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PREFACE

A resurmne of the research achievements of the Central Marine
Fisherles Reseqrch Institute during 1990 - '91 (s given in this issue of the
RESEARCH HIGHLIGHTS,

The Instiiute has been conducting multidisciplinasy research v
marine capture and culfure fisheries with a view 1o assessing the prosent
status of the resources and suggesting methods for Increasing marine fish
production through rafional exploltation, conservation and management,
besides imparting post-graduate ecucation in marlculiure and conduct-
ing the programmes of tralning for fish farmers, bank officials, fisherfes
depariment personinel and prospective enfrepreneurs under the Krishl
Vigyan Kendra and the Trainers' Training Cenfre.  During the year the
Institute has undsrtaken 40 need-based research prolects at the Head

_ quarters, Regional Centre and eleven Research Cenires.

The Institute recorded allround progress duwing 1990-91 and one of
the significart achisvermenis is the elaborate, computer-based stock
assessment shudles on 40 important species of finfishes and shellfishes
based on the data collected durdng 198589, Under the sea-ranching
programime for marine prawns, 2,964 hatcherny-produced and farm-grown
green tiger prawns {(Penaeus semisulcalus) were tagged and released in
the Pak Bay near Mandapam for the first time to collect information on
survival, migration and effect of sea-tanching of this species on the
commercial prawn fishery. Results indicate that the juvenlles get recruited
to the fishery.

A one-month long Internafional Training Programme on Pear
Oyster Farming and Peort Culture sponsored by FAC/UNDP under the
auspices of the Reglional Seafarming Development and Demonstration
Project, Bangkok, for which CMFRL Is the noddl Institute In the country, was
successfully conducted in February 1991 at the Tuticornn Research Cenfre
of the Instihute eoming appreciation and acclaim from all aquarters.
Twentystt participants drawn from ten countrles have attended the
fralning programme,

The scientific programmes of the FORV Sogar Sampada were
managed by the Institute.  During the year the vassel made 17 research
crulsas and collected information on physical, chemicdal and biclogical
oceanography as well as mesowrces of pelagic, mesopeloglc and
demersat fishes along the southeast and southwest coasts of Inda and In
the Andaman $ea and Lakshadweep waters.

Cochin - 31, P, 8. B. R. JAMES
August 1991, Director



CENTRAL MARINE FISHERIES RESEARCH INSTITUTE
RESEARCH HIGHLIGHTS 1990-'91

The Institute achieved allround progress in its various
research, resource monitoring, education, extension and tratning
activities during the year 1990-'91. Some of the salient points of
these achievements are briefly reported here.

RESQURCES
Marine Fish Production in 1990

The marine fish production in India during 1990 has been
provisionally estimated at 2.16 million t, showing a decrease of
68,000 t (3%) from 2.23 million t in 1989. This was mainly due
to the decrease in mackerel landings.

The pelagic species formed 56% of the total production and
demersal varieties 44%. Among the pelagic groups, oil sardine
formed 21.6% with a landing of 2,61,000 t, less by 18,000 t than
1989. Mackerel registered a steep fall by 1,07,000 t from
2,91,000 t to 1,84,000 t. Whitebaits decreased by 12,000 t from
71,000 t to 59, 000 t. Among the groups that improved the
catches, carangids increased by 6,000 t from 1,36,000 t to
1,42,000 t, ribbonfishes by 9,000 t from 65,000 t to 74,000 t
and tunas by 7,000 t from 45,000 t to 52,000 t.

Among the demersal varieties Including crustaceans and
cephalopods, penaeid prawns registered an increase of about
18,000 t raising the landings from 1,47,000 t in 1989 to
1,65,000 t in 1990. A similar increasing trend was observed in
the production of perches with a catch of 1,21,000 t (up by
18,000 1), croakers 1,19,000 t (18,000 1), silverbellies 54,000 t
(5,000 t) and cephalopods 56,000 t (2,000 1).

