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PREFACE

anagement of marine living resources requires time series data on the

resource size, dynamics, exploitation rates and replenishment capacities.
Themajor mandate of CMFRI isto monitor and assessthe expl oited marinefishery
resources and render policy support to the Union and State Governments. The
voluminous data collected are processed and analyzed to formulate appropriate
management decisions on various exploited resources. During the year under
review the scientists of the Institute have looked at management of these dynamic and valuable resources
through new approaches like predictive and ecosystem modelling. In an effort to strike a balance between
maximization of yield and profit and conservation of stocks, the scientists of the Institute have applied
non-equilibrium production models to arrive at optimum period of seasonal closure of the fisheries along
the west coast. Besides, the optimum fleet sizes for different craft-gear combinations in several maritime
states have been resolved. Over the years, the Institute has come to realize that measures for conservation
of resources cannot be put to practice without the active participation of fishers. During the year, the
lobster conservation programmewasinitiated in the states of Maharashtra, Gujarat and Tamil Nadu through
public rallies and mass education programmes and the public feedback has been very encouraging. In
another initiative under NATP, an animation film on responsible marine fisheries was produced and
disseminated through television channels.

The Institute continued its monitoring programme on the health of the seas. An ambitious programme to
monitor the level of xenobioticsin marine mammalsinhabiting the Indian EEZ wasinitiated thisyear. The
changes that global warming has brought about on oceanographic conditions in our seas and on coasta
fisheries formed another aspect of new research. Through EIA studies on the coastal ecosystem, the
Institute provided consultancies worth Rs. 46.4 lakhs during the current year.

On the mariculture front, the Institute continued to make rapid progress during the year. The period saw
the development of marine mussel culture as an accredited small-scale sector in the state of Keralawith an
al time production high of 1250 t. The Government of Kerala has constituted a task force with scientists
of the Institute to oversee the devel opment of mussel farming in the state. The year aso saw the spread of
this technology to other maritime states like Maharashtra through the NATP scheme. The researchersin
the Institute made rapid strides in the up gradation of sea farming technologies for edible oysters, clams,
marine ornamental fishes, sea cucumbers, sea crabs, lobsters, seaweeds etc. Provisional patents have been
obtained for the Institute's on-shore pearl farming and grouper breeding technologies. Novel pellet feeds
have been developed for mud crabs and ornamental fishes. The year witnessed the development of a new
technology for the production of Mabe pearlsin the Indian pearl oyster. This cost-effective technology for
value addition of marine pearlsisin the process of further refinement and field-testing. A new project on
production of the queen of pearls - the black pearls, from Andaman and Nicobar Islands was launched
during the year.

The Institute brought out a state-of-the-art book on Management of Scombroid Fisheries, besidesin-house
publications like the Marine Fisheries Information Service, Newsletters and Special Publications on key
topics. The Institute also published two volumes of the premier journal on fisheries, the Indian Journal of



Fisheries. The Institute organized two important conferences on focal themes during the year. The First
Indian Pearl Congress and Exposition was an epoch making event attracting the entire gamut of pearl
researchers in the country, besides policy makers and pearl traders. The public exposition, wherein the
finest of pearls in the country where on display and sale, was an overwhelming success. The National
Conference on Aquaculture Nutrition focused attention on agquaculture feed development and quality
standards and was attended by nutrition scientists from all over the country.

Under human resource development, the Institute organized several training programmes in key areas of
marine fisheries and mariculture through the KVK and TTC, apart from offering the M.F.Sc and Ph.D
programme in mariculture. A winter school on recent advances in diagnosis and management of diseases
in mariculture was also organized by the CMFRI. To improve work efficiency and quality, staff of the
Institute underwent professional training in HRD.

The summary and highlights of the research work carried out by the Institute are presented in this report.
The staff of the Institute have contributed immensely to the accomplishments made by the Institute, and |
place on record my gratitude to each one of them. | am grateful to Dr. Mangala Rai, Director General,
ICAR for the support he has extended to achieve our targets. The Institute has received the required
encouragement of the fisheries division of ICAR and | place on record our thanks to Dr. S. Ayyappan,
Deputy Director General (Fy.), Dr. A.D. Diwan, Assistant Director General (M.Fy.) and Shri. Anil Agarwal,
Principal Scientist (M.Fy.).

Qe Gl

Cochin MOHAN JOSEPH MODAYIL
28 July 2003 Director



ExXECUTIVE SUMMARY

he mandate of the Institute was addressed through the implementation of 50 in-house projects, 31 externally

funded projects and 17 NATP schemes. Besides, scientists of the Institute undertook 5 consultancies for the
benefit of various industries. The salient research findings and achievements of the Institute during the year are
presented here.

The marine fish landing in India during 2002 was estimated at 2.64 million tonnes, which is 3.14 lakh tonnes
(13.5%) more than that of the previous year. Theincrease was primarily due to increased catches of sharks, il
sardines, Bombay duck, ribbonfishes, carangids, seer fishes, tunas, penaeid prawns and cephalopods. Perches
and non-penaeid prawns showed adecreasein landings. The mechanized sector accounted for 67.9%, motorized
sector 25% and artisanal sector 7.1% of the production. The northwest coast accounted for 9.08 lakht, followed
by southwest coast 8.6 lakh t, southeast 6.11 lakh t and northeast 2.27 lakh t.

Using discrete and continuous versions of the Schaefer model, simulations on different closure scenarios for the
demersal trawl fishery of Keralaweredone. Resultsindicated that compl ete closure of trawl fishery during Juneand
July would result inincreased profitsto trawlers. Anintervention analysison theintroduction of motorized craftsin
Keralarevealed that theincreasein total landingsto the tune of 56,000 t was obtained dueto the intervention.

Massive and continuous recruitment of oil sardine was observed during the current year and the fishery was
mainly sustained by juveniles and sub-adults. Some of these juveniles showed stunted growth due to the high
density of the stock and competition for food. Oil sardineswere exploited at MSY level. High stock density of
anchovies was observed off Mangalore and low stock density was observed off Kerala coast, however, the stock
was exploited at MSY level. The exploitation rate of Stolephorous indicus was estimated as 0.33 and that of
Coilia dussumieri as 0.35 indicating that the fishery can sustain increased fishing pressure.

