, uniform stocking and
monthly fertilization (NPK 12/24/12)
at the rate of 200 kg/ha was maintain-
ed. No supplementary feed was given.
The growth rates recorded in 6 months
for the different species in the first

pond were Liza cunnesius, 166.3 mm
(59.6 g), Mugil cephalus, 3129 mm
(2698 g) and L. rade, 2171 mm

(101.8 g). The respective growth rates
in the second pond were 218 mm
(96.7 g), 336 mm (280.3 g) and 284 mm
(210.2 g). '

At Tuticorin, €. chanos cultured
for 11 months showed a growth of
24.9 mm/17.80 g per month, L, macro-
lepis grown in two different ponds
showed a growth of 159 mm/9.44 g
and 15.6 mm/12.70 g per month respec-
tively. Polyculture of milkfish (450
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nos.) and mullets (900 nos.) werc start-
ed in June '89. On completion of 5
months, C. chanos and L. macrolepis
stocked at a size of 623 mm/2.00 ¢
and 45.3 mm/1.60 g attained a size of
185.1 mm/56.50 g and 144.7 mm/41.20g
with a growth rate of 23.0 mm/10.20 g
and 19.2 mm/7.66 g respectively. In
another pond, fingerlings of C. chanos
(454 mm/1.0 g) attained a size of
191.3 mm/63.00 g after a pertod of 6
months, indicating a growth rate of
24.3 mm/10.33 g per month, Lab-lab
was used as feed. Survival was poor
due to poaching. Lates calcarifer cul-
tured in cages for 10 months atiained
a size of 325.1 mm/344.10 g from
145.0 mm/37.30 g with a growth rate of
18.0 mm/30.68 g per month. Supple:
mentary feed (trash fish) was given
once in 2 days.

At Mandapam, 2,000 fry and 4,700
fingerlings of milkfish having a size of
20-25 mm and 30-100 mm respectively
were collected. The growth rate after a
period of 6 months was 11.7 mm
(5.50 g) per month. Ponds 15, 16, 18, 19,
25 and 26 were stocked with milkfish
{67.6 mm, 3.0 g) at the rate of 5,000/ha.
The ponds were fertilized with organic
manure and cowdung for the growth of
lab-lab. Pond 15, 18 and 26 were fer-
tilized at the rate of 1,000 kg/ha (100%)
and 16,19 and 25 at the rate of 750
kg/ha (75%). On completion of 6
months, the fry and fingerlings regist-
ered a growth rate of 46.3 mm (58.20 g)
and 50.0 mm (63.20 g) per month with
100% manure and 34.0 mm (21.50 g)
and 35.6 mm (22.80 g) with 75% ma-
nure. The respective rate of production
was 110-192 kg/ha and 87.5 - 100 kg/ha.



The survival ranged between 6.25 and
15.259%.

Four sets of breeding experiments
on (. chanos were carried out during
April '89 — March '90. Pituitary gland
and HCG were used for administering
the injections. The fishes did not res-
pond to the treatment.

Soil and water management in fish cul-
ture ponds (DF/CUL/2)

Water level in selected ponds were
monitored for a period of 1 year to
study the rate of seepage. The maxi-
mum and minimum depths of water
stored in the ponds were 66.34 cm and
34.58 cm. Water depths were higher
in ponds having lower bed elevation.
The studies indicated that lowering of
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bed levels in the culture ponds, retain-
ed the water depth levels and mini-
mised seepage. Seepage rates were
higher during June, July and August
and the water level decreased during
the period April-October. During No-
vember-March, the seepage rates were
negligible. The water levels also in-
creased during November-December
due to monsoon. Annual average values
showed that pond no. 13 had the
highest seepage rate (4.42 ¢cm/12 hrs)
and pond no. 27 the lowest (0.76cm/
12 hrs). The average annual sediment
deposition rate for tide.fed and pump-
fed ponds were 3.45 and 1.83 kg/m?
of bottom/month. The drop in ground
water level was more in Fezometers
situated at farthest point from sea
shore and vice-versa.



MOLLUSCAN FISHERIES DIVISION

Studies on clam, mussel and gastropod
resources (MOL/RE/2)

The green mussel {Perna viridis)
fishery along the Calicut-Tellicherry
coast was estimated at 2,985t. The
fishery was mainly at Calicut, Elathur
and Tellicherry with peak exploitation
during January-March. The size of
mussel in the catches ranged from
40-120 mm, with dominant modes
at 65 mm and 85 mm. The brown mus-
sel (P. indica) fishery on the Vizhinjam-
Muttom area also was good during the
year.

A newly established Meretrix casta
bed was observed at the bar mouth of
Mulki estuary, Mangalore, The stock
here was estimated as 50t with an
average density of 1,846/m? M. casta
supported a fishery at Cochin also. The
fishery for the black clam, Villorita
cyprinoides was good in  Ashtamudi
Lake and an estimated 185 t was landed
at Cochin. In Korapuzha estuary, the
fishery for this clam started only in
the end of the year. The stock of Kate-
lysia opima in the Ashtamudi Lake
had declined and it was not available
in fishable quantities, This may be due
to over exploitation of the stock. Pa-
phia malabarica was the only species
fished for export from the Lake, The
marine clam Sunetta scripta supported
a good fishery along the Murukumpa-
dam-Munambam area and about 3,450 ¢
was exploited. The shell of this clam,
used for manufacture of lime, feiched
Rs. 190-200/1.
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The peak chank fishery was in
December 1989 and the total landings
amounted to about 127,000 chanks of
which over 60,000 were landed at Tuti-
corin and the rest at Thiruchendur.
Under-sized chanks formed 15% and
wormed chanks 35%.

Preparation of the atlas on molluscan
resources (MOL/RE/3)

Relevant information on the iden-
tity, distribution, biological and ecolo-
gical characteristics, present level of
exploitation and utilization, future
prospects and other aspects on va-
rious molluscan resources has been
collected,

Development of techniques for produc-
tion of shell bead nuclei for pearl cul-
ture (MOL/CUL/1.4.3)

The micro-hardness of M. casta,
Trochus niloticus, Tridacna sp. and
Xancus pyrum, was studied in colabo-
ration with Indian Institute of Techno.
logy, Madras. The micro-hardness pro-
perty of Tridacna sp. was similar to that
of the American nigerhead shell and
that of X. pyrttm was still higher.

Development of hatchery techmnology
for experimental/mass production of
seed of gastropods, clams, mussels, edi-
ble oyster and pearl oyster (MOL/CUL/
4)

The larvae obtained from P, mala-
barica which spawned in the hatchery



laboratory, Tuticorin, were reared at a
temperature of 27-28°C. Settlement of
larvae which started on the 10th day
after spawning was completed in two
days. The initial high survival rate de-
clined to 25% on the 30th day and to
9.2% on the 104th day. A salinity range
of 15-28%o0 was favourable for the
growth of the seed. Qver 5.2 million
seeds of the edible oyster Crassostrea
madrasensis were produced from four-
teen out of eighteen induced spawnings.
The larval life ranged from 17 to 31
days. The rate of settlement was high
during January-March. About 4 lakh
seeds of the pearl oyster Pinctada fu-
cata were produced, As in previous
years, some hatchery-produced pearl
oyster seeds were supplied to the Fishe-
ries Department, Gujarat State. The
fifth generation of P. fucata has been
successfully raised in the hatchery. The
rate of growth of these oysters was
slow, probably due to inbreeding. The
blacklip pearl oyster P, margaritifera
was induce-spawned to produce 9.75
lakh seeds. Attempts to transport live
topshell, Trochus niloticus onboard
FORV Sagar Sampada from Andamans
to Tuticorin did not fully succeed.
Some of them spawned in the aqua-
rium onboard, The fertilized eggs deve.
loped into trochophores, but did not
survive further., Studies on induce-
spawning of P. viridis at Madras, hat-
ching and rearing of Sepioteuthis lesso-
niana, and Sepia pharaonis at Tuticorin
and Xancus pyrum at Tuticorin and
Mandapam were continued.

Sea-ranching of clam and pear] oyster
{MOL/CUL/5)

Seeds of M. casta, produced in the
laboratory at Madras for the first time,
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were ranched in the Muthukadu la-
goon. Growth was rapid, with a length
increment of 22.1 mm and weight of
14.7 g in five months. About 64,750
P. malabarica seeds produced in the
Tuticorin hatchery were ranched in the
Ashtamudi Lake, Growth was fast in
the initial months but with the onset
of the south-west monsoon there was
heavy mortality due to steep fall in
salinity. Over 64,000 hatchery-produced
seeds of P, fucata were sea-ranched on
a pearl oyster bed off Tuticorin in the
Gulf of Mannar.

Pearl culture (MOL/CUL/6)

Three culture rafts were maintain-
ed in the Tuticorin Harbour and stock-
ed with hatchery produced seeds (4
lakhs). Studies on nucleus implantation
indicated that the graft from the manr-
ginal mantle yields good quality pearls,
than the graft from the hinge region.

Oyster culture (MOL/CUL/7)

Hatchery produced seeds of the
edible oyster C. madrasensis were rear-
ed in the Tuticorin Bay using the rack
and ren method. In eleven months, the
oysters attained a mean length of
83 mm. As in previous years, oyster
meat (500 kg) was sold to the Integrat-
ed Fisheries Project, Cochin as well as
locally. Hatchery produced seeds were
also supplied to the Fisheries Depart-
ment, Gujarat State,

A Trainers’ Training Programme
on oyster culture was conducted in
April 1989,



CRUSTACEAN FISHERIES DIVISION

| Investigations on the artisanal fishe-
ries (CF/1P/1)

The indigenous gears operating at
different centres landed together 1,070 t
of prawns. Stake nets landed 513t
{342 kg/unit) at Calicut and 1851t at
Cochin. Ring seines at Fort Cochin and
Ambalapuzha recorded 147t. Gill nets
had a substantial catch of 83t at Pen-
takota while at Mandapam it was only
8 t. Bamboo traps at Chilka Lake fish-
ed 68 t and the bottom set trammel net
at Vizhinjam landed 83 t. ‘Matabala’ at
Ullal and other indigenous gears {mini
trawl, gill net and cast net) at Puthu-
vypeen landed 36 t and 20 t respectively.
The landings by indigenous gears other
than stake neis at Calicut, Bengare and
Triplicane was poor with a catch of 2,6
and 2t respectively.

Metapenaeus dobsoni (71%) was
the dominant species in the stake net
fishery at Calicut. Other species in-
cluded M. monoceros, Penaeus indicus
and M. affinis, In the Cochin back wa-
ters at Vypeen, the species composition
was M. dobsoni (53.7%), P. indicus
(21.5%), M. monoceros (19.9%) and
P. stylifera (4.9% ). At Thevara, it was
M. dobsoni (66.5%), M. monoceros
(19.4%) and P. indicus (14.1%).

The size ranges for M. dobsoni
were 31-81 mm at Calicut and
26-100 mm at Cochin. The size of M.
monoceros ranged between 51 and
110 mm at Cochin. The ring seines land-
ed P. indicus (91-180 mm) at Fort Co-
chin and P. stylifera and M, dobsoni at
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Ambalapuzha. The gill nets at Pentakota
landed M. affinis (46%), P. indicus
(27%), P. merguiensis (22%) and P. mo-
nodon (3%). All of them were adults.
At Mandapam, P. semisulcatus (66 -
165 mm ) contributed to the catch.

The bamboo traps at Chilka Lake
brought in M. dobsoni (32%), P. indi-
cus (26% ), M. monoceros (25%) and
P. monodon (17%¢).

At Vizhinjam, from the 5 landing
centres, 39t of lobsters were captured
by traps. The catch comprised entirely
of Panulirus homarus. Gill nets at Man-
dapam landed 2 t of lobsters. P. ornatus
dominated followed by P. homarus.
P. ornatus had a size range of 160-
350 mm for males and 175-330 mm for
females. The respective size range for
P, homarus was 230-265 mm and 185-
205 mm.

At Calicut, gill nets landed 0.323 ¢
of Portunus pelagicus from marine
waters and 13 t of Scylla serraia from
the estuaries. Size range of S. serrata
was 71-211 mm.

Hatchery production of marine prawn
seed (CF/CUL/1.1.2)

P. semisulcatus seeds were produc.
ed from the spawners collected from
the wild as well as from the captive
brood stock. Spawning performance
from the wild specimens were better in
the size 140-159 mm in TE. About 61.5%
of the spawners released the eggs al-
most completely. The hatching rate
varied from 22.6-95.0%.



Larvae reared in the indoor poly-
craft pools were fed with phytoplank-
ton reared in fertilized seawater, About
22,500 postlarvae (PL,)) werc obtain-
ed from 2,02,800 nauplii stocked in
12 ft. diameter pool. Survival rate from
N, — PL, was 34.7%. Larval mortality
was observed during October-Decem-
ber due to infection of protozoca by
the fungus, Lagenidium spp. Rearing in
the outdoor cement tanks was carried
out from PL, to PL,,,,  Stocking in
different experiments ranged from
4,26,000 - 1,36,500 postlarvae, No acra-
tion was provided throughout the ex-
periment. Water was fertilized with in-
organic chemicals for the development
of phytoplankton which formed the
food of developing larvae. A total of
2,22800 PL,,, were produced in
these tanks and the survival rate from
Ny - Plygqe ranged from 3.1-87% in
different tanks.

For the first time, P. semisulcatus
rematured in captivity by wunilateral
eyestalk ablation and also without eye-
stalk ablation. The MATSYAFED of
Kerala State, established a prawn hat-
chery at Mopla Bay, Cannanore, using
the technology developed by CMFRI.
The hatchery has been designed to pro-
duce 10 lakhs P. indicus seeds every
month. Further, the staff of MATSYA-
FED were given training on seed pro-
duction and hatchery management
techniques.

A detailed study of the different
larval stages of P, maxillipedo was
carried out on the laboratory reared
larvae. It was possible to distinguish
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6 naupliar, 3 protozocal and 5 mysis
stages.

Sea ranching of marine prawns (CF/
CUL/1.1.7)

P. semisulcatus larve (Plyg,g)
numbering 4,70,556, produced in the
indoor as well as outdoor nursery tanks
were released into the Pillaimadam la-
goon at Mandapam. The released stock
was monitored in the regular fishery.
One specimen of P. semisulcatuis mea-
suring 51 mm was encountered in a
cast-net operation. There is a possibi-
lity that majority of the released stock
might have migrated to the adjacent
Palk Bay. The trend of fisheries of
P. semisulcatus in ithe commercial
catches this year was comparable to
the corresponding period of previous
year and the release of larvae into the
sea was not reflected in the catch.

Growth pattern, survival and pro-
duction rates of P. semisulcatus, raised
in the hatchery were studied. The stock-
ing density of the larvae in grow-out
ponds was 50,000/ha. The stocked po-
pulation were fed with the supplemen-
tary diet of squid meal/pellet diet. Du-
ring the 85 days of stocking, the growth
rates varied from 0.68 mm/day to
1.1 mm/day. Growth rate of 1.1 mm/
day was recorded during the first two
months of stocking but after 85 days,
the production and survival rates rea-
lised were poor, being 38-94 kg/ha and
14-40% respectively., This was due to
the sudden increase in the salinity and
temperature of the pond water.

Seeds (37,500) were transported
and stocked in the grow-out pond (0.5
ha} and a nursery pond (0.027 ha) at



Kannumanai (60 km from Mandapam}
demonstration farms belonging to the
Tamil Nadu Fisheries Department.
Growth rate of 1.3 mm/day was obtain.
ed after one month of stocking, In the
subsequent month the growth rate
dropped, as observed at Mandapam,
due to increase in salinity and tempe-
rature. Harvesting was done after 83
days of culture. Production in the grow-
out pond was poor (84 kg/ha) and bet-
ter in the nursery pond (444 kg/ha).
The higher production in the latter was
due to better water supply and higher
water level as compared to the grow-
out pond.