Considering the regionwise production, the southwest
region comprising Kerala, Kamataka and Goa contributed 42% of



the country's marine fish landings, followed by the northwest
region Maharashtra and Gujarat) 31,6%, the southeast region
(Tamil Nadu, Pondicherry and Andhra Pradesh} 20.2% and the
northeast region (West Bengal and Orissa) 5.3%. The landings
in the southwest region has shown a fall by 1,10,000 t from
10,18,000 t in 1989 to 9,08,000 t in 1990. Major groups that
contributed to this decrease are mackerel by 96,000 t, whitebaits
by 16,000 t, oil sardine by 17,000 t and penaeid prawns by
12,000 t. However, coastal tunas increased by 8,000 t, carangids
by 10,000 t and perches by 16,000 t.

In the northwest region the landings of 6,83,000 t in 1990
were less by 7,000 t than in 1989, In the southeast and northeast
regions there was an increase in total landings over the previous
year. in the southeast region the catch was 4,37,000 t, with an
increase of 20,000 t, whereas in the northeast region the increase
was 31,000 t, putting the current year’s landings at 1,15,000 t.

Pelagic Fisheries Resources

Monitoring of the fisheries and population characteristics of
important groups of pelagic fishes was continued with a shift in
emphasis on the gearwise landings. This is to ascertain the
mortality caused by the major gears on the dominant groups of
pelagic fishes vulnerable to them and to determine the optimum
fishing effort to be expended by each fype of gear to obtain the
maximum sustainable vields.

Large meshed gillnet {(>45 mm mesh size) landings were
significant along the Bombay-Saurashtra coast with catch rates
ranging between 160 and 760 kg. Elasmobranchs, catfishes and
pomfrets were the important resources in the northwest region;
in other areas, tunas, seerfishes, carangids and mackerel formed
the dominant groups. Juveniles of seerfish, Scombermorus
commerson formed dominant catch throughout the year at
Tuticorin particularly during April-September. High rates of ex-
ploitation of juvenile S. commerson by Podivalai’ (60-100 mm
mesh gill net) at Tuticorin calls for discouraging operation of this
gear in this area to improve the quality of the seerfish fishery.

Investigations on dol-net fishery along the northwest coast
showed that along the coast of Saurashtra there has been an
increase in fishing effort, catch and catch rate at some observation
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centres except at Jaffrabad where a decrease of 480 kg in catch
rate was observed. Bombayduck formed 50 to 77% of the dol
net landings at different observation centres in Saurashtra, whereas
it formed only 9% at Versova in Maharashtra. Young fish was
abundant in the catches during January-March followed by August-
September. Crustaceans were the second largest group, mainly
comprised of non-penaeid prawns. At Sassoon Dock a new
hyppolytid shrimp was observed.

. In purse seine fisherles an owerall decrease in the fishing
effort, catch and catch rate was noted at Karwar, Malpe,
Mangalore and Cochin during 1990-91. Decrease in the catch
was to the extent of 2,727 t at Karwar, 23,429 t at Malpe, 7,317
t at Mangalore and 1,904 t at Cochin. The catch rates decreased
by 21 to 23% at these centres. Sardines (33%), mackerel (32%),
carangids {18%) and whitebaits (8%} together contributed to the
bulk of the purse seine landings,

Pole and line fishery accounted for the bulk of the tuna
landings (97.5%) at Minicoy Island and the rest by trolldines.
Skipjack tuna was the dominant species in pole and line (94%).
Effort by pole and line decreased by 1,393 unit days and caich
by 342 t. Shortage of baitfishes and diesel is saild to be responsible
for the reduction in the fishing effort, Extensive use of artificial
balts made of synthetic materials was the highlight of the pole and
line fishery in the lsland.

Stock assessment of 25 important pelagic species based on
the data collected during 1985-89 has been taken up during the
year and the same is nearing completion,

Demersal Fisheries Resources

The landings of demersal groups by small trawlers of 14 m
QAL and below were monitored in order to assess the lewel of
exploitation for which studies were carried out on the stocks of
main component species at selected centres. During the year, the
total trawl landings is estimated at 8.71 lakh t against 7.63 lakh
t during 1989, registering an increase of about 1.08 lakh t.
Prawns constituted 19% of the total trawl landings with an increase
of about 39,000 t in 1990 when compared to the previous year.
Cephalopods remained more or less the same in 1989 and 1990
(49,000 1). Small trawlers have registered an increase in landings

3



at centres like Veraval and Mangalore, amounting to 28% and
21% respectively over the previous year. Unusually heavy landings
of soles and pomfrets at Calicut and good landings of prawns and
cephalopods at Mangalore are some of the highlights.