The exploitation rate of the king seer Scomberomerous commer son ranged between 0.51 and 0.78 showing that the
speciesis exposed to higher fishing pressure along the southwest coast, whileit is exploited at optimum level along
the northeast coast. Catch of the skipjack and yellow fin tunas by drift gill-netters have shown an increasing trend
since 1998 from the fishing grounds off Kerala and Lakshadweep. The exploitation rates of mackerel stocks was
estimated to below at Vizhinjam, Cdlicut and Mangal ore-Malpe (0.27-0.38) and optimum at other centreslike Cochin,
Tuticorin, Chennai and Kakinada (0.63-0.66). The spawning season of ribbonfish was observed to extend from
November to June with two recruitment peaks, onein January and another in July-August. Bombay duck landings
were estimated as 1.22 lakh tonnes and it showed an increase of 42% as compared to the previous year. Out of the
eleven speciesof carangidsstudied, only five are over-exploited, that too in restricted areas. Thetaxonomic position
of fishes of the family clupeidae, chirocentridae, carangidae and scombridae were reassessed. Under the INARIS
programme under NATP 16 digit species codes were generated for 46 fish groups following the standard coding
pattern. Marinefishing practices, mariculture and post-harvest technol ogies availablein Indiawere documented.

The elasmobranch fishery registered anincreaseinyield by 3.1% as compared to 2001 with Tamil Nadu contributing
themajor share. Sex ratio studiesin rays (Himantura bleekeri, H. alkaki and Gymnura poecilura) indicated that
males dominated the populations. Groupers, snappers and pig face breams constituted the perch fishery.
Epinephelus diacanthus was mainly caught in trawls and E. tauvina mainly by hooks and lines. The spawning
season of Nemi pterus mesoprion and N. japoni cus was during October-November off the west coast and November
off the east coast. Twenty-four species of croakers contributed to all India sciaenid fisheries. Spawning period
of J. glaucus off Veraval was January-April and October-December. Maximum landings of lizardfishes were
observed at Veraval. While Saurida tumbil and S. undosquamis were the only species caught from the west
coast, S. micropectoralis and S. longimanus were also caught in addition to the former along the east coast.
Among flatfishes, Cynoglossus macrostomus dominated the fishery along the southwest coast and along the east
coast C. macrolepidotus was the major species. Thetaxonomy of fishes of the family sciaenidae, cynoglossidae
and sol eidae were reassessed using morphometric and meristic characters.

In the multi-institutional programme on DSL, the percentage of nektonic components were less during the year
when compared to the zooplankton in almost all stations. Study of the impact of bottom trawling on the benthic
faunarevea ed that the average biodiversity indices (Shannon-Weiner and Simpson diversity) generally showed
adecrease after trawling.



The major contributor to the penaeid prawn fishery along the northwest coast and south Karnataka coast was
Solenocera crassicornis and S. choprai, respectively. Increase in deep sea shrimp catch from Quilon Bank
indicated the possihility of revival of thefishery. The stock-recruitment relationship of Metapenaeus affinisfrom
Mumbai was fitted according to the Ricker curve, and it indicated that the highest recruitment in M. affinis is
possiblewith 193 t of spawning stock biomass (SSB). In the non-penagid prawn fishery at Mumbai and Navabunder,
the exploitation rate of Nematopal aemon tenuipes was estimated as 0.72 and 0.69, respectively. At Mumbai, the
exploitation rate of lobster (Panulirus polyphagus) reached an alarming level of 0.87 for males and 0.80 for
females. Implementation of regulatory measures for fishing and export of |obsters were addressed through an
MPEDA funded project. The edible crab Charybdis lucifera emerged as an important constituent of the crab
fishery. Taxonomic identity of 50 species of shrimps, 39 species of crabs, 9 species of |obsters and 4 species of
stomatopods were confirmed.

The exploitation rate of the Indian squid (Loligo duvauceli) stock at Cochin showed a drastic decline from 0.72
in 2000 to 0.48 during 2002, while the exploitation rate of Octopus membraneaceous showed considerable
increase. Both L. duvauceli and Sepia pharaonis stocks did not show signsof over-fishing. Theall Indiafishery
for bivalves and gastropods was estimated as 60,307 t with bivalves forming 97% of the catches. The clam
Villorita cyprinoids and the green mussel Perna viridis contributed to the bulk of the landings.

Monitoring of environmental characteristics of coastal water was continued all through the year. The zooplankton
biomass had arange 1.1-33.0 ml / 100 m a ong thewest coast 0.2-40.0 ml / 100 m dong the east coast. Heavy metal
content analysis of the seawater and sel ected marine organi sms reveal ed that the mean metal concentration observed
from our coastal waters was within the safe level given for marine organisms, except for Zinc from the east coast.
Theannual massnesting (Arribada) of theoliveridley turtle (Lepidochelys olivacea) aong Orissacoast wasafailure
during 2002 when compared to 2001 when more than 7 lakhs turtles were observed. Under the sea cucumber
conservation strategy more than 10,000 hatchery produced Hol othuria scabra were searanched in the seagrass beds
of Vanldand, Tuticorin. Two familiesof zooplankton namely the calanoid copepod family pseudodiaptomidae under
the super family centropagodea and the decapod family sergestidae werereviewed asto their taxonomic status.

Surveillance of toxic algal blooms aong the west coast of Indiawas continued. A bloom of Hornellia marina
was observed in the coastal waters of Calicut in September, which resulted in heavy fish mortality due to the
presence of super oxide radicals. Influx of total suspended solids (TSS) and total dissolved solids (TDS) to the
seawerefound to beimpaired in rivershaving damsin Veraval, Mangal ore, Cochin and Visakhapatnam. Twenty-
three species of true mangroves, 31 species of mangrove associates and 10 species of mesophytic bio-invasive
plants were recorded from the mangrove ecosystems of Kerala, West Bengal and Andaman and Nicobar Islands.