Sea farming of marine prawns and
lobsters (CF/CUL/2)

At Tuticorin, 4 field culture trials
on P. indicus initiated in February, May,
June and August "89 were completed in
October and December '89 after 138-
225 days of rearing. The stocking den-
sity ranged from 30,000-60,000/ha. The
reared prawns were fed with artificial
feeds. The production rate realised was
607-1,069 kg/ha in 138/139 days, 764 kg/
ha in 1530 days and 967 kg/ha in 225
days. The single experiment conducted
on P. monodon has shown that the
prawn attained a size of 147 mm in TL
and 25.3 g in TW in 100 days. This
could be attributed to low salinity that
prevailed in the culture pond during
the north-east monsoon months.

At Mandapam, 3 field culture trials
in rearing the hatchery raised postlar-
vae (PL,,) of P. semisulcatus were
started on 27-11-89. The stocking den-
sity was 50,000/ha and stocking size
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218 mm in TL. The prawns were fed
with a feed containing cooked cuttle
fish waste and artificial feed in 2 ex-
periments. No feeding was done in the
third experiment. The growth rate/day
was 1.55-1.61 mm in prawns fed with
supplementary feed and 2.23 mm in

prawns reared without supplementary
feed.

At Kovalam laboratory, spiny lob-
sters were reared from January to Oct-
ober '8%9. Experiments conducted to
study the effect of unilateral eye abla-
tion on growth in Panulirus homarus
showed a monthly growth of 1.3 to
1.6 mm in carapace length and 9.2 to
118 g in total weight during 17-21
months’ rearing. The effect of unilateral
eye ablation on reproductive cycle of
P. homarus was that, ablated females
developed ovigerous setae and carried
berry irrespective of mating. To reduce
the duration of intermoulti period, ex-
tracts of thoracic ganglia-salinc solu-
tion (NaCl) and fat body of lobster
were injected to juveniles of P. honarus
(Size: 27.3 to 27.8 mm in CL). The time
lapse between moults varied from 54 to
57 days in lobsters injected with the
extracts of thoracic ganglion and sa-
line solution, while it was 32 days for
lobsters treated with fat body extract.
P. homarus juveniles recorded a growth
of 1.2 mm in CL and 5.8 g in TW when
reared in a 6 t tank with a stocking
rate of 12 numbers/m?. These were re-
leased into an earthern pond at Muttu-
kadu during the second week of Octo-
ber. All lobsters died within a few days
after stocking, probably, due to starva-
tion and effect of the hydrogen sulphide
filled sandy bottom.



FISHERY ENVIRONMENT MANAGEMENT DIVISION

Investigations on environmental para-
meters in relation to inshore waters
(FEM/ES/1)

The nearshore region between port-
mouth and 30 m depth zone off Cochin
was monitored for changes in temper-
ature, salinity and dissolved oxvgen
content.

The temperature of the surface as
well as the bottom layers increased
from 28°C in January — 30°C in April.
The temperature decreased from May
onwards from 26°C at the surface and
to a little more than 21°C in the layers
close to the bottom by August. In Oc-
tober the temperature of the upper
layers increased to 29°C and remained
the same till December. In the bottom
{ayers, the temperature increased stea-
dily from September and a temperature
> 28°C was recorded in December. Fur-
ther increase was noticed from January
1990 onwards and both the surface and
the bottom layers recorded tempera-
tures above 29°C in March 1990.

The salinity of the surface waters
showed seasonal changes. During the
south-west monsoon season, the influx
from the Cochin backwaters spread out-
ward at the surface as a plume and re-
duced the salinity to less than 20 ppt.
The salinity of the bottomn layers sel-
dom went below 30 ppt.

The oxygen content of the surface
layers remained high throughout the
year but that of the bottom layers de-
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creased to less than 1 ml/l towards the
end of May and remained low till Oc-
tober. The oxygen content was above
3 ml/l between January-April 1989 and
November 1989 - March 1990,

Studies on chlorophyll « and phaeo-
pigments were made both from surface
and bottom waters of 10 m and 20 m
depth zones from the inshore regions
off Cochin, In 10 m, the surface chlo-
rophyll ¢ ranged from 1 mg/m?’ in Feb-
ruary to 17.8 mg/m® in January 1990
whereas in the bottom waters it varied
from 8 mg/m? in July and September
1989 10 1.2 mg/m? in January 1990. In
the 20 m zone, the minimum surface
values of 0.26 and 0.67 mg/m? were re-
corded in February and March. The
maximum surface concentrations of 14
and 16.7 mg/m? were observed during
June and July respectively. Concurrent
higher bottom values were also regis-
tered during monsoon months, The
maximum production was during the
monsoon period followed by the post-
monsoon and pre-monscon months. The
study revealed a normal cyclic rhythm
of primary production in the inshore
waters off Cochin in contrast to previ-
ous few years.

Weekly zooplankton samples were
collected using Bongo - 20 net from the
fishing grounds off Cochin, from 4 sta-
tions namely Aspinwall, 10 m, 20 m and
30 m depth zones. The monthly mean
values of biomass and the numerical
abundance of the different groups and
the larval forms were estimated per



100 m? of water filtered. The highest
monthly mean displacement volume re.
corded was 211.0 ml/100 m? in Octo-
ber at 30 m depth followed by 100.3 ml/
100 m® in September at 20 m depth.
The numerical abundance of the zoo-
plankton also reached the peak in Octo-
ber. Copepods, cladocerans, chactog-
naths, lucifers, siphonophores, euphau-
sids, amphipods, ostracods, mysids, do-
liolids, pteropods, fish larvae, polvcha-
etes and molluscs were found abund-
antly in the collections at one time or
the other during August-October.

Among cladocerans, swarming of
Evadne tergestina was observed in
March at 15 m, in September at 20 m
and at different depth zones during Oc-
tober-December, Penilia avirostris was
recorded in the 10-20 m depth column
during August. Fish eggs were abund-
ant during November (14,255/100 m?)
at 30 m and during September (1,814/
100 m®) at 10 m. Larva!l decapods, com-
prising mainly of sergestid larvae, luci-
fers and Acetes sp., were abundant
throughout the year and the maximum
(13,855/100 m? was observed at the
portmouth area near Aspinwall during
January 1990. Penaeid larvae showed re-
markable increase near the portmouth
area {10 m depth) during November
and January-February. A high value of
783/100 m* was obtained during Janu-
ary. The other components of the lar-
val decapods included those of aiphei-
dae, palaemonidae, pasiphaeidae, hip-
polytiddae, paguridae, callianassidae,
porcellanidae, albuneidae and brachuri-
dae.

Swarming of ostracods was observ-
ed in October at 10-30 m depths and
the largest (285,030/100 m?) was found
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at 30 m. Mysids were unusually abun-
dant (9,000/100 m* at 30 m depth in
October. Dense aggregations (40,102/
100 m’) of salps appeared during the
first week of February at 30 m depth.
Appendicularians (3,781/100 m®) and
ctenophores (1,967/100 m? were abun-
dant during November whereas large
number (45,393/100 m?*) of lammelli-
brach larvae were observed during Sep-
tember.

Among the pteropods, Creseis aci-
cula was dominant followed by Desmo-
pterus papilio and Cavolina uncinata
pulsata. Cumaceans, larvae of cypho-
nautus, brachiopods and echinoderms
were also found in appreciable num-
bers. Cirripede larvae occurred in the
portmouth area throughout the year
whereas the hydromedusae was abun-
dant at the 20 and 30 m depths during
September and November,

Large aggregations of radiolarians
were observed in November and De-
cember. Blooms of Coscinodiscus ap-
peared in February and March. Dense
blooms of Noctiluca miliaris were ob-
served during the second week of
August at 10 m and during the last
week of September at 20 m. Swarming
of copepods, mainly by Pseudodiapto-
mus serricaudatus was observed in the
20 m depth zone as an orange-red long
narrow sirip extending to several kilo-
meters parallel to the coast. Thick
blooms of Trichodesmium were encoun.
tered in the first week of March 1990.

Environmental ecology of the coastal
zone and mapping of potential sites for
sea-farming (FEM/ES/5)

The Mobile Laboratory of the In-
stitute was used to conduct seasonal



survey and diurnal studies in the
coastal waterbodies around Mahe,
Dharmadam, Valapatnam and Killai.
The seasonal data collected for Janu-
ary-February, June-July and October-

November during 1987-'89 were proces-
sed. The annual mean values of hydro-
graphic parameters and primary pro-
ductivity of different estuaries are
given in Table 1.

Table 1: — Hydrography and productivity of different estuarine systems
(annual average of surface & bottom values)

Estuary Temp.  Salinity Diss.0,  pH Eh  Gross prod. Net prod.
(«C) (o /D gC/m?/day gC/m?/day
Mahe 286 20.717 3.34 679+ 110 0.824 0.629
Dharmadam 283 2992 343 7.55 + 118 1.046 0.470
Valapatnam 28.6 1694 3.80 723 + 134 0.762 0.240
Killai 2941 28.75 4.24 7.87 + 168 2.300 1673

Tidal influence extended further in-
to the estuaries of Killai, Valapatnam
and Dharmadam than at Mahe. Due to
prolonged closure of one of the sea
connections (Vellar mouth) and reduc-
tion in freshwater supply, hypersaline
condition (>35.0 ppt) persisted in the
Killai estuarine system during June-
September 1989. Temperature, dissolv-
ed oxygen, pH and Eh of waterbodies
were within the normal range in the
surveyed ecosystems. The water at
DPharmadam estuary had higher nutri-
ent content than Killai. In general, si-
licate and nitrate values were higher in
the surface samples and phosphate at
the bottom, while nitrite content was
very low in surface and bottom sam-
ples. Sediment analysis showed that
Killai estuary was more fertile in or-
ganic carbon than Dharmadam with a
mean clay content of 44.63 and 39.0%
respectively. High productivity was re-
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corded in all estuaries during February
1989 with the maximum mean values of

4.042 gC/m?/day (gross} and 3.28 gC/

m?/day (net prod.) recorded in the Kil-
lai estuarine system, ]

Zooplankton biomass was relative-
ly more in Dharmadam estuary. Altho-
ugh most of the zooplankion groups
were present in the collections, cope-
pods dominated at Dharmadam
(87.67%), Killai (80.00%) and Mahe
(50.22%) in the order of numerical
abundance; while pelagic gastropods
were more (76.62%) in Valapatnam es-
tuary, with relatively very less copepod
concentration (15.69%). Decapod lar-
vae formed 12.00% at Mahe, 3.47% at
Dharmadam and 1.34% at Valapatnam,
In Killai waters, they were relatively
more in the west zone, Fish eggs and
larvae constituted less than 1% in all
the estuaries.



Edible oyster and mullet resources
were plenty at Killai. The western pe-
riphery of Killai (Zone I) and the east-
ern sector of Dharmadam estuaries
were found to be relatively more pro-

ductive and suitable for acquaculture
practices. The semi-enclosed farming
sites of Dharmadam East were found
to be highly productive than the ad-
joining open estuarine system (Table 2).

Table 2 — Hydrography and primary productivity of farming sites and
adjoining open estuarine system (annual mean surface values)

Parameters

Semi enclosed

farming sites

Open estuary

Temperature (°C)
Salinity (%0)

Diss. oxygen (ml/1)
Gross prod. (gC/m?/day)
Net prod. (gC/m?/day)

% of N.P. in G.P.

29.1 28.35

29.27 27.06
417 344
1.256 0.895
1.076 0.430
857 48.0

Marine pollution (FEM/MP/1)

The project work was carried out
at Cochin, Karwar, Tuticorin and Ma-
dras.

Cochin: Environmental monitoring
was carried out in the inshore waters
of upto 25 m depth. Water, sediment
and biological samples were collected
at fortnightly intervals from four sta-
tions and analysed. Water samples
were analysed for hydrographic para-
meters and chlorophyll. Sediment and
biological samples were analysed for
metal levels. Bio-assay experiments
were also conducted to evaluate the ef-
fect of metals on phytoplankton.

The finfish, shellfish and mollus-
can samples collected by fishing as well
as from the landing centres were ana-
lysed for five metals. The bivalve, Su-
netta scripta and crabs recorded higher
metal levels compared to prawns and
finfishes. However, the levels were
within the recommended limits for ma-
rine seafoods,

The sediment samples contained
higher levels of lead especially during
October-December when it ranged bet-
ween 16.80 - 18,65 ppm.

The effect of cadmium, nickel,
chromium, lead and mercury on the
phytoplankton was assessed by C* up-



take rates. All these metals inhibited
primary productivity of the phytoplan-
kion even when present in low concen-
trations. Nickel was the least toxic
and mercury the most toxic in their in-
hibitory effect. Symergistic effect of
inhibition was more acute than each
metal individually.

Studies carried out to evaluate loss
of mercury added to algal cultures
and sea water with in situ phytoplank-
ton, showed that the rate of removal of
mercury in the culture system was 54%
and in the in situ phytoplankton 38%.
Information on these lines will help to
treat the mercury polluted aquatic sys-
tems.

Karwar: Regular monitoring of
metal pollution with emphasis to mer-
cury in water, sediment and biota were
carried out. Samples were collected
from the vicinity of discharge point as
well as from unpolluted areas. Trans-
plantation of normal animals in cages
to polluted areas to assess the effects
of pollution were also initiated. To eva-
luate precision and accuracy of estima-
tions, certified materials obtained from
International Laboratory of Marine Ra-
dioactivity, Monaco were analysed as
intercalibration exercise. The preci-
sion and accuracy was well within the
acceptable range.

The study in the area showed com-
paratively high mercury concentrations
in the sea water, sediment and biota
collected from the vicinity of discharge
point of the industry. However, the
mercury levels in the pelagic fish, squid
and crustacean samples were found to
be within the recommended safe limits.
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Maximum concentration of zinc and
cadmium was observed in the kidney of
mussels while maximum concentra-
tions of copper and manganese were
observed in the digestive gland. The
physiological and cellular responses of
mussels were found to be very sensi-
tive to copper and mercury in experi-
mental conditions,

Tuticorin: The effect of thermal
effluents on the natural population of
phytoplankton was investigated. Phyto-
plankton samples from the Bay as well .
as from the vicinity of the thermal sta- -
tion were collected and analysed. The
stenothermal diatoms (Nitzschia, Tha-
lassionema and Skeletonema) and dino-
flagellates {Ceratium and Diplopsalis)
dominated in the Bay waters whereas
the eurythermal dinoflagellates (Peri-
dinium, Ceratium and Podolampas)
were abundant in the vicinity of the
thermal station. Diatoms like Chaeto-
ceros, Coscinodiscus and Pleurosigma
were less abundant. The water tempe-
rature in the Bay region was between
29.5°C and 32.0°C while at the effluent
discharging point the temperature was
3840°C. The dissolved oxygen at the
discharge point was 3.9 ml/l while in.
the Bay it was 5.1 ml/L.

Madras: Regular environmental
monitoring of mariculture systems at
Muttukadu was carried out, In the
ponds, the water temperature varied
from 28.6°C- 34.2°C. The mean month-
ly value of dissolved oxvygen in the ca-
nal varied from 2.8 - 4.5 ml/l. In the ‘A’
series ponds it ranged from 3.1-4.7
mi/l and in the ‘B’ series ponds it rang-
ed from 29-40 ml/l. The salinity
ranged from 148 ppt {(November-



34.8 ppt (May) in the canal, 24.2-40.1
ppt in the ‘A’ series ponds and from
36.8-57.7 ppt in the ‘B’ series ponds.