The availability, abundance and species composition of the
catches and the biclogy of some of the dominant species taken
by bottom trawls of FORV Sagar Sampada during her cruises
were studied. Preliminary analyses have indicated a potential
ground for Metapenaeus monoceros located off Chilka Lake (19-
85/3D) at a depth of 65 m during January-February. Survey of
demersal fishery resources off Kerala coast during July 1990 has
revealed the presence of large quantities of Nemipterus japonicus
alongwith N. mesoprion with a high catch rate ranging from 6
to 13.3 t/hr in the 50 to 60 m depth zone.

Monitoring of the effect of artificial reefs in congregating
fishes and cephalopods have shown some significant results. At
Valiathurai near Trivandrum, the fish ¢atches from the area around
the reefs have increased from 24 t in 1988-'89 to 93 t during
1990-91. This increase in the catches was mainly due to the con-
gregation of the cuttlefish Sepia pharaonis around the reefs.
Good landings of the cuttle fish from the reef areas have prompted
artisanal fishermen to install more numbers of artificlal reefs along
Trivandrum coast. At Tuticorin, observations with the aid of
SCUBA have indicated that Epinephelus spp. prefer to maintain
physical contact with strong reef structures and hence concrete
structures are recommended.

Stock assessment of dominant species belonging to five
major groups of demersal fishes viz, sciaenids, pink perch, silver
bellies, perches and catfishes based on the data collected during
1985-'89 has been taken up during the year and the same is
nearing completion.

Crustacean Fisheries Resources

With an estimated total landing of 2.44 lakh t, the marine
prawn production in India during 1990 registered an increase by
about 10% over that of the previous year. The increase was mainly
due to higher landings of penaeid prawns which stepped up from
1.47 lakh t in 1989 to 1.65 lakh t in 1990. The prawn catch
registered considerable increase in most of the gnaritime states

4



except in Kerala, Kamataka and Goa where the year witnessed
decline to the tune of 15%, 21% and 59% respectively from the
landings of 1989 as a result of lower production of penaeld
prawns. While non-penaeid prawns showed increased landings in
most of the states known for their high production, Maharashtra
recorded about 12% less as compared to last year's landings.

The overall production of lobsters increased by about 1,000
t with a total estimated landing of 2,600 t this year. Maharashira
and Gujarat recorded increased landings, the total contribution of
both the states together amounting to about 80%. Crab landings
also increased substantially this year, the estimated total production
being 24,000 t as against 16,000 t of the previous year. Bulk
of this catch came from Gujarat, Tamil Nadu, Kerala and Andhra
- Pradesh. '

The impact of ban on monsoon trawling imposed by the
Government of Kerala during 1988, '89 and '90 on fish production
in the state was critically examined. It was observed that the ban
resulted in a severe decline in the output of Parapenceopsis
stylifera (Karikkadi) at Cochin Fisheries Harbour and Sakthikulan-
gara during 1989 and 1990.

A special survey of the offshore migration of P. stylifera
along the Kerala coast was conducted using FORV Sagar
Sampada during July and August 1990. Confirmning the earlier
findings, this species was cbserved to move as deep as*80 m off
Kasaragod. A maximum catch rate of about 200 ka/hr was
obtained off Cochin at 47 m depth. Off Marakkanam in the
southeast coast, large trawlers (53') landed about 5 t of the deep
water penaeid Metapenaeopsis andamanensis from about 175-
200 m depth.

Stock assessment of seven species of prawns and one
species of lobster has been taken up.

Molluscan Fisheries Resources

The successful cephalopod fishery of 1989 was repeated in
1990 with the catch touching the ever-time high of 56,237 t, of
which about 85% was coming from the west coast. Among
maritime states, Kerala continued at the top with over 24,000 t
{43%) followed by Maharashtra with 16,000 t {28%). Trawl net
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alone accounted for 87% of the total cephalopod production. The
mainstay of the fishery was composed of the squid Loligo
duvaucelli and the cuttlefishes Sepia pharaonis and Sepia
aculeata.