In marinefinfish culture broodstock of grouperswere maintained inindoor tanks and induced maturation trialswere
made through hormonal manipulations. In groupers methyl testosteroneinduced sex reversal was completedin 40
days, but functional maturity could not be obtained. Successin broodstock devel opment, breeding and larval raring
was achieved in the marine ornamental fish, the one-spot damselfish, Chrysoptera unimaculata. Third generation
babies of the seahorse Hippocampus kuda were produced at Mandapam. A marine aguarium opento the public was
established at Calicut RC of CMFRI to conduct research on breeding ornamental finfishes and shellfishes.

Successful domestication of the tiger shrimp Penaeus monodon was achieved using both pond reared and tank
reared F, generation. A state-of-the-art marine hatchery facility was established at Regional Centre, Visakhapatnam
for conducting hatchery experiments with pearl oysters, cephalopods, shrimps and crabs. A technology for
maturation and breeding of thelobster Panulirushomarusin captivity was developed and standardized. Scientists
of the Institute al so achieved capability in hatchery production of themud crab Scylla serrataand S. tranquebarica.

With increased thrust in TOT, the area under farming of green mussels and edible oysters in the coastal areas
continued to increase. The production by farming was estimated as 1600 t with 1250t of green mussel and 350 t
of edible oyster. Shri Gul Mohamed, one of the pioneersin mussel farming using the CMFRI technology was
awarded the ‘Karshaka Shiromani’ award by the Ministry of Agriculture, GOI. Pearl oyster spats with black
band had maximum growth rate followed by green and red-banded oysters and these are being used for selection
experiments. At Tuticorin shellfish hatchery, 98,500 seeds of pearl oyster Pinctada fucata and 1,74,400 spat of
the clam Paphia malabarica were produced. The explant culture of the pearl oyster mantle resulted in good
growth of cellsin-vitro and formation of thick cell sheet, which had the precursorsfor crystal formation.



The total mussel seed biomass from A&N Island, Kerala, Karnataka, Maharashtra, Goa, Gujarat, Tamil Nadu,
Pondicherry and Andhra Pradesh was estimated at 16,130 t covering an area of 702 ha. Successful spawning and
larval rearing of the whelk Babylonia spirata was achieved at Cochin. Theimpact assessment of suspended bivalve
culture showed that thetotal organic carbon (TOC) inthe sediment decreased dueto farming. Under NATR, large (6-
8 mm diameter) marine pearl production was achieved from the Port Kollam farm. Besides, the technology for
production of marine Mabe pearl was devel oped. Initial resultson colour manipul ation of marine pearlsusing trace
metals through the feed were encouraging. Under the revolving fund project on pearl culture 40,800 implanted
oysterswere supplied to M.S. Swaminathan Research Foundation for acommunity level pearl farming programme.

Under experimental culture using long line coir ropes, the seaweed Kappaphycus alvarezi grew 5-fold in 48
days. Laboratory culture of the microalgae Chlorella and Nannochloropsisin different concentrations of sodium
bi carbonate showed improvement in growth and protein content. The technology for the agarophyte Gracilaria
edulis culture by the vegetative propagation method was transferred to fishers of Vadakadu in Palk Bay and
Naalupanai in the Gulf of Mannar. A total of 870 kg of agar was produced in the agar plant at Mandapam and an
income of Rs. 1.67 lakhs was generated through the sale of agar sheets.

By repeated trials, a duplex PCR assay of white-spot syndrome virus (WSSV) of shrimps was developed. Thisis
faster and more reliable compared to the nested PCR kits, which are currently in use, and its commercialization is
underway. A formulated pellet feed for mud crab fattening and ornamental fish rearing was developed. Multivariate
analysisof trussmorphometry of threadfin bream stocksindicated N. japonicus stocks of Cochin and Visakhapatnam
are separate based on body shape and N. mesoprion stocks are phenotypically homogenous. Under the National
Referral Laboratory for Marine Fish and Shellfish Microbial Diseases programme, 37 isolates of Vibrio sp., 26isolates
of Aeromonas sp. and 8 isolates of Pseudomonas sp. have been segregated from diseased organisms.

Theinfluence of combined immunostimulation on the non-specific defensein P. monodon was evaluated. A single
doseof Ulva sp. (1 g/kg) gave 80% survival against aninfection caused by the potentiated Vibrio pathogen. Chemical
stressorslike copper wasfound to lower the hemocyte count, haemolymph protein and phenol oxidase activity in P.
monodon. The human probiotic yeast Saccharomyces boulardii hasbeen proved to be effectivein curbing V. harveyi
induced mortality in marine shrimp larvae. The complete protocol for feeding of probiotic organisms to shrimp
larvae up to PL-20 and bio-encapsul ation of probiontsin Artemia metanauplii has been devel oped.

The annual average price for different species of marine fish and shellfish was worked out at landing centre,
wholesale and retail level for all maritime states. In the mechanized sector, the operating ratio ranged from 0.49
for single-day trawling to 0.68 for multi-day trawling and for gill nettersthe operating ratio varied from 0.60 for
single-day trip to 0.55 for multi-day trip. The economic loss due to over-fishing estimated in terms of the net
present value (NPV) of MSY for 30 yearswas Rs. 160.6 croresfor catfishes, Rs. 458.5 crores for elasmobranchs
and Rs. 3.9 crores for goatfishes. Under the IVLP programme, 15 techno-interventions were approved for the
second phase at Elankunnapuzha village in Viypeen Island near Cochin. All sales, services and products of the
Institute are now channeled through the single window delivery system after the commissioning of the ATIC by
the Director General, ICAR, Dr. MangalaRai. The FAQ code of conduct for responsible fisherieswastrand ated
to Malayalam and published as a book with the permission of FAO, Rome.