Resource assessment of seaweed and
thelir culture (FEM/SW/1)

The seasonal variations in seaweed
abundance and their growth at selected
centres along Kerala coast was moni-
tored. The total seaweed biomass was
more in the south zone followed by the
north and central zones. Maximum bio-
mas was recorded in May followed by
July and April. A total of 28 species
comprising of 12 green, 9 brown and 17
red algae were recorded along the Ke-
rala coast. The brown algae were
totally absent in the central zone (Co-
chin area). Porphyra kanyakumarien-
sis from north and south zones and
Spongomorpha indica from the north
zane were the two new species record-
ed this year. Chaetomorpha linum, Va-
loniopsis pachynema, Sargassum ten-
nerium, Turbinaria conoides, Spatho-
glossum asperum, Dictyota dichotoma,
Hypnea spp. and Laurencia spp. which
occurred during January-March 1989
were completely absent during the lat-
ter part,

Experimental field cultivation of
Gracilaria edulis was carried out at 1
metre depth in the Palk Bay. During
April - June the growth was not encour-
aging. For 16 kg of seed material intro-
duced in July, only 1.8 kg of harvest
could be obtained after 20 days at Tho-
nithurai and 0.1 kg after 70 days near
the fish farm. The failure of crop may
be due to high water temperature and
heavy epiphytic growth.
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During April, seed material of
G. edulis pre-treated with different con-
centrations (10, 20, 30, 40, 50 mg/l) of
I.A.A. for a period of 12 hours were in-
troduced in long line rope in Palk Bay.
No growth could be observed and they
degenerated after 30 days.

Fragment culture of G. edulis was
carried out in cement and fibreglass
tanks. Two coir rope nets each of 2 x 2
m size introduced in the cement tank
(240 sq. ft.) with 4 kg of seed material
showed complete discoloration and de-
generation of plants with a final yield
of 550 and 750 g. Nutrients such as
phosphate, silicate, nitrite and nitrate
of the medium decreased and dissolved
oxygen increased during the time of
harvest, The experiment when repeat-
ed using urea as fertilizer (0.238 mg/lit)
yielded 2.7 and 2.8 kg material from
4 kg of seed material introduced. The
bleaching of seed material may be due
to exposure to direct sunlight.

Spore culture work was carried out
in the laboratory as well as in the nur-
sery tank. In the laboratory the spores
were treated with different concentra-
tions of antibiotic solutions and Ger-
mannin-di-oxide to overcame bacterial
contamination and diatom growth.
3 mg/lit was sufficient to control cili-
ate flagellates and diatom growth. 100
mg of pencillin G, 25 mg of strepto-
mycin SO, and 15 mg of chloramphe-
nicol/l was effective to control bac-
terial growth,

The spores of G. edulis, liberated
in the lab on cement blocks were trans-
planted into the Gulf of Mannar after
2 days of spores output. The plants



grew to a length of 30-50 mun within
two months of spore liberation,

A collaborated deep water seaweed
survey of Manapad-Kanyakumari was
initiated on 6-3-90. The bottom was
found to be sandy with rocks here and
there. Algal growth was restricted to
the nearshore area only.

Minicoy

Seaweed culture operations were
initiated in Minicoy Island during Oc-
tober-November 1989. Fragments of
Gelidiella acerosa were tied to the nails
fixed on the coral stone. A total quan-
tity of 8.5 kg seed material was intro-
duced. Growth hormones like ascor-
bic acid (100 rag/1), kinetin, gibberellin
and indole acetic acid (10 mg/1} were
used in pre-treating the seed material.
The quality and quantity of crop har-
vested after 5 months were found to
be very low due to heavy epiphytic
growth.

Acanthophora spicifera (5 kg) was
also introduced as seed material,
but due to heavy sedimentation and
deposition of other seaweeds on the
nets, the growth was hampered.

In the month of March 1990, four
culture sites were selected in the la-
goon side, one opposite to the helipad,
the second one near the light house,
the third one near the fisheries jetty
and fourth one opposite to the Navo-
daya school, G. edulis was introduced
on coir rope nets and long line coir
ropes at three locations. Similarly,
10 kg of G. edulis collected at Manda-
pam and transported to Minicoy in live
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condition were also introduced on coir
rope nets at these four places. The
seeds showed good growth. The seed
material of G. acerosa collected from
the intertidal region in the open sea
side and sub tidal region in the lagoon
near Wringli Island were also introduc-
ed at the four culture sites on coir rope
nets and coral stones, The growth was
good at all the sites except at fisheries
jetty.

Seed material of Gracilaria edulis
collected from Kavaratti was introduc-
ed at 3 places in the lagoon viz., near
light house, fisheries jeity and near Na-
vodaya school. G. edulis showed good
growth near the light house area and
fisheries jetty. The growth of G. edu-
lis was not good at Navodaya school
area because of the epiphytic growth
of Bryopsis pinnata on the culture nets
and ropes. The sedimentation of coral
debris was maximum on the nets intro-
duced near the helipad and the light
house areas, minimum at Navodaya
School area and absent at fisheries jet-
ty. The environmental characters of
the ambieni waters were also monitor-
ed during the above study.

G. edulis 150 g collected from Ka-
varatti was cut into fragments and
cultured in perspex tanks {of 75 x 30 x
30 cm size) from 10.3.90 onwards. The
quantity of sea water used in the tank
was 40 1 and the height of the water
level 16 cm. The seawater in the tanks -
was changed twice a week and aera-
tion provided throughout the day time.
The weight of the plants increased to
185 and 190 g after 10 and 20 days
respectively. Further work is in pro-
gress.



Fishery oceanography of the offshore
reglons in the Indian EEZ (FORV/
$S/1),

Oceanographic and meteorological
data collected on board FORV Sagar
Sampada were analysed. The zooplank.
ton biomass of the Lakshadweep area
was treated in relation to the thermo-
cline. The results indicated that the
depth and intensity of the thermocline
were inversely related to the plankton
biomass; the shallower the thermocline,
the more the amount of biomass. The
vertical distribution of phosphate, ni-
trate and nitrite in this area were also
studied.

The contrasting conditions of the
T-S diagrams of the Quilon Bank, the
Wadge Bank and the Gulf of Mannar
regions during the south-west monsoon
were studied in relation to catch com-
position of barracudas and nemipterids.
The results indicated that the physio-
logical conditions of these species are
governed more by the subsurface and
bottom water temperature than the
salinity of the water.  Nemipterids
preferred the colder upwelled waters
of the Quilon-Wadge Bank regions and
barracudas the non-upwelled and tur-
bulent waters of the Guif of Mannar.

Two sets (each of 24 hrs) of meteo-
rological data were collected during
August and September 1988 from the
Port Blair Bay. The data was used to
study the latent heat and sensible heat
exchanges between the sea surface and
the air above it. The sea surface tem-
perature, barometric pressure, wind
speed and direction over a diel period
of 24 hours were transformed into the
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cascade waves (diurnal waves), semi-
diurnal waves and quarter-diurnal wa-
ves. These oscillated over the study
value of the respective parameters.

Oceanographic data were collected
on board FORV Sagar Sampada during
monsoon cruises No. 16, 17, 30 and 59
around the Indian peninsula. Data
from cruise No. 30 indicated a possi-
ble convergence zone north of Madras,
with a clockwise eddy circulation with
its coastal wing heading towards An-
dhra coast. This system of currents
probably causes the occurrence of oil
sardine in that area.

Results of the exploratory surveys of
the Indian EEZ by FORV Sagar Sam-
pada (FORV/SS/3)

Studies on zooplankton biomass,
secondary production and tertiary
production of the EEZ and contiguous
seas based on material collected on
board FORV Sagar Sampade during
the years 1985 - 88 was completed and
the data processed in the computer. The
studies pertained to the geographical
distribution, seasonal and diurnal vari-
ations of zooplankton.

Detailed studies on the zooplank-
ton groups namely euphausids, mysids,
pteropods, heteropods, amphipods,
ostracods, lucifers, planktonic gastro-
pods and foraminifera of the above
mentioned areas were also completed.
The results indicated that the zooplank-
ton production in the eastern Arabian
Sea was double than that in the Bay
of Bengal. Similarly, the shelf area
was richer by about three times than
the oceanic area. The various zooplank-

-



ton groups also showed the same trend.
From the zooplankton biomass, the
rate of secondary production as well
as the total fish production of the EEZ
have been estimated. Accordingly, the
secondary production was found to
vary from 0.5-20.0 mg C/m?/year in
the EEZ, The EEZ is found to contain
a total fish stock of about 7 million t
of which the share of the west
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and east coasts is 4.0 and 1.5 million t
respectively. The Andaman and Nico-
bar seas have a fish stock of about 1.6
million t.

Detailed studies on the geographic
distribution, seasonal and diurnal
abundance of groups such as copepods,
chaetognaths, stomatopod larvae and
crab larvae were also carried out.



PHYSIOLOGY, NUTRITION AND PATHOLOGY DIVISION

The research work of the division
mainly involved studies on reproduc-
tion of fishes and shellfishes; develop-
ment, evaluation and farm trial of com-
pounded feeds for fishes and shellfishes
and impact of environmental pollution
on physio-pathological condition of ani-
mals. Research on genetic damage in-
duced by environmental mutagens and
population genetics of Indian mackerel
was also conducted.

PHYSIOLOGY

Studies on cryopreservation and its
influence on storage and viability of
sperms in mullets (PNP/38)

Examination of fresh milt of the
mullet, Liza parsia showed that the
sperms were in active motile phase for
about 60-120 seconds only, after which
their activity slowly reduced. Among
the various media used to preserve the
motility of the sperms under low tem-
perature, 10% dimethyl sulfoxide (DM
80) was the most suitable medium.
DMSO in different combinations with
different dilutents like Alsever's solu-
tion, buffer mixture?, buffer®, bufferc,
bufferd, and buffer! was tried to pre-
serve the motility of the sperms at
— 180°C using Liquid Nitrogen. DMSO
in combination with Alsever's solution
and buffers b and ¢ were better cryo-
protectants as 50% of the sperms were
meoderately active in this media after
thawing from their 24 hrs preservation.
To understand the protein profle of
stored seminal fluid (30 days preserva-
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tion), disc gel electrophoretic studies
were carried out. Three protein frac-
tions were observed. The first appeared
very thin (3-5 mm), the second was
823 mm and the third fraction was
largest and measured 46-52 mm.

Determination of various tolerance
limits of certain environmental factors
affecting physiological behaviour of
cultivable finfishes (PNP/40)

The main objective of the project
was to find out the tolerance limit of
L. macrolepis to salinity and tempera-
ture. Seven ranges of salinity media
(35-65%) with an increase of 5% at
each range were prepared, The fishes

were introduced into these media
and the temperature kept constant.
LC 50 value was between 55-60% sali-

nity. In another experiment fishes were
introduced into the above salinity
ranges for a period of 60 days and bio-
chemical constituents like protein, li-
pid and ash contents were determined,
The protein and ash content of the
fishes were normal in all salinity ranges
but the lipid content increased with
increase in salinity. This showed that
animals adapt to high salinity by loss
of water and increase in lipid content.

The effect of the effluents (fly ash)
discharged from the thermal power
plant near Tuticorin on the flora and
the fauna was investigated. The water
was clear near the light house area and
the flora and fauna here were normal.
The depth of ash deposited near the



thermal plant ranged from 75- 100 cm
and it gradually decreased towards the
bay side (30-10 cm). The flora and fauna
decreased in the water near the
thermal power plant. Physiochemical
parameters like salinity, temperature,
oxygen levels and productivity of the
water near the thermal power plant
and bay side were also determined for
comparison.

Endocrinological factors influencing
maturation in selected species of fin-
fishes and prawns (PNP/39)

The endccrinological factors influ-
encing maturation in finfishes and
prawns were analysed. The evestalks
of matured prawns ( Metapenaeus dob-
sonti and Parapenaeopsis stylifera) had
denser neurosecretory material in their
nuerosecretory cells when compared to
immature ones. Histochemical exami-
nation of pituitary of maturing and
mature mullet (L. parsia) revealed
higher glycoprotein material in mature

fishes when compared to immature
fishes.

NUTRITION

Development, evaluation and farm

trial of compounded feeds for fish and
prawns (PNP/35)

The prawn and fish farmers in In-
dia expressed  that feeds were not
easily available to feed their cultured
stock. In this context, a survey was
carried out to assess the status of com-
mercial fish and prawn feed indusiry
in the countryv, The information provid-
ed by the companies, in response to a
questionnaire designed for the purpose,
revealed that in India, 12 companies
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had facilities for commercial scale
prawn feed production. The FCR of
the feeds ranged from 2-5, their cost
from Rs. 2.50-Rs. 12/kg and the pro-
tein content from 14-40%. Few com-
panies had imported machinery while
others used indigenous equipment 1o
manufacture prawn feeds. The major
constraints of the feed manufacturers
were poor market demand; non-avail-
ability of quality marine protein sour-
ces, feed grade vitamins and mineral
premixes, One company had the tech-
nology to produce specialised medicat-
ed feeds.

In addition to commercial feed
manufacturers, some farmers had small
feed plants at their farm site and pre-
pared their own feeds. A free advisory
service was offered to prawn farmers
and feed manufacturers regarding the
type and quality of raw materials to be
used in prawn feeds; balancing nutri-
ent levels in the feeds specially prepar-
ed for semi-intensive and intensive
prawn culture practices; optimum pro-
cessing conditions to achieve good wa-
ter stability and FCR and the need for
a market demand survey for the com-
mercial feed manufacturers. A study
has also been initiated to assess the
quality of feeds used, the feeding prac-
tices adopted, and the constraints faced
by the prawn farmers in the Nellore
District of Andhra Pradesh to suggest
measures to augument production,

Experimental studies showed that
milkfish (Chanos chanos) fry utilised
gelatinised starch upto a level of 45%
in the diet with relatively high survival,
growth and best feed efficiency. High
crude fibre levels were detrimental to



the effective utilization of the feeds
and induced severe mortality. Prelimi-
nary observations indicated that post-
larvae of Penaeus semisulcatus requir-
ed 35% protein in the diet for maxi-
mum growth.

PATHOLOGY

Physio-pathological siudies of chemi-
cal pollutants on selected species of
finfishes (PNP/34)

Lead nitrate had haemolytic effect
on the R. B, C. of L. parsia and Tilapia
mossambica, Histological studies reveal.
ed degenerative changes in kidney and
hepatic cells. Mild to moderate gliosis
was noticed in brain,

Histopathological studies of D.D.T.
treated fishes revealed demylination in
brain., Severe necrosis and desquama-
tion of epithelial cells in gill lamellae
was seen, The liver showed extensive
vacuolations.

Disease investigation and disease con-
trol in culture system (PNP/37)

Septicaemic diseases due to infec-
tion of Aeromonas salmonicida and
Pseudomonas spp. were identified in
T. mossambica. Vibrio damsela and
V. algniolyticus were isolated from
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P. indicus and P. monodon, Brown spot
disease was detected in P. monodon in
Kakinada and Sherthalai. Hatchery in-
fection of larvae and eggs of P. mono-
don with fungi was identified in Kar-
nataka (Honavar). Besides, a number
of soft prawn cases were also studied.

GENETICS

Genetic damage induced by environ-
mental mutagens using cytogenetic

models (PNP/30)

The diploid numbers (2n) in Villo-
rita cyprinoides and Lates calcarifer
were 38 and 48 respectively, The Sister
Chromatid Exchanges (SCEs) were
successfully demonstrated in Therapon
sp. and L, parsia for the first time.
Mutagenic experiments revealed that
malathion induced chromosomal
breaks and gaps in L. parsia.

Identification of genetic stocks in

Indian mackerel (Rastreiliger kanagurta )
(PNP/41)

Preliminary comparison of electro-
phoretic patterns of lactate dehydroge-
nase (LDH) and isocitric dehydroge-
nase (IDH) enzymes of mackerel show-
ed similar monomorphic patterns in
70 specimens tested from Cochin and
10 specimens tested from Madras,



IMPORTANT PELAGIC RESOURCES

The Indisn mackere! (Rastrelfiger kanagurta) and the indian oil sardine
(Sardineila longlceps) - twn major resources whose landings increased
this year Oy 187000 ¢ and 148000 t respectively




MOLLUSCAN RESOURCES

Young pearl ayster (Pinctada fucata) produced in the hatchery at Tuticorin
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CRYOPRESERVATION
Milt sample of fish after
collection in semen
chamber ready for
transfer into cryocan.

CYTOGENETICS
Karyotype of fish,
Lates calcarifer.




EXTENSION PROGRAMME

A wiew of the harvesled prawn.