The clam production In Kakinada Bay was estimated at
2,974 t, mostly composed of the blood clam Anadara granosa.
The clam beds in Pulicat Lake were adversely affected by dredging.
The annual production of black clam Villorita cyprinoides in
Nettur-Kannamaly area of Vembanad Lake was 387 t, and that
of Meretrix casta in Mulki Estuary was estimated at 354 t. Over
5,000 t of marine clam Sunetta scripta was exploited from Mu-
nambam-Murukkumpadam area near Cochin exclusively for the
shell,

The brown mussel production along Vizhinjam-Mullor-
Pulinkudi area was 825 t with peak exploitation during Septem-
ber-December,

The annual chank production along Tuticorin-Thiruchendur
coast was estimated at 1,31,300 numbers, of which 63% were
full-sized chanks. Along Ramanathapuram coast nearly 80,200
chanks were landed, 56% of which were full-sized.

Status of Coral Reefs around Mandapam

The coral reef areas around Mandapam were surveyed
during the year to assess the recolonisation of corals, if any in the
areas damaged in the part due to extensive quarrying. Manauli
Island, Hare Island, Pulli Island and Pamban area were covered
during the present survey.

It was observed that recolonisation of massive corals have
not taken place on the sites where total removal of corals for
industrial purposes have taken place since the early sixties. The
ecosystem has totally changed now. Dead coral thickets are
overgrown upto 90% of the area by different species of algae;
dominantly Caulerpa racemosa. Some new colonies of ramose
corals have settled on the deeper side where hard substratum is
left intact. The present survey indicates that recolonisation in the
reefs of the above sites may be a very slow process even if the
conservation measures to be undertaken as a result of declaring
the area as a marine national park takes effect.
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There are indications of colliform bacterial pollution in coral
colonies in Manauli. Some of the bacteria isolated are also highly
pathogenic and further investigations are In progress.

MARICULTURE
Culture of Molluscs '

In the hatchery-based seed production system at Tuticorin,
over 9.5 lakhs seed of edible oyster Crassostrea madrasensis, 2.5
lakh seed of pear] oyster Pinctada fucata and 46,000 seed of clam
Paphia malabarica were produced. Over 3,000 seed of edible
oyster were supplied to the Department of Fisheries, Government
of Gujarat and in 39 hours of transportation by road and air the
rate of survival was 95%. Part of the pearl oyster seed was sea-
ranched over pearl banks in the Gulf of Mannar and part of the
clam seed was transplanted to the Korapallam Creek and Pulicat
Lake.

At Calicut, broodstock of green mussel Perna viridis was
maintained and induce-spawned by mechanical stimulation. At
Port Blair, the top-shell Trochus niloticus was bred under labo-
ratory conditions and their larvae reared upto the veliger stage.

The oyster seed produced in the hatchery were used for
farming in Tuticorin Bay. The highest survival rate of 99.6% was
obtained in box culture method; it was 93% in stake method, 80%
in ren method and lowest rate of 68% in bottom culture method.

In Pulicat Lake, 30,000 oyster spat were collected using
oyster shells as spat collectors during May-June, and they were
reared by bottom culture method to an average size of 79 mm in
about 9@ months. The growth of oysters was slow during October-
Decemnber when water temperature and salinity were low.

In pearl culture, 500 pearl oysters were operated and
implanted with 4 mm and 5 mm nuclei. After about five months
period, pearls from 78 oysters were harvested, obtaining 9% of
A grade pearls, 11% B agrade and 40% each of C and D grade
pearls.