The staff of the Institute published 28 papers in peer-reviewed journals, 34 technical articles and presented 67
papersin seminars and symposiaduring theyear. Scientistsof the I nstitute have obtained two provisiona patents
for the on-shore pearl farming and grouper breeding technologies. Scientistsof the Institute al so gave consultancies
worth Rs. 46.4 lakhs on EIA to variousindustries. During the year, 5 new in-house projects on GI S mapping of
mariculturesites, organic farming of shrimp, simulation gamesfor fisheries management and transfer of technology
of bivalve mariculture and crab fattening were approved for implementation. Besides, the Department of Ocean
Devel opment sanctioned 3 new projectson black pearl productionin A& N Idands, xenobioticsin marine mammals
and predictive modeling during the current year. The AP Cess Fund of ICAR also sanctioned two projects on
impact of global warming and risk assessment of mariculture products. Scientists of theinstitute were recipients
of several awards for their achievements, including the prestigious Rafi Ahmad Kidwai award.

Under the education and out-reach programmes, 17 students were awarded the Ph.D degree and 10 the M.F.Sc
degree in mariculture. Two M.F.Sc students received gold medals. The KVK of the Institute conducted 126
training programmes and the TTC conducted 12 courses. Staff of theinstitute were also given training in HRD,
specifically on leadership skills and research management.



INTRODUCTION

The Mandate

To monitor the exploited and assess the
under-exploited marine fisheries
resources of the Exclusive Economic
Zone.

To under stand the fluctuationsin
abundance of marine fisheries resources
in relation to change in the environment.

To develop suitable mariculture
technologies for finfish, shellfish and
other culturable organismsin open seas

to supplement capture fishery production.

To act as a repository of information on
marine fishery resources with a
systematic database.

To conduct transfer of technology, post
graduate and specialized training,
education and extension education
programmes.

To provide consultancy services.
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Indiaisendowed with along coastline of 8,129 km, 0.5 million sq km of
continental shelf, 2.02 million sq km of EEZ and an estimated annual
Marine Fishery Resource Potential of 3.9 milliont. Thevast areasaong
the coastline offer ideal sitesfor seafarming and coastal mariculture. The
Indian marinefisheries sector playsasignificant rolein supplying protein-
rich food to theincreasing population, employment generation and foreign
exchange earning. The present marine fisheries scenario in India is
characterised by declining yields from the inshore waters, increasing
conflicts between different resource users, increasing demand for sea-
food for domestic consumption and export and prospectsfor large scale
seafarming and coastal mariculture. This warrants greater and more
effective R&D efforts to enable implement suitable action plans for
sustai ned marine fisheries and mariculture devel opment.

The Central Marine Fisheries Research I nstitute (established in 1947) is
the nodal agency in India, responsible for research support in marine
fisheries development. Over the period of 56 years since its inception,
the CMFRI grew significantly in its size and stature by building up a
fairly adequate research infrastructure and recruiting suitably qualified
R&D staff. The Institute’s multidisciplinary approach to research in
marine capture and culture fisheries haswon the recognition asapremier
I nstitute comparabl e to any well-established marinefisherieslaboratory
intheworld.

To accomplish its mandate, the Institute monitors the landings on a
continual basis from all along the country’s coast, conducts researches
on characteristics of exploited marinefish stocks; carries out exploratory
surveys and assesses the under - and unexploited resources, develops
seafarming techniques, undertakes research in fishery environmental
characteristics and sea-dynamics and conducts postgraduate education
programmes leading to M.F.Sc. and Ph.D. degrees. Studies are also
conducted on economics of fishery enterprises and socio-economic
conditions of fisherfolk.

Theorganisational set-up

To effectively carry out these tasks, the I nstitute has established Regional
Centres at Mandapam Camp, Veraval and Visakhapatnam, Research
Centresat Minicoy, Mumbai, Karwar, Mangalore, Kozhikode, Vizhinjam,
Tuticorin, Chennai and Kakinadaand 28 Field Centresall along the coast.
The entire activity is coordinated by the Headquarters at Kochi. The
Ingtitute has, over the years, built up laboratory and field facilities for
carrying out research programmes and has been upgrading the same to
meet the changing needs and additional requirements. The sanctioned
staff strength of the Institute is: Scientific 190, Technical 376,
Administrative 159, Auxiliary 6 and Supporting 304.

The multidisciplinary researches in capture and culture fisheries are
conducted under eight Divisions: Fisheries Resources Assessment,
Pelagic Fisheries, Demersal Fisheries, Crustacean Fisheries, Molluscan
Fisheries, Fishery Environment Management, Physiology, Nutrition and
Pathology and Socio-economic Evaluation and Technology Transfer.
Interdivisional and interinstitutional programmes are carried out for
greater utilisation of expertise and facilities. Besides, the Institute also
takes up short-term research projects on important and priority areas
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Budget 2002 - 2003

(Rs. in lakhs)

CMFRI Annual Report 2002 - 03

S. SubHead Budget Allocation Expenditure
No. for the F/Y for the F/Y
2002-2003 2002-2003
NON PLAN
1 Estt. charges 1275.00 1275.00
2 O.T.A. 1.20 1.20
3 TA 14.00 14.00
4 Other Charges 150.00 150.00
5 Works 3.00 3.00
6 Other items 3.00 3.00
Non-Plan Total 1482.00 1482.00
PLAN
1 Estt. charges - -
2 TA 37.00 37.00
3 () Other chargesincluding Equip 122.00 122.00
(b) Information Technology 3.00 2.89
4 Works
1. Works as per EFC
(8) Special Repairs - -
(b) Mgjor works 130.00 130.00
2. Onetime Catch-up-grant - -
5 (a) Other items 15.00 15.57
(b) HRD 3.00 243
Plan Total 310.00 309.98
Externally Funded Research Projects
S.No. Fund Source Receipts Expenditure
during the year during the year
1 AP Cess Fund 11.67 22.77
2 DOD 2.88 2.67
3 DBT - 2.74
4 KFD 5.00 3.05
5 DST - 5.31
6 MoEF - 2.76
7 MPEDA 8.13 3.28
8 IFS - 0.48
9 IGIDR - 271
10 NATP 241.88 206.50
Total 269.56 252.27
A&MW
g 4
A
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through ad hoc research projectsfunded by outside agenciesin the country
and abroad, and offers consultancy services to the clients from
Government organisations aswell as private industry.