FISHERY ECONOMICS AND EXTENSION DIVISION

Investigations on the efficiency of vil-
lage adoption as a method of extension
education (FE & E/22)

A survey of the coastal villages was
carried out and Puduvaipu village un-
der Elamkunnapuzha Panchayat, was
selected as the project area. Discus-
sions were held with the farmers and
Panchayat board members of the area
and local potentials were investigated
for adoption of prawn culture in the
project area. Agencies concerned with
the input supply were contacted and

information was collected.

Planned change in a coastal village —
model for a first line extension prog-
ramme (FE & E/19)

A programme was planned to en-
courage utilisation of homestead water
bodies at Kandakkadavu for prawn
culture. A water area of 320 sg. mts
was selected to conduct the demonstra-
tion of prawn culture and 1,900
Penaeus indicus seeds were stocked.
An vyield of 54 kg was realised after
90 days. Field day and mass contact
programmes were arranged in the pro-
ject area. A training programme in
prawn seed collection and fish proces-
sing was organised.



LIBRARY AND DOCUMENTATION SECTION

During the year several books, periodicals and non-book materials were pro-

cured for the libraries at the Headquarters, the Regional Centre and Research
Centres. Reference facilities were provided for visitors both within and outside
“the country.

W

The following publications were issued :

Indian Journal of Fisheries : Vol. 35 (Nos. 1, 2 & 3), Vol. 36 (No. 1)
Bulletin : Nos. 43, 44 (Part I & II)

Special Publication : Nos. 45, 46 and 47

Marine Fisheries Information

Service : Nos. 9198

Newsletter : Nos. 40 - 44

a) Research highlights : 1987-88 (English & Hindi version)

b) Research highlights : 1988 (English version)

Brochures on the “Activities And Achievements” of the following esta-
blishments :

i} Regional Centre, Mandapam Camp
i) Research Centre, Calicut
iii) Research Centre, Vizhinjam
iv) KVK, Narakkal
v) FORV Sagar Sampada

Handbook on Beche-de-Mer (in Tamil)
Abstracts of the National Workshop on Beche-de-Mer.

Report on the ‘Seaweed Resources off the Tuticorin - Tiruchendur Coast’.

. CMFRI Annual Report 1988.
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POST-GRADUATE EDUCATION AND RESEARCH PROGRAMME IN
MARICULTURE

Ph.D. Programmme :

Three Senior Research Fellows were awarded Ph.D. degrees by the Cochin
University of Science and Technology for their work on:

1. Physiology of moulting in the penaeid prawn, Penaeus indicus H. Milne Ed-

wards K. K. VIJAYAN

2. Nutritional requirements of the fry of Gold-spot mullet Liza parsia (Hamilton)

KIRON VISWANATH

3. Reproductive endocrinology of the penaeid prawn Penaeus indicus H. Milne Ed-

wards

Six research fellows have submitt-
ed their theses to the Cochin University
of Science and Technology. Five re-
search fellows passed the qualifying
examination held by the Cochin Uni-
versity of Science and Technology.
Twenty four research fellows are acti-

vely pursuing their research work.
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K. SUNIL KUMAR MOHAMED

M.Sc. Programme :

All the junior research fellows of
the 7th batch successfully completed
the course and 2 of them secured dis-
tinction in the University examination.
The results of the 8th batch has been
declared and one has secured distinc-
tion. The students of the 9th and 10th -
batch are progressing well.



KRISHI VIGYAN KENDRA

Courses conducted under K. V. K., Narakkal

S1. No. Subject No. of No. of Trainees
courses Male Female TOTAL

1. Crop production 7 62 61 123
2. Live stock production 23 102 234 336
3. Fisheries 26 166 256 422
4. Home Science 29 415 415
5. Social forestry 5 12 47 59

TOTAL 90 . 342 1013 1355

In addition to the regular courses, special demonstrations were also conducted.

Training courses organised under the Trainer's Training Centre

Sl. No. Subject Duration No. of
(days) participants

1. Prawn farming (for bank officials) 5 26

2. Prawn farming (for extension officials 10 5

3. Post harvest technology in fisheries 10 5

4, Hatchery production of marine prawn seeds 15 4

5. SCUBA diving 30 6

Several film shows, radio talks and T.V. programmes were organised and con-
ducted for the benefit of trainees and villagers. An agricultural exhibition was also
organised for the benefit of the farmers.
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Centre-wise list of Scientists and the Code Numbers of projects
in which the scientist is Project Leader or Associate

Centre/

Name of the scientist Designation Project Codes

COCHIN

Dr. P. . B. R. James ' Director

Dr. A. V. S. Murty PS  FORV/SS/!

Dr. K. C. George PS DF/1P/2, CF/IP/1

Dr. K. Alagaraja PS FSS/FRA/1.3, FSS/FRA/ST. 1,

) FSS/FRA/1.18, DF/1P/1

Shri M. $. Rajagopal PS. . FEM/ES/5, FEM/RS/1

Dr. A. Noble PS PF/IP/1, PF/IP/3, PF/IP/S,
PF/IP/6, CF/IP/1

shri D. Sadananda Rao PS FEM/ES/5, FEM/BA/1

Dr. V. S. K. Chennubhotla PS FEM/SW/1

Shri G. Subbaraju PS FEM/RS/1 |

Shri V. N. Bande PS PF/IP/3, DF/IP/1, DF/IP/2,
DF/IP/4, DF/IP/6

Shri K. N, Krishna Kartha PS LD/DI/1.1

Dr. V. Narayana Pillai PS FORV/SS/1

Dr. S. C. Mukherjee S(S-3) PNP/34, PNP/37, PNP/40

Dy, P. Bensam PS DF/CUL/1.7, FORV/SS/3

Dr. A. D, Diwan S(8-3) PNP/38

Shri D. B. S. Sehara S(SG) PF/IP/1, PF/IP/3, DF/IP/1,
CF/IP/1

Dr. C. Suseelan S(SG) DF/IP/1, DF/IP/4, CF/RE/2,
FORV/SS/3 '

Shri V. Kunjukrishna Pillai S{(58G) FEM/MP/1, PNP/34

Dr. K. J. Mathew 5(5G) DF/1P/i, DF/IP/3, CF/IP/1,

FORV/S$S/3, LD/DI/1.1
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Dr. K. Rengarajan
Dr. {(Ms.) S. Sivakami

Shri G. S. Daniel Selvaraj

Shri K. Narayana Kurup
Shri G, Nandakumar

Ms. Mary K. Manissery

Shri N. Surendranatha Kurup
Shri A Regunathan

Dr. N. Gopinatha Menon

Shri K. Balan

Dr, (Ms,) V. Chandrika
Dr. K. 8. Scariah

Shri R. Sathiadas

Shri K. V. Somasekharan Nair
Shri K. K. P. Panikkar

Dr. N. Gopalakrishna Pillai
Shri K. N. Rajan

Shri M. Srinath

Dr. George John
Shri P. C. Thomas
Dr. K. C. George
Dr. M. K. George

S(8G)
S(SG)

S(SG)

S$(8G)

- 8(5G)

S(5G)
S(SG)
S(8G)
S(SG)

S(8G)

S(8G)
S(SG)

S(SG)
S(SG)
5(SG)

S(SG)
S(5G)

S(SG)

5(8G)
S(8G)
S(SG}
S(SG)
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FORV/SS/3

PF/IP/1, PF/IP/3, DF/IP/1,
DF/IP/2, DF/IP/4, CF/IP/1

DF/IP/1, DF/IP/3, CF/IP/1,
FEM/ES/1, FEM/ES/S, .
LD/DI/1.1

FSS/FRA/1.1, FSS/FRA/ST.1,
FSS/FRA/1.18, PF/IP/3,

PF/IP/5, DF/IP/1, DF/IP/2,
CF/1IP/1, CF/RE/2

On study leave
DF/IP/1, CF/IP/1, FEM/ES/5
FE&E/22

PF/IP/1, PF/IP/5, DF/IP/1,
DE/IP/4, DF/IP/6,
FORV/SS/3

FSS/FRA/ST.1, FSS/FRA/1.18,
CF/IP/1

FEM/ES/1

FSS/FRA/ST.1, FSS/FRA/1.18
FSS/FRA/1.19, DF/IP/1

On study leave
DF/IP/t, DF/IP/2, CF/IP/1

PF/IP/1, PF/IP/3, DF/IP/1,
CF/IP/1, PNP/35

PF/IP/1, PF/IP/3

DF/IP/1, DF/1P/4, CE/IP/1,
CF/RE/2

FSS/FRA/1.3, FSS/FRA/ST i,
FSS/FRA/1.18, PF/IP/4

PNP/30, PNP/41
PNP/41 N
PNP/34, PNP/37
PNP/41



Shri R. N. Misra
Shri K. Prabhakaran Nair

Shri P. E. Sampson Manickam

Shri 8. Muthusamy
Shri K. R. Manmadhan Nair

Ms. Kr_ishna Srinath
Ms. Grace Mathew

Shri 1. David Raj

Ms. T. §. Naomi
Ms. K. Vijayalakshmi

Dr. P, Kaladharan

Ms. Jancy Gupia

Dr. Mchan K. Zachariah
Dr. N. Sridhar |
Shri Sankar V. Alavandi

Ms. Puthran Prathibha
Ms. V. Kripa
Shri M. Karthikeyan

Dr. (Ms)) M. K. Sanhotra
~ Dr. A, K. Pandey

Dr. Naresh Kumar Varma
Dr. I. D. Gupia

S(S8G)

8(SG)

S8(8G)

$(8G)
S(SG)

8(SG)
8-2
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FEM/ES/S5, FEM/MP/1

DF/IP/3, CF/IP/1,
MOL/RE/2. MOL/RE/3,
FORV/SS/3

CF/CUL/1.1.2, CF/CUL/1.17,
CF/CUL/2 .

FEM/ES/1

DF/IP/1, DF/IP/2,
FORV/SS/3

FE&E/19, LD/DI/1.1

PF/IP/1, DF/IP/1, DF/IP/2,
DF/IP/3

FEM/ES/1, FEM/ES/S,
FEM/MP/1, LD/DI/1.1

FEM/ES/1, FORV/SS/3 -

FSS/FRA/ST.1,
FSS/FRA/1.18, FSS/FRA/1.19,
PF/IP/2

FEM/MP/1, FEM/BA/1,
PNP/39

FE&E/19, FEQE/22
PNP/39
PNP/39

FEM/MP/1, FEM/BA/1,
PNP/35, PNP/37

PF/1P/3, DF/IP/1, CF/IP/1
DF/1P/1, MOL/RE/2

FSS/FRA/1.3, FSS/FRA/ST.],
FSS/FRA/1.18, PF/IP/1

PNP/35, PNP/39
PNP/34, PNP/39
PNP/30, PNP/41
PNP/30, PNP/41



MANDAPAM

Dr. P. Vedavyasa Rao
Shri N, Neelakanta Pillai

Dr. N. Kaliaperumal
Shri A. A. Jayaprakash

Shri P. Livingston
Shri V. Gandhi
Shri A. Raju

Shri A. P. Lipton

Shri Atmaram Mishra
Shri S. Krishna Pillai

Shri P. Jayasankar
Ms. Reeta Jayasankar
Shri G. Maheshwaradu

VERAVAL
Dr. E. Vivekanandan

Shri Alexander Kurian
Dr. 8. Shanmugham
Dr. C. Gopal

BOMBAY

Dr. (Ms.) P. V. Kagwade
Dr. Kuber Vidyasagar
Shri 8. K. Chakraborthy
Shri K. 8. Sundaram
Shri M, Zaffar Khan

Shri V. D. Deshmukh
shri S. G. Raje

Shri M. Aravindakshan
Dr. V. V. Singh

PS
S(SG)

S(8G)
5(8G)

S5(SG)
$(SG)
$(8G)
S(SG)

w

8(SG)
S(SG)
S(SG)

PS

5(8G)
S(SG)
S(8G)
S(SG)
S(8G)
S(SG)
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CF/CUL/1.1.7

FEM/SW/1, CF/CUL/L.1.2,
CF/CUL/1.1.7, FORV/SS/3

FEM/SW/1

PF/IP/1, PF/IP/6, DF/IP/1,
CF/1P/1

PF/IP/1, DF/IP/1
DF/CUL/L.7
DF/CUL/1.7

PF/IP/5, DF/IP/1, DF/IP/3,
PNP/37, MOL/RE/2

DF/CUL/2

DF/IP/1, DF/IP/3, CE/IP/1,
FEM/ES/1

PF/IP/1, DF/IP/1
FEM/SW/1

DF/IP/1, CF/CUL/1.17,
CF/IP/1

PF/IP/1, DF/IP/1
PF/IP/1, PF/IP/2, DF/IP/1
PF/IP/2, DF/IP/1
PF/IP/1, PF/IP/2, DF/IP/1

DF/IP/1

DF/IP/1

PF/IP/2, DF/IP/1

DF/IP/1

PF/IP/t, PF/IP/2, DF/IP/1
PF/IP/2, DF/IP/1

PF/IP/1, DF/IP/1, DF/IP/3
PF/IP/2, DF/IP/1

PE/IP/1, PF/IP/2, DF/IP/1,
DF/IP/3, FEM/ES/1



KARWAR

Shri M. H. Dhulkhed
Shri G. G. Annigeri

Dr. V. S. Kakati

Shri K. Y. Telang

Dr. P. K. Krishna Kumar

Shri P. K. Asokan

MANGALORE

Shri K. V. Narayana Rao
Dr. M. Vasudev Pai

Shri K. K. Sukumaran

Shri Madan Mohan
Shri G. M. Kulkarni
Shri P. U. Zacchariah

Dr. Sunil Kumar Mchamed

Ms. M. P. Molly

CALICUT

Shri M. Kumaran
Dr. R. S. Lal Mohan
Dr. P. S. Kuriakose

Shri M. Sivadas
Shri C. V. Mathew
Shri M, Feroz Khan

Ms. P. T. Sarada

VIZHINJAM

Dr. C. 8. Gopinatha Pillai
Shri C. Mukundan

Dr. P. A. Thomas

PS
PS
S§(8G)

PS
PS
S$(8G)

5(SG)

PS
PS
S(SG)

w

PS
S(SG)
S5(8G)

49

PF/IP/3, DF/IP/1, CF/IP/1
PF/IP/3, PF/IP/5, CF/IP/1
DF/IP/1, FORV/SS/3
PF/IP/3, DF/IP/1, CE/IP/1,
PF/IP/3, DF/IP/1, CF/IP/1
FEM/ES/1, FEM/MP/1
DF/IP/1, CF/1P/1, MOL/RE/2

PE/IP/3

PF/IP/1, PF/IP/3

PF/IP/3, PF/IP/S, DE/IP/1,
CF/IP/1 |
PF/IP/1, PF/IP/3, DF/IP/1
PF/IP/1, PF/IP/3, DF/IP/1
PF/IP/1, PF/IP/3, DF/IP/1
CF/IP/1

DF/IP/1, MOL/RE/2
PF/IP/1, DF/IP/1, DF/IP/3
CF/1P/1, FEM/ES/1,
FEM/ES/5

DF/IP/1, CE/IP/1

DF/1P/1, CF/IP/i, MOL/RE/3"
DF/IP/1, MOL/RE/2,
MOL/RE/3

PF/IP/1, DF/IP/1, CF/IP/1
PF/IP/4, DF/IP/S, FEM/ES/1
PF/IP/1, DE/IP/1, DF/IP/3,
CF/IP/1

DF/IP/1, CF/IP/1

CF/IP/1, FEM/ES/!
DF/IP/3, CF/IP/1
FEM/ES/1, FEM/BA/1



Shri K. K. Appukuttan
Dr. S. Lazarus
Ms. Rani Mary George

Shri G. P. Kumaraswamy Achary

Shri G. Gopakumar

Dr. N. Ramachandran
Shri K. K. Philippose
Ms. S. Jasmine

TUTICORIN

Shri 8, Mahadevan
Dr. K. A. Narasimham

Dr. M. Peer Mohamed
Dr. A. C. C. Victor

Shri A. Chellam

Shri S. Dharmaraj

Shri M. E. Rajapandian
Shri P. Muthiah

Shri K. Ramdoss

Shri P. Sam Bennet
Shri K. M. S, Ameer Hamsa

Dr. H. Mohamed Kasim

Dr. D. B. James
Dr. M. Rajamani
Dr. C. P. Gopinathan

Shri R. Marichamy

S(8G)
S(SG)
S(8G)
S(8G)