Sea-ranching of Prawns

Under the sea-ranching programme for marine prawns,
2,964 hatchery-produced and farm-grown green tiger prawns
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{Penaeus semisulcatus) were tagged and released in the Palk Bay
near Mandapam for the first time to collect information on survival,
migration and effect of sea-ranching of this species on the
commercial prawn fishery, Thirtyseven tagged prawns were
recovered by the commercial trawlers operating in the fishing
grounds in the Palk Bay within a period of 53 days from release.
It is observed that tagged prawns migrated towards the south and
north directions from the site of release. One of the tagged prawns
was recovered about 30 km from the place of release, This study
clearly shows that the prawns produced in the hatchery and grown
in the farm when released in the sea are able to survive, migrate
to the fishing grounds and then get recruited into the commercial
fishery. :

Finfish Culiure

Under the project on induced breeding of the seabass Lates
calcarifer at Mandapam, three specimens in the size range of 72
to 80 cm {5 to 6 kg) were collected from the marine fish farm and
maintained for the experiments. Live biopsy trials have shown that
the specimen of 80 cm (4 years old) was a post-spawning male
in the process of sex-changing to female and containing ova of
about 0.1 mm diameter,

PHYSIOLOGY, NUTRITION AND PATHOLOGY
Physiology

The most favourable temperature to preserve motility of
sperms of fish Liza parsia was found to be -10°C. At this
temperature 50 to 60% sperm motility could be maintained upto
36 hours using a combination of 10% DMSO and buffer b, The
sperm count showed an average 9 billion sperms/fish.

In Parapenaeopsis stylifera, maximum staining response of
NSC's of eyestalk was obtained in immature animals, whereas it
was reverse in brain and thoracic ganglion NSC's.The neuroregu-
lator Dopamine was found in varied concentrations depending on
maturity,

Nutrition

In Nellore District of Andhra Pradesh, prawn farmers culture
Penageus monodon and P. Indicus In completely drainable and
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pump fed ponds, with a stocking density of 50,000-1,00,000 (P.
monodon) and 75,000-3,00,000 (P. indicus). Farmers mostly
depend upon feeds prepared by them which have poor water
stabllity. The crude protein in these feeds varied from 30 to 42%
and fat 3.3 to 7.5%. Technical advice on feed formulation,
- improvement in feed stability, feeding schedule and water
management was rendered to. the farmers. The conversion
efficiency of a formulated feed is being evaluated in selected
farmers’ ponds. The dissolved oxygen In prawn culture ponds
reached critical levels between 2400 hrs - 0400 hrs.

Pathology

Histological examination of soft prawn disease affected
prawns showed Iytic necrosis and accumulation of cedmatous fluid
in muscle cells, Brown spot and black gill disease in P. monodon
was controlled by feeding them with tetracycline incorporated (11
a/50 kg) feeds. Prawns infected with Vibrio alginolyticus was also
cured simitarly.

Genetics

Zyrnogram patterns of two enzymes (LDH, IDH) in mackerel
R. kanagurta were found to be similar in all populations tested.
However the pattem showed intraspecies polymorphism in the
case of EST, G6-PD & ADH. Gene frequency values for first
esterase locus differed between Cochin and Calicut populations.

FISHERY ECONOMICS AND EXTENSION

Under the project, study on the feasibility of transfer of fish/
prawn culture technologies in selected coastal villages, fishermen
colony in Narakkal Panchayat in Emakulam District was adopted
and prawn seeds and sluices were supplied to 11 farm families,
The selected families eamed an income of Rs. 13,400/- in the
first year of operation within a period of 3 months,

Studies on economics of purse-seine operation at Cochin
Fisheries Harbour indicated that the gross revenue per day of
operation during the vear under review amounted to Rs. 8,500.
The total operating cost per day worked out at Rs. 4,387, of which
the major share of Rs. 2,195 was contributed by wages followed
by fuel cost of Rs. 1,320. The total cost including fixed cost
worked out at Rs. 6,891 leaving a net profit of Rs. 1,609 per day
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of operation. With 120 fishing days during the year, the annual
net profit of purse-seine unit came about Rs. 1,93,080.

Under the project, Investigations on the resource exploited
by small mechanised trawlers, the economic performance of small
trawlers at Cochin Fisheries Harbour showed a better frend as
compared to earlier years. On an average a trawl unit eamed a
gross income of Rs. 3,000 per day of operation. The operating
cost worked out at Rs. 1,900 comprising mainly Rs. 990 as fuel
cost and Rs. 630 as wages. After deducting all costs from the
annual revenue the annual net profit per unit worked out at Rs.
92,700/-.