Under the Postgraduate Programmein Mariculture, the I nstitute organises
M.F.Sc. and Ph.D programmes of the Central Institute of Fisheries
Education, Mumbai, aDeemed University under the| CAR. Theteaching
programmeis carried out by the scientists of the Institute.

TheKrishi Vigyan Kendra impartstrainingin mariculture, agriculture,
animal husbandry and other related subjectsto fish farmers, agricultural
farmersand farmwomen and the Trainers' Training Centretotheofficials
of stateand central governments, banks, soci eties and autonomous bodies
interested in fisheries devel opment.

The Library and Documentation Section provides reference facilitiesto
research staff and students of the Institute aswell asto visiting scientists
both within and outside the country.

Theresultsof research carried out in the Institute are published in various
journals. Besides, the Institute brings out Bulletins, Special Publications
and the Marine Fisheries Information Service and publishes the Indian
Journal of Fisheries.

Posts
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190
376
159
304
6

12

In-position
126
349
154
275



13

FISHERY
RESOURCES
ASSESSMENT
DIVISION

PROJECT CODE FRA/ASSESS/01

CMEFRI Annual Report 2002 - 03

The division has 7 scientists who are engaged in 4 research projects of
the Institute viz.,

1. Assessment of exploited marine fishery resources

2. Stock assessment techniques in marine fish and shellfish
resources and management

Predictive modelling in marine fisheries

4. Determination of optimum sample size to evaluate the catch
and effort for use in marine fisheries

Besides carrying out these research projects, the scientists of the Division
have also been involved in Teaching and Training programmes of the
Institute. All the scientistswere associated with the teaching programme
of MFSc and PhD courses under the Post Graduation Programme in
Mariculture.

The Division periodically organizes computer training programmes for
thetechnical and administrative staff membersof the Institute and during
this year a course was arranged during September 2002 for the staff of
Regional Centre of CMFRI, Mandapam Camp and Tuticorin RC of
CMFRI.

PROJECT TITLE Assessment of exploited marine fishery Resources
SCIENTISTS K. Balan, M. Srinath, K. Vijayalekshmi, T.V. Sathianandan, Wilson T. Mathew,
Somy Kuriakose and K.G. Mini

CENTRES Cochin

Molluscs
Crustaceans 4%

17% Pelagic
o

53%

Demersal
26%

Components of marine fish landings in India during 2002

Salient findings

The marine fish landings, in India during 2002 have been provisionally
estimated at 2.64 million tonnes. Compared to the estimate of the
previous year, the production recorded an increase of 3.14 lakh tonnes
(13.5%).

¢ Anincreasing trend was noticed in the landings of sharks, oil sardine,
Bombay-duck, ribbon fishes, carangids, seer fishes, tunas, penaeid
prawns and cephalopods. Landings of perches and non-penaeid
prawns decreased.

¢ The pelagic finfishes formed about 53 % of the total landings,
demersals 26 %, crustaceans 17 % and molluscs 4 %.

* Thecontribution of mechanized sector was 67.9 %, motorized sector
25.0 % and artisanal sector 7.1 % to the total production.

¢ The shark fishery recorded a slight improvement of 2,800 tonnes
with an estimate of 37,000 tonnes during 2002.
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PROJECT CODE
PROJECT TITLE
SCIENTISTS
CENTRES

FRA/ASSESS/02
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Oil sardinelandingsincreased by 76,000 tonneswith arecord estimate
of 3.43 lakh tonnes during 2002.

Bombay duck fishery improved by 36,000 tonneswith an estimate of
1.22 |akh tonnes.

Thelandings of perches recorded amarginal reduction of about 220
tonnes, the estimate during 2002 being 2.03 lakh tonnes.

The ribbon fish landings were 1.96 lakh tonnes with an increase of
20,000 tonnes.

Carangids fishery was 1.26 lakh tonnes with an increase of 7.5% .

Seer fish landings increased by 9,000 tonnes with an estimate of
51,000 tonnes in 2002.

The landings of tunnies were 50,000 tonnes which indicated an
improvement of 2,200 tonnes over the previous year.

The landings of penaied prawn increased substantially by 31,000
tonnes, with an estimate of 2.08 lakh tonnes.

Non-penaied prawnslandings reduced by 7,500 tonnes, the estimate
during 2002 being 1.38 lakh tonnes.

Thelandings of cephalopods were 1.04 lakh tonnes which recorded
an improvement of 30,000 tonnes.

Estimated regionwise landings (in lakh tonnes)

Region 2002 2001 Change (%)
North East 2.27 1.69 34.0
South East 6.11 5.15 18.6
South West 8.60 7.44 15.6
North West 9.08 8.63 5.2

Stock assessment techniquesin marine fish and shellfish resour ces and management
M. Srinath, T.V. Sathianandan, Wilson T. Mathew and Somy Kuriakose

Cochin

Salient findings

Investigations on applicability of timevarying discrete and continuous
versions of Schaefer model under non-equilibrium were carried out.
The parameterswere estimated by observation error methods and the
estimaton routines were developed in BASIC.

Analysis of annual demersal catch and the effort in terms of fishing
hours for assessing overall impact of fishing in Kerala was carried
out. The datawere fitted to the discrete time varying Schaefer model
and the estimated MSY was about 2.4 |akh tonnes, obtainable at the
effort level corresponding to that during 1996-1997 period.

The trend in the estimated annual biomass from 1982 to 2001
indicated that the biomass was higher during the initial years of the
ban phase and subsequently reduced with increasein fishing pressure.
Using the estimated population parameters, the effect of changesin
effort on the biomass was projected under different effort regimes.
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SCIENTISTS T.V. Sathianandan, K. Balan, and Mini, K.G
CENTRES Cochin
Salient findings
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The analysis revealed that if the effort were to be maintained at the
current level for the next fiveyears, thetotal yield would decline (and
hencethecatchrate). A 10% reductionin effort from the current level
wouldyield marginal increaseinthelandings. Moresignificant increase
intheyield could be obtained if thereis 20% reduction in effort.