S(SG)

PS
PS

PS
$(SG)

S(SG)

S(SG)
S(8G)
S(SG)
S(SG)

8(SG)
S(8G)

S(SG)

S(SG)
S(8G)
S(SG)

PS
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On study leave

PF/IP/1, DF/IP/4, DF/IP/3
PF/IP/1, CF/IP/1, FEM/ES/1
MOL/RE/2, MOL/RE/3,
MOL/CUL/4, FORV/SS/3
PF/IP/1, PF/IP/S, DF/IP/3,
CF/1P/1

MOL/RE/2, MOL/CUL/5
CF/IP/1

CF/IP/1, FEM/ES/1

MOL/RE/2, MOL/CUL/4

MOL/RE/3, MOL/CUL/4,
MOL/CUL/S

PNP/40
MOL/RE/3, MOL/CUL/5,
MOL/CUL/6

MOL/CUL/14.3.
MOL/CUL/4, MOL/CUL/6

MOL/CUL/4, MOL/CUL/6
MOL/CUL/4, MOL/CUL/7
MOL/CUL/4, MOL/CUL/7

PF/IP/5, MOL/RE/2,
MOL/RE/3, MOL/CUL/4

DF/IP/1, DF/IP/i

DF/IP/1, DF/IP/3,
DF/CUL/1.7

PF/IP/1, DF/IP/3,
DF/CUL/1.7

CF/CUL/2
DF/IP/1, DF/1P/5, CF/IP/1

DF/IP/1, DF/IP/3, CF/IP/1
MOL/CUL/4, FEM/ES/1,
FEM/MP/1 -

On study leave



Dr. D. C. V. Easterson
Shri D. Kandasamy
Shri T. S. Velayudhan
Shri D. Sivalingam

Shri V. §. Rengasamy

Ms. Rani Palanisamy

MADRAS

Dr. K. Satyanarayana Rao
Shri M. S. Muthu

Shri N. 8. Radhakrishnan
Shri R. Thiagarajan

Dr. P. Devadoss

Dr. P. Nammalwar

Shri J. C. Gnanamuthu
Shri G. Mohanraj

Shri K. Devarajan
Dr. E. V. Radhakrishnan

Shri M. Kathirvel
Shri R. Sarvesan

Dr. P. V. Sreenivasan
Shri M. Vijayakumaran
Shri K. G. Garijavallabhan

Shri M. Rajagopalan

Dr. R. Paul Raj
Shri M M. Meiyappan

PS
PS
8(8G)
S(8G)
S(8G)

S(8G)

S(sG)
S(8G)

5(SG)
S(SG)

S5(SG)
S(SG)

S(86G)
S(8G)
$(SG)

S(8G)

S(SG)
8(8G)
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PNP/40

PNP/40

MOL/CUL/4, MOL/CUL/6
DF/1P/1, MOL/CUL/4,
MOL/CUL/S

PF/IP/{, DF/IP/1,
DF/CUL/1.7, CF/IP/1
MOL/CUL/4, MOL/CUL/7

MOL/RE/3, MOL/CUL/5
CF/CUL/1.1.2, FORV/SS/3
DF/IP/1, CF/IP/1
PE/IP/1, DF/IP/1

PF/IP/1, PF/IP/5, DF/IP/1,
DF/IP/4, CF/IP/1

DE/IP/1, DE/CUL/17,
PNP/35

DF/IP/1

DF/IP/1, DF/CUL/11,
PNP/35

CF/CUL/1.1.2, PNP/35
DF/IP/1, CF/CUL/1.1.2,
CF/CUL/2, CF/IP/1
CF/CUL/1.1.2, CF/CUL/2,
FORV/SS/3

DF/IP/1, CF/IP/1,
MOL/RE/2, FORV/SS/3
MOL/CUL/4, MOL/CUL/5
CF/CUL/2, PNP/35, PNP/37

DF/IP/1, CF/IP/1, FEM,ES/1,
FEM/BA/!

FEM/ES/!, FEM/ES/5,
FEM/MP/1
PNP/35

DF/1P/1, DF/1P/2, DF/IP/4,
FORV/SS/3



Shri §. Srinivasarengan

Shri V. Thangaraj Subramanian

Shri P, Natarajan

KAKINADA

Dr. V. Sriramachandra Murty
Shri C. Muthiah

Dr. G. Syda Rao

Dr. (Ms.} Lalitha Devi
Dr .P. N. Radhakrishnan Nair

VISAKHAPATNAM
Dr. K. Radhakrishna

Dr. G. Luther
Dr. T. Appa Rao
Shri 8. Reuben

Dr. G. Sudhakara Rao
Shri Y. Appanna Sastry

Shri G. Radhakrishnan
Shri K. Vijayakumaran

MINICOY

Dr. P. Parameswaran Pillai

Shri T. M. Yohannan
Shri Pon Siraimeetan

Shri K. P. Said Koya

KVK/TTC
Dr. M. M. Thomas
Dr. D. Noble

8-2
S-2
8-2

S(8G)
S(8G)
8(SG)

S(SG)
8(SG)

PS

PS
PS
S(SG)

S5(8G)
$(SG)

S(SG)

8(8G)
S(SG)

PS
S(SG)
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DF/IP/1, CF/IP/1
DF/IP/1, CF/IP/1
CF/IP/1, MOL/RE/2

DF/IP/1, DF/IP/4, CF/IP/1
DF/IP/1, CF/IP/1

DF/IP/1, MOL/RE/2,
MOL/CUL/3

DF/IP/1, CF/IP/1

PF/IP/1, DF/IP/3, CF/IP/1

DF/IP/1, DF/IP/3,
FEM/ES/1

PF/IP/1, CF/IP/1

DF/IP/1, DF/IP/2, DF/IP/4
PF/IP/1, PF/IP/5, DF/IP/1,
CF/IP/1

DF/1P/1, DF/IP/2

PF/IP/1, DF/IP/i, DF/IP/2,
DF/IP/3

DF/IP/1, DF/IP/2

DF/1P/1, DF/IP/3,
FEM/ES/1

PF/IP/4, DF/IP/5,
FORV/SS/3

PF/IP/4, DF/IP/S

DF/IP/1, DF/IP/3, DF/IP/5.
CF/IP/t, FEM/ES/1

PF/IP/4

Extension & Training
Extension & Training
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gferea faaor,
AfgIew AT 45T qFEAT
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W gewEa FIAT K AT ety T deww 47 § feuw g0 w4F 11 aEw ¥
#YT 29 &7 ¥z AT AR qfeedy Fd A feqa §
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ANAAIT  JITTA

wrhens waar faateor awm

¥ 1989 T F¥A AT IJFewiEA
07 2.2 fafega zw asfas fear g =g
af 1988 ¥ 1.8 fafags =7 @1 A z§
T ¥ 451,000 2 (25%) v fF sifsq
#1  ofigw gz & 329% AT gAf @ §
7.7% ¥t afg sifsg & 1@ ag A gvw
1 61% wufal daezdt It & ar
YT gt 9FT H 443,000 T ¥ Af7
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gaT 1 T8 1938 &Y HIAr 25,000 =TT
afgr 2 fewdr & o7 § 12,000 2
1 gfg g§ 1T obtwmIw § 5,000 =
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(15,000 z7), zzar (11.000 27) YT
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33 YAt 16-80/ 1 &Y a7 ¥ TT 396.9
fF a1 weefagay 1 v

fafaora & pfagn Fafadl & 0 (1T
€ AT § wzefem FY seowT w feofa
§ zar war g I e ¥ @ ogE A
grfeafa & szsa gorr fr weewfem sieqaq
¥ fau 7zt vy w@ & wgl AN wefwd
# #w{fay, 7499 stz ydEfgw wifea o0
Afaqw & 73T gT AvATEE T FEAA F
FarfasY & gwAraT wrafrdun ¥ ow AT pfaw
fafa &1 fanto fear | gfeiifa & @1
FTIME W 23 FT 20 ¥ far fafkan &
3 fea A dme feg ) dmt 3 Y 8w
gloy fafeni & welwnt faa w27 aft
fafas o« sfaq fifa saga & am sfgso
& WA R yweq & sig  faks ¥ swwg
wgfadl &1 gqAfTAwA g 1 WY gEn
qiFaat A waei A @ ATy

R AT qEIq ¥ qradta g g
F ard) @ AAEEYr ard @& 1 wed
adw qrEl 97 g @Y 9w wdw 9T fa
T weAgAt gixr FEr wvar f5 degy @ @7
T T § oy ¥ MGUE FWIAFT T aF
#17 fAeda T4 FTL AFT | qgF AT ¥ g%
faa SaYdlze & N9 o9 a1 aw aga w4
qr

weafoar mifiera® awm

fafemr &Y ¥ afemifer fa= g
& gas feath @iv 1,070 T YAV &0
AT AT ) ST H1T FYHT F afemifan
FEF AT W AW 513 AIT 185 TA &7



e g oFe §  RenfAud Staardl
@ qr WY gF AT QW ArAAEE,
ifrag sferm ot ow qﬁsﬁmamr g

wrEwfa e awargr-c—r} Fx1 ¥ a=mw
HTIMET I 147 T FT 499 GAT | F3-
e & 41 sfewa sqw T AT adaqar

¥ 9 m_sfmr a7 qE- nEA T
Frmery Wt gAT | HETm YR Towrar #®
firAz 14 9 83 27 ¥YT 8§ =W T
e g1 | AifF faesr @iw ¥ ofonfas
TG qWE U 68 ITT FT TINT  gaAT |
fafgas & g & sfewfaa frer 92 g4 83
z® &1 TINA AT+ Jeerrw §  “wEraan”
13 qgANa & swer dwmer o<y (fufy g,
frg AT YT WET AZ) FIUC WAM: 38 HTIT
20 z & wuaqa dffa feg ) wmifawz, dic
Az fefeada o @« Fz § aam@r g I
fra<i FIr gu w4qd WM 2,6 AV 23w
g | fafgaw ¥ quos giwr 39 &7 agifdnel
& viax gai feed Q0 aw qeafawe
INITg 9 | w¥IR § frar Az @i iy
¥ 2 77 . wiFeg AN - g wr

TYTETA FAT |

gadr /ar aw, 9 ¥NgHE 3
O wUrETA H NgeT (VT ST g weis
a gufga deswsi & AT 1 FeqrzT fFar
¥HEH X 22.6 ¥ 95.0%, A% ;AT WAl
g1 12 ¢ g F g7 § "ufgar 2,02,800
Aftaat & WM 22,500 TEEfEwEY @)
gica far 1 o9t ow @1 sfgeifaar ax
34.7% 91 ) saqae-frgax H, wa% (wa)
aeftfafean sifs gra Srarden &
& s fewd i &1 weg femidt oFr ) ow-
arfeds FA-gra sTEROr qra AYT srwerew
& famr ot . q9"gefize 71 ag feafr § waw
1T q7: afcr fear )
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&1 o9 OF AT AT U fAwfey Twar-
qAT F YT Y I AW F g’ ¥
$WR F wrHT INEOIT H OF AIAT EHEA-
@wr FroEqieAr Y wfamig 9. gfewa
¥ 10 Arg NAT F IqET HFfAQ Tl
1 owinT fear 30 air ¥ “merde” ¥
sARAET &1 AT IWTT FIT HEAman
iy & FAIST & @y § sfww  fzar
war ) WIET AT F@T F  FAE0 IFY W
vatfea oF . afagehed ¥ 7,70,556 fewwl

71 weew & fredwen qyqm ¥ wie foav
wpaamaAr § vanfea dv. fegEdes &t
gfe &1 aqAr, 74 I} o AfFrfaar =T
F1 dengq fea0 7ar ) foww ¥ §RE W™
¥ fgarar | waofraqr sy qre § g gdm
gfg & sw HIN ¥ @7 gfg feand agt )

glemtfea H . ffeww atedr. N
e’raﬂ S dagT foar W@ 1T WeIw
T e W @ g &
FAA A% (X qEqifiad AF  A7Hr ¥
IVIT FT  HEQAT HIT F qraY ¥ A
ggr aar fr s &7 wf @ sfami
# ezl @12 gmm g A1, HERE
faad ® wgifasre & gorfees & @reas
FT EHFAT F 9 3% AT ®Y wafy
sofea @% &7 ¥ IEY

MAew ATfeeaet gwee

gy A AAET SRR F AR
argy # BT FTET H A dw @
g1 | gt ® dwEgW  1,846%, #W¥? T
IYET FUAAT F 1T 50 TT AHfAA fvar |
9% afafegg, eacaqey siw o fFnsfaa
aifgar & eiw § gza7 gf e v=aw v
Ty Mg § F I9A AEY 4 1 T@HT FICT
d937 F1 KfgF wgeueA YAt W o&d
y frata &G avm Tfa s merEIfeEr

4T | qEEATIIA-TARAE 7 § aq@ @i




gazr fexezt #1 aewY wifwasd gd o w@
@1 & frmd s w1 9f7 27 1 90-200%
qiew gar ) gRa Wiy 7 wiest q=
& ¥ sifvse-fma FEt ¥ g
agt & 2,985 &7 ¥ AEfAT weEwogAr

AFTYAFY FT WG T drq17 gy
¥ wrar @agw ¥ fag segwa qfsa afasr
AT & IqEA ¥ faq ow, TE, FrEar
Narfesa zredear aify $12 Feg AaTW
T R wITRAT &1 oqeadqq  fwwe war
ZrRYAAT TIfT FT For STV FAHT A5 C
T oawmA d1 AV 0. AW I geH
FYTA! Afgsaw ot | gleEgd QI 0T
fFq v AsagAt ¥ smmw g1 wan £ W
arr & faq g owiwz #Y oser Arfae
fzw ¥ foaq wq wgE @Y GG O AR
grarat @ mfta g€ |

Hemifr 0 wAwwmar §
9. wEAEfeET &1 sgwA frar war i
feasi &1 g 27-28°C ¥ fgar diw
Y qfg % faq 15-28% *1 saEciraar
W HYRT @ T Wamw X &
affg @t A oqfaw & @ w0 gaEe
ot faar mar ) o1 wgEET $1 9fwSdt O
1 satTmET R gR w9 ¥ I3 T
@im ¥IX wwar gfa & @tw e

wiferst fomsr €Y sw fog o @e wfie
& fossr 3a1v q arg wErga  wifeawy

afeatoar, s F1 dw frg oag o AEE
% q1. fafdem & sfka sigaa, ghesifa
i drfengfas dsifar a1 adrar
rIfTg F q1T dITw HoE. T¥A K
PFET #IT A 9T demAT WLy @ oo

Hifecawt qatazor gEg wweE

1T ¥ T1ER199 AT 30 #Y wgwd
& M F faee a2 &7 & A1, IIUTUAT
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AT faeta sigEtad w1 qErzIa feun
afgeas T fasoim &1 a9 oAy g
Tt & FYua 28°C & 30°C g% @z wn
af & wwT afgeaw & ag 26°C ¥ Fw
Y war w1T amey F FywA o owma &
W § ag 21°C ¥ 3o afys @ mar
fajae & tua ag sfus grar  28°C
ar afufafga fear otz faday, 89 @&
arE 90 af ag 2»°C g1 wAgr . afgew
T &t sgw s § atedy ofgdn fra
72 X wAgT FHAT § 99 20 e
¥ w7 gy war 1 fasw T #Y aFwrIar
30 NI & 59 o7 1 fgsta aEgis=
dq afgead 9@ QR AT § Isg W@ WA
aiT frm wq & wiasqac F VA A
fufg [fa & w7 gy aqr | sQfew o
F1 AfgFIN IqIT AAGT F ;AT F 47
AT TEE AT WIAGANGT ATX gEAATAYA
sNX ad §1 z@ a9 § grafasw gz &0
TN Wagy fosy Fo oast A sqar
araron feaif 9 )