EDUCATION AND RESEARCH PROGRAMME
IN MARICULTURE

The Post-graduate Education and Research Programme in
Mariculture of the Institute continued to impart courses in
mariculture leading to M. Sc. and Ph. D. Degrees. All the ten
candidates in the 9th batch passed the M. Sc. Mariculture
Examination with first class and those of 10th and 11th batches
are currently undergoing the course.

Under the Ph. D, programme five candidates were awarded
the Degrees by the Cochin University of Science & Technology
for the respective thesis (i) Studies on the digestive enzymes of the
Indian white prawn Penaeus indicus, (ii) Studies on the digestive
enzymes of the cultivable grey mullet, Liza parsia, (iti) Role of trace
elements on the growth and physiology of selected microalgae, (iv)
Studies on the reproduction of Indian whiting, Stlfago sthama and
{v) Studies on the ecology and production of algae in prawn culture
systems. During the year six theses were also submitted to the
University for adjudication. Twentythree Senior Research Fellows
are currently working under the programme.

Eight Fellows under the PGPM got selection in the
Agricultural Research Service Examination held in 1990.

Training in Pearl Oyster Farming and Pearl Culture

A one-month long intemational training programme in
pearl oyster farming and peatl culture, sponsored by FAQ/UNDP
under the auspices of the Regional Seafarming Development and
Demonstration Project, for which CMFR! is the nodal Institute In
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the country, was successfully conducted in February 1991 at the
Tuticorin Research Centre of CMFRL. Twentysix participants
drawn from Bangladesh, Malaysia, Republic of Korea, Myanmar,
Philippines, People's Republic of China, Indonesia, Vietnam,
Thailand and India were given training in the theoretical and
practical aspects of pearl oyster resources, distribution, biology,
ecology, culture techniques of farming and harvesting.

VESSEL BASED RESEARCH PROGRAMMES
FORV Sagar Sampada

CMFRI is the nodal organisation for planning and execu-
tion of the research programmes of FORV Sagar Sampada of the
Depariment of Ocean Development. During the year 1990-91,
the vessel made 17 research cruises off the southeast and
southwest coasts of India and in the Andaman Sea and
Lakshadweep waters spending 214 sea days. The survey included
studies on pelagic, demersal and mesopelagic resources and on
physical, chemical and biological oceanography. A special study
confirmed the offshore migration of Parapenaeopsis stylifera
{Karikkadi) during the southwest monsoon along the Kerala coast.
Another special cruise during March 1991 indicated that there was
no oil spread of pollution along the Indian coast on account of
extensive oil spill in the Guif waters.

Scientists, Technical Assistants and Research Scholars of
the Central Marine Fisheries Research Institute, Central Institute
of Fisheries Technology, Central Institute of Fisheries Education,
National Institute of Qceanography and Naval Physical and
Oceanographic Laboratory and College of Fisheries of Tuticorin
and Mangalore participated in different cruises of the research
vessel.

R. V. Cadalmin

The vessels of this type stationed at 7 centres monitored the
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environmental parameters in relation to the inshore fisheres.
PUBLICATIONS

The following publications were issued during the vear.

1. Indian Journa!l of Fisheries
Vol. 36 Nos. 2,3 & 4, Vol. 37 Nos. 1, 2,3 &4

2. Bulletin of Central Marine Fisheries Research Institute
No. 44 Pt. Hl

3. CMFRI Special Publication No. 48
4. CMFRI Newsletters Nos. 45, 46, 47 & 48

5. Marine Fisheries Information Service, T & E Series
Nos. 99, 100, 101, 102, 103, 104, 105 & 106

6. Proceedings of the First Workshop on Scientific Results of
FORV Sagar Sampada, 5-7 June 1989, Cochin.

7. Research Highlights 198990
8. CMFRI Annua! Report 1989-'90
9. Brochures on the 'Activities and Achievemnents' of the Re-

search Centres of Veraval, Mangalore, Karwar and
Kakinada.
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