The lower catch rates during 1997-2001 reflect the lower levels of
biomass. Theanalysisrevealed that reduction in effort was expected
to result in higher catches. A 20% reduction which corresponds to
level of effort from the 45 days current ban period is expected to
produce corresponding increasein the yield.

The possible effects of seasonal closure on the expected yields from the
demersal resource assemblagewereinvestigated by theanalysisof monthly
demersal catch and the effort in terms of fishing hoursfrom 1999-2001.

Two approaches, one based on time varying continuous version and the
other based ontime varying discrete versions of the Schaefer model inthe
non-equilibrium situation were attempted. Simulationswere carried out to
estimate the effect of different fishing strategies. Thefollowing scenarios
wereprojected: closurein May, closurein June, closurein July, closurein
September, closurein Juneand July, partial closurein Juneand full close
in July. The relative change (%) in yield during the months between the
closureswas estimated and the analysisrevea ed that therewaslarger gain
inyieldinthe monthsimmediately after the closure. Both the approaches
seem to be in agreement with the fact that with respect to improving the
yield from the demersal resource assemblage, complete closure of traw!
fishery during Juneand July isexpected to be beneficial.

PROJECT CODE FRA/MOD/01
PROJECT TITLE Predictive modelling in marinefisheries

Time series data on quarter-wise landings of oil sardine, mackerel,
anchovies, penaeid prawnsand total landingsin Keraladuring 1960-
2000 were used and seasonal ARIMA models were fitted for each
of these species/groups.

To study the significant changes in the landings in Kerala, by the
introduction of crafts fitted with outboard engines, intervention
analysiswas carried out, using time seriesdata, on quarter-wisetotal
marine fish landings during 1960-2000. Results revealed that the
increase in total landings by the intervention was, on an average,
about 56,500 tonnes.

PROJECT CODE FRA/MOD/02
PROJECT TITLE

in marinefisheries
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Percent change in demersal yield after ban for
succeeding months in different scenarios (Kerala)

Deter mination of optimum sample sizeto evaluate the catch and effort for use

SCIENTISTS M. Srinath, K. Vijayalekshmi, Somy Kuriakose and Mini, K.G
CENTRES Cochin
Salient findings

The Monte Carlo Bootstrap methodol ogy was applied to the dataon
trawl landingsfor each month at the Cochin Fisheries Harbour during
1992 and 1993 to evaluatethe sampling scheme in terms of estimates
of the coefficient of variation and determining the number of
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days for observation. The bootstrap evaluation was carried out in
two stages, one for the daysand the other on the number of boats
on the selected day. Analysis of variance revealed that major
contributionto thetotal varianceismainly fromvariation amongthe
first stage unitsonly. The bootstrap software for this study was
developedin C language. The bootstrap experiment was carried out
with 1000 bootstraps for thefirst stage and the coefficient of variation
was estimated for different bootstrap sample sizes.

Themonthly coefficient of variation for different sample sizesstarting
fromsamplesizeof 2 days during 1992 and 1993 ranged from 40%to
8% for 2 daysto 18 daysobservation, respectively. In most of themonths,
the coefficient of variation ranged between 10% and 15% for 10 or
moredaysof observation per month. In general, 10-12 days observation
inamonth would be sufficient to estimate the total catch.

Estimated marinefish landings (t) during 2001 and 2002

Name of fish

CLUPEOQOIDS

Wolf herring

Oil sardine

Other sardines

Hilsa shad

Other shads

Cailia

Setipinna

Stolephorus

Thrissina

Thryssa

Other clupeids
BOMBAYDUCK
HALF BEAKS&FULL BEAKS
FLYING FISHES
RIBBON FISHES
CARANGIDS

Horse Mackerel

Scads

L eather-jackets

Other carangids
MACKERELS

Indian mackerel

Other mackerels
SEER FISHES

S commerson

S guttatus

S lineolatus

Acanthocybium spp.
TUNNIES

E. affinis

Auxis. spp

K. pelamis

T. tonggol

Other tunnies
BILL FISHES
BARRACUDAS
MULLETS
UNICORN COD
MISCELLANEOUS

Total

Pelagic finfish Demersal finfish
2001 2002 Name of fish 2001 2002
ELASMOBRANCHS
13783 17109 Sharks 34586 36859
267790 343743 Skates 2254 2740
76374 108341 Rays 20182 20209
16756 23747 EELS 8198 9406
4834 5959 CATFISHES 49729 57967
31955 38316 LIZARD FISHES 24331 26949
3445 6556 PERCHES
44539 44209 Rock cods 25885 25539
1 295 Snappers 4004 4961
30042 32231 Pigface breams 13215 11406
43539 43325 Threadfin breams 114410 111051
85836 122217 Other perches 45942 50273
4378 5922 GOATFISHES 10434 12412
5724 6236 THREADFINS 6976 9240
175837 195792 CROAKERS 121487 124722
SILVERBELLIES 51814 62100
18982 21230 WHITEFISH 4913 3991
40914 38626 POMFRETS
6957 6262 Black pomfret 12795 12681
50735 60348 Silver pomfret 25026 26007
Chinese pomfret 1147 2042
90134 95628 FLAT FISHES
Halibut 962 1181
Flounders 251 148
27549 35136 Soles 37979 40473
14840 16373 MISCELLANEOUS 30504 32470
39 14 Total 647024 684827
150 24
Shéllfish
21171 24421
11202 11833 CRUSTACEANS
2672 3117 Penaeid prawns 176717 207880
9040 6350 Non-penaeid prawns 145232 137737
3827 4401 Lobsters 1389 2605
4367 4126 Crabs 29880 36423
18576 18019 Stomatopods 34944 48555
5594 6221 MOLLUSCS
482 891 Cephalopods 101287 104354
55964 67046 Miscellaneous 2006 4762
1188028 1414064 Total 491455 542316
Grand total 2326507 2641207
R m
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e During 2002-2003 the Pel agic Fisheries Division implemented eight
in-house research projects on economically important pelagic finfish PEL AGIC
resources such as sardines, anchovies, mackerel, seerfishes, tunas
and billfishes, ribbonfishes, Bombay duck and carangids. Besides FISHERIES
these, one in-house project on taxonomy of pelagic fishes and five
externally funded projectswere also implemented. The Division has DIVISION
built up a strong data base on catch, effort, c/e, species-wise catch
composition, size composition and other biological parameters of
all the commercial pelagic finfishes and based on this, stock
assessment studies have been made.