M Jz g "afgg mfroes &
At & faggor ¥ sagax FT1UT 30 AY
Ft wuE ¥ Iswaw wifgs W9 ferdaE
aveau (211.0 fafw {100 WY )  famrae
9T 1 AT -AFTTF 310T "ugw F qfawiz
(wifsare), wEmgfas  (swEifaw),
2T, EIET, ATRIATET, gwiE,
gqguiz (dfeTis), sfedwrsa, argfae,
Nfaafage, ANrew, AeHr  feaw,
TidTErze A1 WiEE afaw N

fredt, aeArgEena, gATq AL AFT F
sgcaenfaat ¥ swama afss feu . feed
sqreAEnEy ¥, gA-fadax & Avaayg &
amfy® anteed FIF AT ATANIT o BT
fageor &7 g F F1Iw I wFTEAT g
A 1 &Y seeqfaal § a2, o
ate g aw gt | ¥ o ¥ 1 g’



1989 & YT @t sriaaqfaaY § sswaq
aaoiraar sfey &Y ) afges & auat ¥
fafa¥z oix Argdz F1 WIT ITAT 47 AT
frer 2d ¥ ®TeRT ) dfew fgaa @<
frem AgAY ¥ Argeree ¥ dw agw wA A
FEAEON F1 BIEET U sAeafedi
¥ yrforwas & gager & afeaoe (£1fwre)
Ta ¥ afew scaiagens ¥ qmadt a3
afas sq@ 4 | fred ¥ 9fimw afwr At
gizd & @ @7 F1 weaqEr  afas
IAITF F1E 1T oy & faw sqmsy
fegré o=t |

AT I AT T4q7 77 ¥ dafza
feafew, g @17 WA F1, ofq
ury & fag fawafem frar mar o fesareh
(Frgarer) AT %27 §F HYM0 A2 ffmert
# a¥@T g1y T Iwaw dfwy fEar o fe
oY T fafiga @Im & sigT ¥ wefagw,
fadw, wrfage, sE a1 w5 91 Az
¥ gafeqs @7 qx Yy § mforwas & woufas
FNIA F fArgs ¥ 1 wRYy Afgw fagar wiz
frfer &0 fagar 97 |

¥ T2 I AFA G FIIHT
qrAYzey feat war | g9 28 wfgar ¥ 12 g2
9 R /YT 17 &.F d07 3§ 78 1 faw Sa
& gw awdt dae ofragrar afys At gER
AT T AT T A E | A g §
T AR quf €9 & srefesd ¥ geEe &9
# yYz zfaw S ¥ oitergu sagafoftas
AT 3T d7 F wrmAIE gfesr g ad
dfpg &1 w8 @1 ¢ wifaaf 97 1 9w
IraTAT FT o WYIT &Y aguE § &Y
% afexfon wgfa 1 Ao da i
¥ wremgs wifts ¥ g o+ g@vImar &
fagiyr wq . zefam § ArFgEt M
ey & 2 faw & 17 AFAI GiEr #
gfa<ifaa faar | 2 agYAY & sf@da & 30-50
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fant war a5 a3 7y ) @ 9 ¥ fafasrm
ot § augt da dgagT i avie feg
gxrg fis grafeay €Y wsegw ¥ fafasrg
aF ¥ AT FAF AT § S Yy Y7 AT
¥ wmar At &1 ywr qfy feard
e | FATE § A ggfag & A W
HUEM F qAIAMET & FFT W IAWT
wagn aiw fear o @adT ¥ 10 WX 20
fg7 & TIT IAFT AT 185 AYT 190 ¥T AF
qg 1

TF AT T &Y AT HORT JIN {YE-
faaita @Y wrewamfar siest S qugw
e fawerge fear « weggT ¥ o7 W W
f are sawar &7 mmod 't aVeaar sfrae
w7 & wifrweas srawrar 9 d&faw
TN A 45 T WA QET F
weggAt el smEq g owar v wefeny
(duger stz Farifega) §1 w PR
ferfg w& 37 wawrgar Y swaT wgwEw
MNT far 99 & 19 F gz ¥ wwefag
gy g1 AEfem FraAtA-giEw d% %
3T FATE) AT o6 FW § A1 qUPSA
AFT ¥ #1 FErgEra 9 fawew @w
947 F@ § )

Ffae, Qo st A fAEm awwt

wfewarat & geaq: wefmai Al
gayailrat ¥ s, asfeat T sramical
& faq fafeg ang w1 @7 & g, fGem
YT g@wr gegiwa, siforat F wrdfe -Aa-
famra feafaat g3 qifefeafas sgao & sma
#YT widta  gicer F owwdsdr srqEfas
wirafas §

oferad g Fd YT afeem fawr
vizfaar & fegg & % - wFafes ey
§ =z §n m f& gluea wefasi ®
g rAiz  Afgw ar o q@. fadam




gaoEt § srif@awT w17 EmEw Jie
NaTaAIr ¥ TEF qwT ¥ seggy G
war 1 few gre § omeweat & afivemn s@
#faq svgya fafwea warafrs g=a1 &, 109
rrzufus gewraarze (I wy g AY) ufaw
anron fegar qur 1 geAgT famad aie
FET A AT F1 F @A S o9 o HY &I
fasw sargsi@t e wn faai, ofcew &
24 921 a® 50% ww fEiata §
wufgs owya aw™ (20 faT) & s zAwY~
w1z wewma ¥ &@rw NAT wIET F)
femrar wer |

wauitaar & sfa gor. Wiy £ aga

Hwr w1 wgAA, A gar Wifear ¥ 7 I
(35-65%) ¥ wget =) ofefaq *3% fsar
™ 09 &7 50 §eF 55-609, ¥ W ¥
femtar qe1 1 60 fEAT & fAw 7 wFWvTAr

T & <&@ vefagl ® 1120 YT wew
T HW G qr #wfwEA  gEMizar afgs

1A qx fafye dw Wt wfys dgrqar ¢ 6@
ag fa=ar agn & o= &+ Y fafye
dW FT FIIT F FION AHHT ITH  qANTAAT
st § o

gfewifr & ¥99 qav oAz} ¥ wie
Pary afg. g (wArf dw) frsezam aw &
gaesfq wrd ot soft w97 sfyge
TNTE DY 1 AGT e F i qAr figw
T AW &1 4L 75-100 ¥ HY §, IT ML
§ 9 HTX A T 10 § 41 aF #HAF ww
FwaFH IET &

uaafas  TFEFT F Hegaat & A
famar mar £ qm. arfaar st zrgdfer
wygifersr & 7. &Y. @7, gw 9T FHT
g o1 efyzadt (Harfafes) gwr ger
§ 1 e Wifysss wemgat v g8 ¥
TFET & WSt AV afeqas® F wrarfaw ¥,
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ATZTAIERE qfeadT sugx gy wav 1 .«
¥ w1 93w fRg o wolfwut § afass §
TizTAwa, fra oftdfqas §a &1 AWl
FAPHT FIT HTWeHA A1T faaT & wqurAT-
wa frare 9

& . Awfeasr #, qrAyAs @Ay afae
I WEIAwE mfy F dwm g Ly
drfas Tra wg=ra a3t | fafgg smEar A1
A1 ferifaess B @ e T
Mnarsa § fagaa fre wg )

Tifoeg A YT @M T IAIT HY
feufa & fagtenr 5/ & faq afeq adwor &
7 frmaiger & ww@ & 12 safay ¥
yfrsr =7 & wrm SwieT Fv Ffaad E
OF FIAT # AToggEa g fAato £ qFAT-
awdt o afurin feeat @i @ FY
Jqafer ¥ &femE g¥T FW I FJWEH!
¥, graT § 8w F7 F4Y, qugId a9
WY goeis faaifas st afes gargf
F yauafwy F 3k 7 fawwa &
AW G F IR FIA T FII AR
foewr VT aw YT g ¥ aveF FY AT
Fagew & q § #w feaat w1 e
TURS Far &7 FEr AL

fasifier 4fa7 gy @ 1< agm dedfwr
¥ fenfrd WWEIR &Y g wAW 38
AT 48 ot | GUNT Wifg ¥ g, nfaar
4 wqu 91T faeaT SINgW & JEA-TA
qFA ¥ & T9eT gAT | FeafeadadT adveort
Y ug fearr aur fis o, arefaan § dewnae
¥ wrume Waw & fag Sfka fwar g
¥ & FRE DAZITTISAT AT AryErATSew
FZIFFIAIT AW w1 fagqEFor-Haera
wqeq FYfaw § fag ag 70 ARAT AT AR
% 10 gAY ¥ @97 91




Arfeeaal qmra e fawme sam
atgy u faeaiz fowr-uw € 9 §/22
93 a_ﬁﬁam

agYa wiai F1 o& F@w fear Tar 1T
UHEFIT qIaT 3 qydcy watx &) efeayaan

g7 & & § 37 forur s femral wve qemam

NE & gzeg) & arw g9t &1 af aix
ofe@ys i wa ¥ @i gagT N FT FH
& fag @Y =gt Fr e fear qar
e qfs ¥ gdfgs gafaat & 998 5G
FHAT ST FV

TEARIAT q TAGT ATHCT

v @ frra mdsn-us § 7 €19
T_HAHATA

#TFney § fim gf & fau sy
¥ 99 w7 Iugifnar & Mm@ fag
oF wgwe armifaa faar) @Y 9987 &
sauA A 320 wwaT A7 &7 qaAT A
fear oY g sfewy & 1990 TS &7
gugw frart 90 fom Tim 7 @1 (&t9d) &
4~5fs ar ¥t qifta g€+ afdomr g # d=
fegs @Y 99 Sus wrawA WY Simfad
fec & 1 Fim AT dugw 1T weAT dEgT
¥ sfaerer w130 o sarfaa fear o+

¢ F AIUT AWEAT X FEHET JIY AT AT aqEnT g} & Faq TEAFN T
Tfdrat AT gsar%m grafgrY & srgor fewi aan

faenfafaa semat ) ard o af

1. Efeas 4w sie feadry

2. qesfeq
3. o qfeades

4. @gEY ATiEaFY A A

5, "AFANTL

o

=1]

(%) wquur qem siw

(@) sqwaa msw sw
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gT 35 (¥ 1,27 3)
g% 36 (§.-1)

& 43,44 (WIF-19 11)
d 45, 46 AYT 47
g 91-98
¥ 40-44

1987-88 (ST Yy fasd)

1988 (i )



7. freafafga st § FdEFI9T
AT soafert Y faacfwrd

i, devw dez, wewdw 9

ii. aqea &z, sifase

il sraure waz, fafgsw

iv. & 9Y &, Froes

V. OF #T ATT AT JIIC §I]T
8. aw-4-AT X gfeasr (afqw §)

9. FW-T-AT TLWST FHgWHA F T

10. Zfemifa-fasdege az &1 g qars
Feer qT foavé

i1. & uq oE @7 g aifs ford 1988

aaEt 4agA § e foan sk

HAAT HTETA

g afes My faerfary v we
ud AaNaAr w1 AT fafeaowa g
9.0, &t Infy s A1 gt W

64

fafagY & @Y ot . gw. &Y. w1 wqfa
F fao qmex oF FFAIESH & FrIT -
fagrrr &1 @y fadlw w=gw foo €
o, g, &1 F Faai YT arsat gar &
gi&l ¥ g0&|r gfrwE yifea feg ao
qragi qa & 27 faerfaa¥ sy sreat @ &
% fagrdf 7 fawfearag odtey § gape
TYAT Qe #Y ) TET AV THAT HAL F
oIF q3rE ¥ el aw urd T3 @ )

wfy fanm w2 it wfnast =
afoam w2

AT E & ofta §F qragwat #, uw
IqiET, WrA7 wWiF I, wfenst,
fama YT amifas aw famw afea &
gl fawai & 90 w18 sArfom fro v
1355 At (342 g&7 AVYT 1013 ferar)
&1 sfagor fagr) feam@t & aw § fag
fanig swxe, foew, Teat wigw oz gaawm
staw 9% aAfae fee ag, . 4Y.
& adra N HITE & AYar sfg a2 gfmar,
qtee gAez awArasy, w@ar @A S
THESANAT F IRT AYe wwar fwswa §
sforeror frar @ar
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Ms. K. C. Girija

Ms. Alice Valooran

Ms. M. M. Teresakutly
Jr. Clerks

Ms, K. Santha

Shri Thomas Joy

Ms. N. K, Suseela

Ms. G. Ambika

Shri K. I. Mathew

Shri P. M. Bhaskaran
Ms. N. S. Sarala

Shri V. Chandrasekharan
Ms. P. §. Sumathy

Ms. M. G. Chandramathy
Shri C. K. Sivadas

Ms. K. M. Annamma
Ms. A, Renjini

Shri M. Samuthiram
Shri K. Baburajan

Shri V. C. Antony

Ms. 1. M. Baby Rajalakshmi
. Ms. V. Parukutty

Ms, A. K. Kunjupenau
Shri. M. Balaraman

Shri K. Ramadasan

Ms. K. K. Kousallia

Shri Benny Mathew

Shri V. C. Subhash

Ms. V. Jayalakshmi

Shri M. 1. Tomy Prince — Telephones

Shri K. Sadanandan
Ms. K. Balamani
Ms. N. G. Supriya
. Ms, P. K. Mary

Supporting Staff

SSG- 1V

Lab. Attendanis

Shri P. A, Vasudevan

Shri K. P. Joseph

Shri P. A. Vasu — Fieldman
Shri T. A. John — Khalasi

Shri M. K, Peethambaran — Fieldman

Ms. N. Leela — Dafiry
85G-III

Shri A, Alagarsamy — Lab. Aitendant
Shri K. 5. Vaidyalingam — Fieldman
Shri M. L. Antony — Lib. Attendant

385G -1

Peons

Shri A. P, Sebastian
Shri T. A. Vijayan
Shti N. T. Velappan
Waichmen

Shri B. Zainudheen
Shri E. F. Francis
Shri K. Ganesan
Shri C. Chandran
Shri G. Mithralal
Messengers

Ms. R. Devalakshmi
Shri T. Sreedharan
Shri A. Gopinathan
Shri K. Velayudhan — Safal’wa.’a
§8G- 1

Watchmen

Shri K. Velayudham
Shri G. Vijayan

Shri P. K ,Achuthan
Shri K. T. Rajappan
Shri P. K. Suresh Babu
Shri E. ]. James

Shri V. T. Ravi

Shei P. K. Ravindran
Messengers

Shri T. Vijayakumar
Shri M. P. Mchandas
Shri T. M. Abdul Aziz
Shri B. Prabhakaran



Shri D. Prakasan .

Shri R. Ravindranathan Naiv

Shri V. K. Kuttappan

Shri T. 1. Soman

Shri H. C. Hezhakiel

Ms. Pennamma Joseph

Shri N, K. Harshan

Ms. R. M. Sarasamma

Shri S, Mohan — Lifé Operator

Shri T. K. Antony — Lift Qperator

Shri K. G. Radhakrishnan Nair — Helper

Shri V. Krishnan — Messenger

Shri P, V. Gopalan — Messenger

Shri V. H. Venu — Binder

Shri N. V., Thambi — Lab. Atfenduni

Ms. Sudha Devi — Cane weaver

Figldmen

Shri T. P. Renil Kumar

Shri V. K. Aravindakshan

Safaiwala

Shri C. 0. Viswambharan’

Shri P, D. Karunakaran

Ms, K. K. Kalyani

Ms. B. Savithri

Shri N. P. Mchanan

Shri V. C. Gopi

Shri K. N. Balan

Shri B. Babu

Ms. A, Lata

Shri N. K. Shanmughan

Gardeners

Shri T. Lawrence

Shri K. C. Jayaprasad

Auxiliary Staff

Ms. E. K. Uma — Sr. Hindi Translator

Ms. E. Sasikala — Hindi Translator

Drivers jor Light vehicles

Shri M. B. Xavier

Shri V. A, Surendran

Shri A. Rajan

Shri M. R. Bharathan — Deckhand

Shri M. Krishnan — S¢. Binder

Shri N, Ravindranathan Nair — Sr. Gestetner
Operator
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Chavakkadu Field Centre
Shri C. K. Krishnan — T -4

Quilon Field Centre
Shri Babu Philip — T-4
Shri §. B. Chandrangathan — T- 4

Alleppey Ficld Centre
Shri V. 8. Gopal — T-2

Mandapam Regicnal Centre

Technical Staff

T-5

Shei C. Kasinathan — Curator
T-4

Sr. Technical Assisiants

Shti 8. Kalimuthu

Shri M. Badrudeen

Shri P. Thankappan — Fuoreman
T.I1L3

Technical Assistanis

De. K, Muniyandi

Shri A. Ganapathy

Shri V., Edwin Joseph — Lib. Asst.
Shri T. K. Sudhakaran — Hosun

T.1.3
Technical Assistants
Shri
Shri
Shri
Shri
Shri

{. R. Ramalingam

M. Najmuddin

M. R. Arputharaj

A. Muniyandi — Areist
Md. Jaffar — Bosun

Motor Drivers
Shri P. Krishnan
Shti O. Muthukaruppan

Shri R. Marimuthu — Painter-cum-Polisher
Shri 5. Mohideen Meerasa — Sr. Deckhand

T-2

Jr. Techrical Assistants
Shri P. Thillairajan
Shri R. Subramanian
Shri M. Bose



Deckhands

Shri V. Vedunayagam

Shri Muniswamy

Shri M. lbrahim

Shri T. P. Haridasan — Carpenier
Shri M. Reghu — Cook (Boat)
T-1

Shri N. Ramamurthy — Museum Asst,
Shri R. Sekhar — Deckhand

Shri A. Gandhi — Field Assi,

Shri V. Sethuraman — Field Assi

Ministerial Staff

Shri A. Sethubhaskaran — Asst. Adm. Offiver
Shri P. K. Sakkarai — Superintendent

Shri V. M. Mariappan — Assistartt

Shri A. Kajendran -~ Assistani

Senior Clerks

Shri K. Margathavadivelu
Shri S. Nagarajan

Shri V. Chandran

Shri P. Selvaraj

Ms, N. Gomathy — [r. Stenmographer
Junior Clerks

Shri A. Yagappan

Shri N. Natarajan

Shei 8. Muthumari

Shri S. Parisa

Ms. M. Rameshwari

Supporting Staff
35G-Iv

Lab. Attendants

Shri S. Mohamed Yousufi
Shri K. Muthuramalingam
Shri K. Gopalakrishnan
S5G-1IT

Lab. Attendants

Shri S, Kaliappan — Khansama
Shri M. Chinnasamy

Shri R. Vellayan

Shri 8. Muthuramalingam

Shri M. Tbrahimsha
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Shri A. Muniasamy
Fieldmen

Shri A, Raman

Shri A. Subramanian
Shri 5. Mani

Shri R. Nagan

Shri S. S. Pitchai — Daftry
Shri R. Sonai — Watchman
Shri K. Muthiah — Waéchunan
Safaiwala

Shri R. Sevugan

Shri M. Muthu

Shri V. Sanathanan

Shri K. Kuruvan

S8G-11

Shri M. Athimoolam — Cook
Watchmen

Shri K. Muniasamy

Shri M. Govindaraj

Shri P. Karuppiah

Shri G. Saivadurai

Shri K. Vellayan

Shri P. Ramu

Shri 5. Arulsamy
Safaiwala

Shri L. Sathan

Shri R, Thottichi

Shri G, Ankaiah

Ms. J. Kondamma

Shei R. Alagan

Shri M, Veliayan

Shri A. Mari

Shri K. Gurusamy

Shti S. Nagammal

Shri R. Sonaimuthu

Shri K. Subramanian
Shri 8. Arumugham
S8G-1

Lab. Attendanis

Shri 8. Muruga Boopathy
Shri N. Ramakrishnan
Shri C. Ramadas

Shri E. Natarajan

Shri A. Yesudhas



Fieldmen

Shri M. Kuberaganeshan

Shri K. Thangavel

Shri A. Vairamani

Shri N. Boominathan

Shri S. M. Sikkender Batcha
Shri T. Thangarajan ~- Cilman
Messengers

Shri A. Palanichamy

Shri M, Sahul Hameed

Shri [. Padmanathan — Lascar
Shri S. Kaliappan — Khansama
Pump Drivers

Shri [. Hameed Sultan

Shei G. K. Rajan

Lab Attendants

Shri K. Jeevananthan

Shri M. Bareen Mohan

Shri B. Ramesh — Daftry
Watchmen

Shri 8. Balakrishnan

Shri V. Alagan

Shri N. Rajavelu

Safaiwalas

Shri V. Narasimmabharathi
Shri U. Rajendran

Shri 8. Murugan

Nagapattinam Field Centre
Shri V. Sivasamy — T.I.3

Shri V. Thanapathi -- T-2

Shri A, Somy — T-2

Pattukottai Field Centre
Shri A. A. P, Mudsliar — T-4
Shri P, Palani — T-2

Shri K. Muthiah — T-2

Shri A. Kumar — T-2

Shri N. Vaithanathan — T-2

Veraval Research Centre
Technical Staff

T 1.3
Shri Y. D. Savaria — Tech. Asst.

T-2

Jr. Technical Assistanis
Shri H. K. Dhokia
Shri B. P, Thumber
T-1 ;

Feld Assistants

Shri Ladani Amruthalal Arjanbhai
Shri B. A. Ponchabhai
Shri P. ]. Premji

Shri M. 8. Zala

Shri |. D, Vanvi

Shri G. N. Chudasama — Motor Driver

Ministerial Staff
Shri 1. N. Jambudiya — Jr. Clerk

Supporting Staff

85G-H

Watchmen

Shri Asiri Abu Bin Mehsan
Shri 1. M. Waghela

Shti H. M. Bhint — Messenger
885G -1

Shri M. K. Makvana — Fieldman

Rander Field Centre
Shri M. Chellappa — T-2

Jamnagar Field Centre
Shri B. V. Makadia — T -1

Bombay Research Centre
Technical Staff

T-4

Senior Technical Assistanis
Ms. Abha Kant

Shri M. Shriram

T..3

Technical Assistanis

Shri K. B. Waghmare

Shri [. L. Oza

T-2

Jr. Technical Assistants
Shri C. V. Josekutty



Shri A, D. Sawant

Shri T. D. Sarang

Shri R. Dias Johny

T-1

Field Assistants

Shri B. B. Chaven

Shri A. Y. Mistry

Shri P. §. Gadankush — Moror Driver
Shri A. Srinivasan — Dviver for Lighi Vehicle
Shri B. G. Kalbate

Shri 8. K. Kamble

Shri Jayadev S. Hotagi

Ministerial Staff

Shri B. Vijayakumar — Assistant
Senior Clevks

Ms, P. V. Shanbhag

Shri M. R. Wadadekar

Shri Rama D. Medar — Jr. Steno
Shri 1. N. Jambudiar — Jr, Clerk

Supporting Staff

S8G-1v

Shri B. T. Talpade — Lab. Aitendant
Shri R. B. Bhangare — Fieldmuan
85G -1 '

Shri K. G. Tawade

85G-1

Watchmen

Shri 8, D, Janagan

Shri 8. M. Tandel

Shri M. P. Jaday

Ms. V, V. Kharalia — Safaiwala
Shri P. S. Selvi «— Messenger
Shri K. K. Baiker — Fieldman

Janjira Murud Field Centre
Shri D. G. Jadhay — T -2

Dahanu Field Centre
Shri 8. D. Kamble — T-1
Shti Suresh Krishnaras Kamble — T -1
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Ratnagiri Field Centre
Shri B. N. Katkar — T -1

Shri David Dattatray Sawant — T-1

Malvan Field Centre

Shri Kishore Regunath Mainkar — T- 14

Karwar Research Centre
Technical Staff

T-2

Ir. Techuical Assistanis
Shri C. K. Dinesh

Shri N. Chennappa Gowda
Shri V. Varadaiah — Motor Driver
T-1

Field Assistanis

Shri V. M. Dhareshwar

Shri D. B. Harikanira

Shri U. V. Arghekar

Shri Satyaparayana V. Pai

$hri K. C. Pandurangachar
Shri Arvindhan N. Bardhotkar
Shri M. M. Bhaskaran

Shri Narayana G. Vydya

Shri Mahadev N. Moger

Ministerial Staff
Shri G. K. Kudalkar — Assistant

Shri Y. H, Gamanagatti — Sr. Clerk

Junior Clerks
Shri Gangadhar B. Naik
Shri Ganesh R. Nadig

Supporting Staff

SSG-1V

Shri G. M. Korar — Fieldman
88G - 111

Shri G. V. Naik — Fieldman
S8G-11

Shri M. P, Harlkantra — QOilman
Shri M. E. Durgekar — Lascar
Watchmen

Shri L. K, Suvarna

Shri M. R. Kotharkar

Shri M. B. Kotharkar



SSG-1 _ Supporting Staff

Ms. Somi M. Harfjan — Sweepér 58G -1
Shri Chandrakant G. Ulvekar — Fieldian Shri H. Rajaram — Ficldran
Watchmen S5G - 11
Shri Thimmappa B, Gonda Shri U. B. Sadashiva — Lascar
Shri Somayya S. Gonda _ Shri Mohan §. Puthran — Qilmgn
Shri H. C. Naik Waitchmen
Shri C. Togalekar — Messenger Shri G. Sampath Kumar

Shti Ramanna Sapaliga
Goa Field Centre Shri A. Keshava
Shri Ramesh B. Kamble — T- 1 Shri D. Gangadhara Gowda
Shri Prakash C. Shetty — T- 1 S8G-1
Shri Subash K. Naik — $SG - 1 Shri P. K. Retnakaran

Ms. Padmavathy — Safaiwala
Mangalore Research Centre
Technical Staff

Avxiliary Staff
Shri P. Narayana Naik — Moror Driver

TJ.3

Technical Assistanis Bhatkal Field Centre

Shri G. Subramanya Bhat Shri Ganesh Bhatkal — T-1
Ms. Alli C, Gupta Shri R. Appayya Naik — T-1
Ms. Uma S. Bhat Shri C. H. Vamana Naik — T-1
T-2

Jr. Technical Assistanis Calicut Research Centre
Shri K. Chandran Technical Staff

Shri B, Shridhara T-4

Shri D. Nagaraja

Shri 5. Kemparaju

Shri Y. Muniyappa

Shri Maruthi Sankar Naik

Sr. Technicul Assistanis
Shri K. Nandakumaran
Shri K. K. Balasubramanian
Shri T. Girijavallabhan

T-1 Shri K. Soman

Field Assistants Ms. S. Lakshmi

Shri C. Purandhara ' Ms. K. Koumudi Menon

Shri H. S, Mahadevaswamy Shri Nirmal Mathew — Bosun
Shri Baramu S, Melinmani T.L3 '

Shri H. Vasu — Serang Shri K. P. Vishwanathan — Tech. Asst.

Shri M. A. Vincent — Bogt Driver

Ministerial Staff Shri P. Bhaskaran — Deckhand
Shri Balakrishna Naik — Assistant T-2

Shri K. M. Abdulla — Sr. Clerk Jr. Technical Assistaris

Junior Clerks Shri V. G. Surendranathan

Shri K. Rama Naik Ms. P. Swarnalatha

Ms. Martha R. Mascarenhas Ms, V. K. Tanaki
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Ms. Lalitha Sekharan : Cannanore Field Cenire.

Shri M. K. Gopalakrishnan — Deckhand Shri T. Krishnan Kutty — T -2
Shri K. 8. Leon — Deckhend -~ Shri K. C. Purushothaman — T-]1
Shri K. C. Devassy — Deckhand - o Vizhinjam Research Centre -
Shri K. Raju — Cook {(Boat) . o
T o : Technical Staff o
Ms. Emiliyamma K. G. — Field Assistani ' T-5 ]

_ Technical Officers
Ministerial Staff L Shri K. Ramachandran Nair
Shri B, D. Puthran — Assistant . Shri P. §. Sadasiva Sarma
Ms. P. Subhadra — Senfor Clerk - Shri R. Bhaskaran Achari
Junior Clerks _ ) Shri Jacob Jerald Joel
Shri R. Sreenivasan Shri 5. G. Vincent
Ms. Shylaja K. P. Shri K. Ramakrishnan Nair

T-4

Supporting Staff . St. Technical Assistants
55G -V Shri T. G. Vijaya Warrier
Lab. Auendants Shri R. Vasanthakumar
Shri P. K. Haridas . T3
Shri P. Abdurahiman ) Shri Thomas Teles — Bosun
Shri K. Janardhanan — Fieldman TI13
$8G-1 Shri V. M. Alwaris
Lab. Atiendants o T.2
Shri V. K. Krishnapkutly _ Ir. Technical Assistants
Shri M. Ramadasan Ms. T. A. Omana
Fieldmen Shri K. T. Thomas
Shri Raveendran Andi o Shri A. K. Velayudhan
Shri K. Kumaran R Shri §. Ramachandran Nait' — Motor Driver
S5G -1 . Deckhands e T o
Shri K. E. ]. Victor — Watchmait Shri P. M. Hariharan
S5G -1 S Shri V. P. Bensiger
Ms. P. Renuka — Lab. Attendant . Shri P. Hilary .
Shri K. T. Mohanan — Messenger Shri K. C. Gopalan — Cook’
Fieldmen T-1
Shri P. Dasan . Field Assistants
Suri T. Hovidasan Shri K. Sasidharan Pillai
Watchmen Shri C. Unnikrishnan

Shri A. Sivadasan

Shri K. Chekutty

Shri Palaniappan — Safaiwé!a’
Shri B. Raju — Lab. Astendant

Ministerial Staff

Senibr Clerks

Shri M. Abdul Salam Sahib
: Shri S. Erishikesan
Avxiliary Staff . o Jurior Clerks

Shei B. K. Velukutty — Driver for Light Vehicle Shri C. Johnson

Shri P, Harsha Kumar — Driver for Light Vehicle Shri M. Reghunathan

7
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Supporting Staff

585G -1V

Lab. Aitendants

Shri §. Anselam

Shri C. M. Rajappan

Shri V. Sasidharan Pillai
§8G-II

Shri A. Ayyappadas — Peon
Shri K. Chandran — Safaiwala
Watchmen

Shri V. Vishwanathan

Shri R. Madhusudhanan Nair
858G -1

Shri V. Kochunarayanan Nair — Watchman

Shri S. Antony — Messenger

Taticorin Research Centre

Technical Staff

T-5

Technical Officers

Shri R. Gurusamy

T-4

Sr. Technica! Assistanis
Shri C. T. Rajan

Shri P. Feroz Khan — Bosun
Shri A, A, P. Mudaliar
Shri T. 8. Balasubramanian
TJIL3

Technical Assistants
Shri J. X. Rodrigo
Shri A. D. Gandhij
Shri N. Palanisamy
T.L3

Technical Assistants

Shri D, Sundararajan

Shri O. M. M. ]. Habeeb Mohamed
Shri M. Selvaraj

Shri M. Manickaraja

Skin Divers

Shri A. Dasman Fernando

Shri F. Soosai V. Rayan

Shri C. K. Dandapani — Serang
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T-2

fr. Technical Assistants

Shri K. Sreenivasagan

Shri A. Prosper

Shri M. Enose

Shri G. Arumugham

Shri 5. Rajapackiam

Shri P, Muthikrishnan — Skin Diver

Shri Xavier Mohandoss — Motor Driver

Shri E. Shivanandam -- Boat Cook
Shri N. Jesuraj — Skin Diver

Shei M. Antony Salaya Moduthoms — Driver

T-1

Figld Assistamts

Shri R. Ponnaiah — Electrician
Shri K. Shanmugasundatam
Shri §. Mohamed Sathakthullah
Shri A. Athipandian