» Peagic finfish production during 1985-2002 fluctuated from 0.78
million tonnes (mt) in 1985 to 1.4 mt in 2002 forming 53% of the
total marinefish production. During thelast decade, pelagic finfishes
have contributed 46-56% (average 51%) of the total marine fish
productionin India.

» Peagic finfish landings during 2002 showed an increase of 7.4%
compared to thelast year. Landings of all the major resources were
higher by 6-42% compared to those in the previous year.

e 67% of the production of pelagics in 2002 was obtained from the
west coast and 33% from the east coast.

e Oil sardinelandings during 2002 were higher by 28% compared to

30001

the previous year while the peak catch of the species recorded to
date was 3.67 lakh t in 2000. < 28007
S 20001
A major pelagic resource, the Indian mackerel landings which had E ool
shown a continually declining trend since mid nineties showeda 2 |
slight increase by 6%. E 500  Tot.Pelagics
- r O Tot.Mar.Fish
e Tuna and billfish landings also improved considerably along the 0

mainland and L akshadweep islands.

* Annual population parameters were assessed and stock estimates of Pelagic fish and total marine fish landings in India
tunas, seerfishes, mackerel, oil sardine, lesser sardines, whitebaits, during 1990-2002
ribbonfishes, carangids and Bombay duck were done.

PROJECT CODE PEL/CAP/1
PROJECT TITLE Development of management strategiesfor sustainablefishery of sardines (Sardinella spp.)

SCIENTISTS A.A. Jayapr akash, Prathibha Rohit,N.G.K.Pillai, M.Sivadas, E.M.Abdussamad,
H.Mohamad Kasim and A .K.V.Nasser
CENTRES Karwar, Mangalore, Calicut, Cochin, Tuticorin, Mandapam, Chennai and Visakhapatnam

e Thestock building processin oil sardine was evident from massive
recruitment that followed during the ensuing years ever since it
attained a highest density and peak production of 3.67 lakh t in the
year 2000. Thishasresulted in large scale swarming of these fishes
along the southwest coast of Indiaduring the year. Also theseyoung
ones have been found to enter the Cochin backwaters.

e Unusual occurrence of the juvenile fishes of 80-120 mm and their
exploitation by thering seineswas noticed. Out of 3.43 lakh tonnes
of oil sardine landed in Kerala, juveniles constituted 88,000 t.

e Oil sardinewasexploited at MSY level. The continuousfishery gave
a face-lift to the coastal economy. Dry-fish trade worth Rs. 12.6
crores, Rs. 1.46 crores and Rs.9.7 crores were carried out from  Oil sardine showing stunted growth due to high density
Alleppey, Calicut and K arnataka, respectively. of stock and lack of food
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Salient findings

A better understanding of the mystery of

fluctuations in the stock of oil sardine was

obtained. Nearly 100 years' rainfall data
(1900-2000) and oil sardine landings
were compared and a correlation to the
fluctuations in abundance of oil sardine
was offered leading to the possibility of a
fishery forecast model.

100%
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60%
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40%
30%
20%
10%

Y

Composition of al India sardine landings - 1990-2002

1990 1992 1994 1996 1998 2000 2002

PROJECT CODE PEL/CAP/2

PROJECT TITLE
SCIENTISTS

CENTRES

Stock assessment studies indicated

that the current year’s exploitation rate
(F/Z) for S.indicusis0.33 and for

C. dussumieri is 0.35 indicating that
the fishery can sustain increased fishing
pressure.

Landings (t)
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Compared to other areasa ong the east and west coast of the country,
the occurrence of spawning population was highest off Cochin.

The current production of oil sardine is 3.43 lakh t (+28%). Qil
sardine dominated in al the gears along the west coast and lesser
sardines along the east coast.

Recommendations

The sustained occurrence of juveniles of oil sardines indicated
continuous recruitment, but these young ones showed stunted growth
due to high density of the stock and lack of food. They had an
emaciated look, low in fat deposition and may not reach maturity to
spawn and would meet a natural death. Hence there isno harm in
exploiting them for human consumption.

Concerns have been raised about thering seine operationsa ong the
southeast coast of India. Oil sardine of 110 mm and above are
exploited by this gear. Further, the adults are mostly in the spent
recovering stage. Hence the ring seine operations here are not
detrimental to the stock if they target the adults.

A comparison of fishery and biological parameters of the pelagic
fishes exploited off Cochin during the pre-trawl ban and post-trawl
ban period has not indicated any positive or negative impact by the
existing traw! fishing ban on the stocks of these fishes.

Development of management strategiesfor judicious harvesting of anchovies
Mohammad Zafar Khan, Prathibha Rohit, A.A.Jayaprakash, R.Thiagarajan and H.
Mohamad Kasim

Mumbai, Mangalore, Cochin, Vizhinjam and Chennai

During 2002, the estimated anchovy landingswere 0.82 lakh t showing
anincrease of 10% compared to the previousyear’s catch but ismuch
below the average decadal (1990-2000) catch of 1.34 lakh t.

Major gears employed were trawlers, purse seines, boat seines and
dol net.

Landing by trawlers showed adecline at all the major fishery centres
like Mumbai, Mangalore and Vizhinjam whileit increased at Malpe,
Kochi and Chennai. Catches by purse seines declined at Mangalore
and Vizhinjam by 48% and 79%, respectively.

Major species recorded were Encrasicholina devisi (Stolephorus
devisi) and E.punctifer (Sbuccaneeri) on the south west coast and
Solephorus indicus and Scommersonii on the east coast. Coilia
dussumieri constituted the fishery on the northwest coast of India.