Shri K. Jayabalan

Shri K. Paul Sigarmony

Motor Drivers

Shri K, Alagirisamy

Shri 8. K. Gurusami — Light Vehicle
Deckhands

Shei D. Bosco Fernando

Shri S. Enasteen

Shri R. Arockiasamy

Shri D. Anandan

Ministerial Staff
Shri N. Rajamunisamy — Superintendent
Shri D. Ganajebamani — Assistanf
Senior Clerks

Shri N. Sivaramakrishnan

Shri S, Jeyachandran

Shri ], Uthamanabbi

Shri B, Bavanandam

Shri 8. Antony George Ratnam
Junior Clerks

Ms. Kamala Venkataraman

Ms. S. Sarada

Ms. C. Rajeshwari

Ms. S. Leelavathi — Jr. Stenographer



Supporting Staff

§8G -1V

Shri M. Ramadoss

Shri A. Francis — Lub. Aitendant
BSG-IIT

Lab. Attendants

Shri P. Krishnan

Shri D. Motcham — Dafiry
§8G - 11

Warchmen

Shri 5. Mani

Shri M. Alfred

Shri M. Thangavelu

Shri K, Thangaraja

Shri P. Muthumalai

Shri V. Samayamuthu

Shri B. Thangaraj — Luscar
Ms. §. Daisy — Safaiwala
Shri R. Uchimahali — Lascar
Shri Y. Balu — Oilman
8S8G-1

Fieldmen

Shri Y, Satyawan Neelraj
Shri M. Muthuvel

Shri P. Kandan

Shri M, Sankaran

Shri G. S. Rayappan

Shri 1. Ravindran

Shri K. John James — Gardener
Safaiwala

Shri P. Villiam

Shri K. Kadarkarai

Shri S. Alagesan — Fieldman

Shri 1. Syed Sadiq — Lab, Aitendant
Shri V. Muniasamy -~ Lab. Attendant

Watchmen
Shri N. Asokumar
Shri M. Shanmughavelu

Auvxiliary Staff

Shri §, K. Guruswamy — Motor Driver

Kanyakumari Field Centre
‘Shri N. Retnasamy — T-5
Shri 1. P, Ebenezer — T-4

Madras Research Centre
Technical Staff

T-6

Field Officers

Shri A. Bastian Fernando
Shri P. K. Mahadevan Pillai
T-5

Technical Officers

Shri S. Kandasamy

Shri M. Mohamed Sultan
Shri A. C. Sekhar

T-4

Sr. Technical Assistants
Shri S. K. Balakumar
Shri P. Ramadoss

Shri K. 8. Krishnan
T.IL.3

Technical Assistanis

Shri §. Palanichamy

Dr. B. Thangavelu

Dr, V. Selvargj

Shri T. N. Sukumaran — Rosun
T.I3

Technical Assistanis

Shri 1. .layashankaran
Shri V. Rangacharylu
Shri H. Kader Batcha
Shri 8, Subramani

Shri 8. Seetharaman

Shri Hamseed Batcha

Shri G. Natarajan — Motor Driver
T.2

Ir. Technizal Assistants
Shri M. Manimaran

Shri 8. Chandrasekhar
Shri A. Ramakrishnan
Shri K. Shahul Hameed
Shri P. Thitumulu

Shri P, Poovannan

Shri G. Sreenivasan

Shri 8. Mohan

Motor Drivers

Shri K. Raina Kumar
Shri K. Pandi



Shri D. Padmanabhan — Hoar Driver
Shri Voli Mohamed — Boar Cook
Deckhands

Shri K. Parasuraman

Shri C. Manipal

T-1

Shti Ahmed Kamal Basha — Field Assistani

Ministerial Staff
Assistants

Shri R. Narayanan
Shri K. M. Karuppiah
Ms. 5. Mangalam

Senior Clerks

Shri §. K. Murali

Shri S. Balasubramanian

Ms. M. Parvathy

Ms. G. Abitha

Junior Clerks

Ms, B. Lalitha

Ms, P. Thankaleelal

Ms. Rosy Joachim — Stenographer

Supporting Staff
858G -1II

Lab. Attendants

Shri G. Soundararajulu
Shri M. Vellayan

885G -1

Shri R, Anandha fyothi — Walclinan
85G-1

Messengers

Shri M. Ravindran
Shri S. Rajan
Watchmen

Shri A. Janakivaman
Shri G. Chakrapani
Shri T. Nagalingam
Shri 3. Inbamani

Shri S. Yuvarajan — Lab, Astendamt

Fieldmen
Shri V. Mancharan
Shri R. Sundar
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Shri R. Visu
Shri P. Selvaraj — Safainala
Ms. Aiyali Devi — Peon

Auxiliary Staff _
Shri Joseph Xavier — Deckhand

Cuddalore Field Centre
Shri A. Srinivasan — T.L3
T.2

Shri M. Manivasagam

Shri T. Dhandapani

Shri M. Radhakrishnan

Pondicherry Fleld Cenire
Shri L. Chidambaram — T.L.3

Mahabalipuram Field Centre
Shri 8. Manivasagam — T -4

Ongole Field Centre
Shri A. Hanumantha Rao — T.11.3

Shri T. Chandrasekara Rao — T.0.3

Nellore Field Centre
Shri G, C. Lakshmaiah — T -5

Kovalam Field Centre

Bhri 8. Sankaralingamn — T -2

S8G -U

Shri D. Pakkiri — Waichman

§5G -1

Shri M. Anbu — Messenger

Shri M. P. Chandrasekar — Waichman

Kakinada Research Centre
Technical Staff

T.I1.3

Technical Assistanis

Shei P. Ramalingam

Shri K. Ramasomuyaguly

Shri K. Dhanaraju

T-2

Shri K. Dharma Rao — Motor Driver

Shri Ch. Ellithathayya — Jr. Technical Asst.



Tt

Field Assistants

Shri T. Nageswara Rao
Shri N. Burayya

Shri P, Venkata Ramana
Shri Vasamsetty Abbulu

Ministerial Staff
Shri §. Suryanarayana Murthy — Sr. Clerk
Shri E. Appa Roo — }Junior Clerk

Supporting Staff

SS8G - I

Shri K. Narasimhamurty — Lab. Attendant
S8G-11

Shri R, V. §. Subramanyuan — Watchinan
8SG -1

Shei S. Tatabhai — Messenger

Shri K. Satyanarayanan — Walchman

Machalipatnam Field Centre
Shei K. V. 5. Seshagiri Rao — T-4

Narsapur Field Centre
Shri P. Ananda Rao — T-4

Visakhapatnam Research Centre
Technical Staff

T-5

Technical Officers

Shri C. V. Seshagiri Rao

Shri M. V. Somaraju

T.IL3

Technical Assistants

Shri K. Chiitibabu

Shri U. Alagamalai — Bosun

T-2

Jr. Technical Assistanty

Shii K. Narayana Rao

Shri [, B. Varma

Shri M, 5. Sumithrudu

Shri S. Satya Rao

Shri M. Chandrasekhar

‘Shri M. Prasad Rac

Shri P. A, Reghu — Oilman cum Deckhand
Shri A. K. Unnikrishnan — Boat Cook
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T-1

Field Assisianis

Shri §. Chandrasckhar

Shri P. Achayya

Shri P. Pashupathi Rao — Aotor Driver
Deckhands

Shri §. Ganeshan

Shri P. M. Abdul Moheedu

Ministerial Staff

Shri R. Appa Rao — Assistant
Ms. Shanti Prasad — §r. Clerk
Ms. B. Gowri — Jr, Clerk

Supporting Staff

58G -1

Shri V. Mohana Rao — Lab, Asst.
Shri Rajan — Peon

Watchmen

Shei R. Kanukaraju

Shri V. Demudu

Shri P. Krishna Rao

Shri L. Appa Rao — Messenger
S8G-1

Shri R. Dalayya — Safaiwala

Auxiliary Staff
Shri S, Doraipandian — Driver for Light Vehicle

Contai Field Centre

Shri . S. Dan — T-8

Shri Sapan Kumar Ghosh — T.1.3
Shri Pulin Behari Dey — T-2

Shri Bijoy Krishna Burman — T-1
Shri Prasanta Kumar Das — S5G-1

Puri Field Centre

Shri P. V. Krishna Rao — T -2
Shri Sukdev Bar — T-2

Shri S. Hemasundara Rao — T-1

Gopalpur Fleld Centre
Shri Satchidananda Najk — T-1

Palasa Field Centre
Shri V. Achutha Rap — T -2



Srikakulam Field Centre
Shri N, P, Chandra Kumar — T-1

Minicoy Research Centre
Technical Staff
Shri Anasukoya — T-1

Ministerial Staff
Ms. M. Safayabi — jJr. Clerk

Supporting Staff
$SG - IV

Shri D, Kojan Koya — Fieldman
SSG - 111

Lab. Attendants

Shri €. Mohammed Koya

Shri K. Kunjukunju

S8G-11

Watchinen

Shri P. L. Koya

Shri O. Ismail

Shri N. Pockoya

Krishi Vigyan Kendra/
Trainers’ Training Centre

Technical Staff

Technical Officers

Shri K. Asokakumaran Unnithan — T -7
Dr. P. K. Martin Thompson — T-7
Shri X. N. Rasachandra Kartha — T-6
Shri A. N. Mohanan — T-5

Shri P. Radhakrishnan — T -5

Training Assistant
Ms. P, Sreelatha — T-4

T.IL3

‘Shri N. B. Gopalaktishna Menon — Bosu
T.I3

Stwi K. K. Prabhakaran — Boat Cook
T-2

Shri C. S. Xavier — Moior Driver
Shri P. ]. Scbastian — Aotor Driver
T-1

Shri K. K. Bose — Boai Driver

Ministerial Staff

Superintendents

Shri 8, R. Narayanan

Shri P. Aaithappa Naik

Shri C. Balamamundinathan — Asst.
Shri C, D. Manoharan -~ fr. Steno
Shri N. K. Mohanan — Jr. Clerk

Supporting Staff
88G -1

Fieldmen

Shri K, P. John
Shri N, K. Asokan
58G-I

Watchnen

Shri P. K. Chellappan

Shri K. C. Rajappan

Shri K. G. Bhaskaran Nair — Messenger
Ms. Chinnamma Anjelo — S¢faiwala



ADDRESS LIST OF RESEARCH/REGIONAL/FIELD CENTRES

Central Marine Fisheries
Research Institute,

Post Box No. 2704,

Cochin - 682 031.

Phone : 369867

Telex : 885-6435 MFRI IN

Chavakkad Field Centre of CMFRI,
Chavakkad P. O.,
Trichur District.

Alleppey Field Centre of CMFRI,
Geetha Building, Kalarcode,
Alleppey - 3.

Quilon Field Centre of CMFRI,
Municipal Stadium Building,
Ward No. VIII, Door No. 737,
Quilon, Kerala State.

Mandapam Regional Centre of CMFRI,
Marine Fisheries P. O.,

Mandapam Camp - 623 520,

Tamil Nadu.

Phone : 43 & 56

Nagapattinam Field Centre of CMFRI,
No. 66, Perumal North Street,
Nagapattinam - 611 001.

Pattukottai Field Centre of CMFRI,
Room No. 33, Periaswamy Building,
187/A, Big Bazar Street,

Pattukottai - 614 601, Tanjore.

Veraval Research antre of CMFRI,

Rander Field Centre of CMFRI,
IT Floor, “Devikrupa”,

3/213, Bandariward, Rander,
Surat - 395 005, Gujarat State.

Jamnagar Field Centre of CMFRI,
Milan Chambers, Khodiyar Colony,
Aerodrome Road, Jamnagar - 361 006,
Gujarat State.

Bombay Research Centre of CMFRI,
148, Army & Navy Building, 2nd Floor,
M. G. Road, Bombay - 400 023.

Phone : 245260

Malvan Field Centre of CMFRI,
Municipal House No. 2799/3,
Dawoolwada, Malvan - 416 606.
Sindhudurga District, Maharashtra.

Janjira Murud Field Centre of CMFRI,
14/3, Ground Floor, Bazar Peth Road,
Janjira Murud - 402 401,

Raigad District, Maharashtra State.

Dahanu Field Centre of CMFRI,
Kirtane Bungalow, Mangailwada,
Dahanu, Thana District, Maharashtra.

Ratnagiri Field Centre of CMFRI,
Building No. 3615, Devchand Nivas,
Lower Line, Ratnagiri, Maharashtra.

Karwar Research Centre of CMFRI,
Post Box No. 5,

Karwar, North Kanara, Karnataka.
Phone : 6371

Goa Field Centre of CMFRI,



Mangalore Research Centre of CMFRI,
Post Box No. 244, Bolar,
Mangalore - 575 001. Phone: 24152

Bhatkal Field Centre of CMFRI,
Room No. 72, Municipal Rest House,
Near Bus Stand, Bhatkal,

North Kanara, Karnataka State.

Calicut Research Centre of CMFRI.
West Hill, Calicut - 673 005.
Phone : 50377

Cannanore Field Centre of CMFRI,
Ayikkara Police Station Building,
Cannanore - 17.

Vizhinjam Research Centre of CMFRI,
Vizhinjam, (via) Trivandrum, Kerala.
Pin 695 521.

Phone : 224

Tuticorin Research Centre of CMFRI,
90, North Beach Road,

Tuticorin - 682 001, Tamil Nadu.
Phone : 20274

Kanyakumari Field Centre of CMFRI,
Kanyakumari, Tamil Nadu.

Madras Research Centre of CMFRI,
141, Marshalls Road, Egmore,
Madpras - 600 008.

Phone : 8253299

Cuddalore Field Centre of CMFRI,
No. 106, Irusappa Chetty Street,
Cuddalore Port. South Arcot District,
Tamil Nadu - 607 003.

Mahabalipuram Field Centre of CMFRI,
Mahabalipuram, Tamil Nadu.

Kovalam Field Centre of CMFRI,
Kovalam, Chengulpet District,
Tamil Nadu.

Phon : 52

Nellore Field Centre of CMFRI,
Room No. 14, Municipal Building,
New A. C. Bubbareddy Statue,
Weyvalakalava Street, Nellore-1,
Andhra Pradesh.

Ongole Field Centre of CMFRI,

H. No. 58-10-38 (Upstairs),
Chavalivari Street, Santhapeta,
Ongole - 523 001, Prakasam District.
Andhra Pradesh.

Kakinada Research Centre of CMFRI,
Door No. 8-14-38, Red Cross Street,
Gandhi Nagar, Kakinada - 533 004.
Phone : 76231

Machilipatnam Field Centre of CMFRI,
16/499, Chilakalapudi,

Near Samithi Office, Main Road,
Machilipatnam - 2,

Krishna District. Andhra Pradesh.

Narasapur Field Centre of CMFRI,
Door No. 4-3-39, Singasettivari Street,
Narasapur, West Godavari,

Andhra Pradesh Pin - 534 275.

Visakhapatnam Research Centre of
CMFRI,

.3 - & . - P~



Srikakulam Field Centre of CMFRI,
Door No. 8-15-68, Ring Road,

Near Head Post Office,

Srikakulam - 532 000

Andhra Pradesh.

Palasa Field Centre of CMFRI,

K. T. Road (Near Ravi Electricals),
Palasa, Srikakulam District,
Andhra Pradesh.

Gopalpur Field Centre of CMFRI,
Door No. 44, Big Street,
Gopalpur-on-sea P.O.,

Ganjam District, Orissa.

Puri’ Field Centre of CMFRI,
L.I.G. 45, Shrikshetra Colony,
Water Works Road, Puri - 752 002.

Contai Field Centre of CMFRI,
Thanapukurpar, P. O. Contai,
Midnapur District, West Bengal.
Phone : 254

Minicoy Research Centre of CMFRI,
Minicoy Island, U/T of Lakshadweep,
Minicoy.

Phone : 228

Krishi Vigyan Kendra of CMFRI,
Prawn Culture Farm,

Narakkal - 682 505.

Phone : 482
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