High stock density of anchovies was observed off Mangalore. Low
stock density was observed off Keralacoast, however, stock available
was exploited to MSY level.

E. devis spawnsthroughout theyear whereas S waitei hasarestricted
spawning season of November-January.

Increased expl oitation of golden anchovy C. dussumieri was observed
by trawl net forming 4.1% of the total catch at New Ferry Wharf
while a decade ago it constituted only 1.5% of the trawl landings.
Thisincursion into the traditional dol net areaiis causing resentment
among the dol net fishermen.
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PROJECT CODE
PROJECT TITLE
SCIENTISTS

CENTRES

PEL/CAP/3
Development of strategiesfor rational exploitation of seerfishes

C. Muthiah, N.G.K. Pillai, U.Ganga, E.M.Abdussamad, H.Mohamad Kasim and A.K.V.

Nasser
Veraval, Mangalore, Cochin, Tuticorin, Chennai and Visakhapatnam

20

Seerfish landings were estimated at 0.52 lakh t which showed an
increase of 21% over the catch of the previous year.

Onthewest coast the seerfish landingswasfound to decline at fishery
centres such as Veraval (-26%) and Cochin (-4%) whileit showed an
increase at centres like Mangal ore-Mal pe (+8%), Tuticorin (+28%),
Chennai (+147%) and Visakhapatnam (+72%).

Major gearsemployed weregill nets, trawlsand hooksand linewhich
contributed 63%, 24% and 6%, respectively. Rest was contributed
by purse seines and indigenous gears.

Catchratesin large meshed drift gillnet ranged from 24 kg at Veraval
to 142 kg at Chennai. Catch ratein trawlsvaried from 0.3 kg at Kochi
to 17 kg at Mangalore-Malpe.

Species-wise composition of the landings were Scomberomorus
commerson (71%), S. guttatus (26%) and Wahoo, Acanthocybium
solandri (2.3%). Streaked seer, S. lineolatus accounted for less than
1% of the landings.

King seer, S, commerson dominated the seerfish catch of all the
gears at centres like Mangalore, Calicut, Kochi, Tuticorin and
Chennai. Wahoo (A. solandri) landings were mainly at Cochin and
Tuticorinfishery centreswhile S lineolatuswas caught from Tuticorin
watersonly.

Thesize of S. commerson caught ranged from 12-152 cm. Mean size
of the king seer landings was highest in hooks and line catches (69-
86 cm). In large meshed drift gill nets mean size varied from 54-74
cm and 37-43 cmin trawl landings.

The spotted seer, S. guttatus ranged in sized from 18-64 cm. The
mean length of fish landed by trawls at different fishery centres was
33-45 cm and 39-42 cm in drift gill nets. Young fish (<18 cm) were
caught only at Visakhapatnam forming 4% of the estimated numbers
landed.

At Mangal ore centre, during the peak fishery from November-March
pre-adults dominated the catches. Partialy spent fishes were more
abundant during November-December period.

Growth parameters and mortality rates were estimated for S.
commerson and S. guttatus.

The exploitation rate of spotted seer was relatively high along the
northeast and northwest coasts (E=0.69-0.74) compared to that along
the southwest coast (0.45).

Ashooksand line and large meshed gill netsarelanding larger sized
fish, it is desirable to encourage these operations while the use of
small meshed gill nets like podivalai along the Tuticorin coast in
which nearly 50% of the seerfishes caught are juveniles (<34 cm
size) is discouraged.

Fishing operations may be extended to distant watersto tap the seerfish
stock from deeper aress.

Young fish (<34 cm) of king seer were
most abundant in the trawl catches at
Mangalore (43%) followed by Tuticorin
(42%), Chennai (38%) and Cochin
(13%). However, compared to previous
year, component of the smaller sized
fisheswasless at all these centres except
Chennai. They also formed a substantial
number (46%) of the seerfish landingsin
the small mesh drift gill net, podivalai at
Tuticorin.

Exploitation rate (E) of king seer ranged
between 0.51-0.78 and indicated that the
speciesis exposed to higher fishing
pressure along the southwest coast while
it is exploited at optimum level along the
north east coast.

During 2001, the frozen seerfish exports
from India was 6,711 t valued at Rs. 52.7
Crores.

Landings in tonnes
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PROJECT CODE PEL/CAP/4
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PROJECT TITLE Development of strategiesfor sustainable exploitation of tunas, tunalive-baitsand billfishes
SCIENTISTS N.G.K. Pillai, C.Muthiah, U.Ganga, G.Gopakumar, E.M.Abdussamad, H.Mohamad Kasim

and K.P.Said Koya

CENTRES Veraval, Mangalore, Cochin, Vizhinjam, Tuticorin, Chennai and Minicoy

Artificial live-baits are being tried as
innovative fishing methods by the pole
and line fishermen of Minicoy to
overcome live-bait scarcity during peak
Seasons.
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All Indialandings of tunas and bill fishes
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Species composition of al Indiatuna landings

Thetotal tunaand billfish landings during 2002 were 54,248t showing
a marginal increase of 3.7% compared to 2001. Tuna landings
increased by 4.6% compared to previousyear. Tunacatchesincreased
at all the centres (Veraval-Dhamlgj, Cochin, Chennai and Minicoy)
except Vizhinjam and Mangalore-Malpe where it declined by 26%
and 37%, respectively.

Major gears employed in the fishery were drift gill nets, hooks and
line, purse seines, pole and line and troll line.

Tunaspecieslanded were Euthynnus affinis, Auxisthazard, A. rochei,
Thunnusalbacares, T. tonggol, Katsuwonus pelamis, Sarda orientalis
and Gymnosarda unicolor.

Billfish species landed included Istiophorus platypterus, Xiphias
gladius and Makaira indica.

Among tunas, E. affinisand A. rochel dominated the drift gill net and
hooksand linelandings, respectively. At Minicoy, skipjack, K. pelamis
dominated the pole and line and troll catches followed by yellowfin
tuna.

Magjor live-baits caught for the pole and line tuna fishery were
apogonids and sprats and their catch rates were higher compared to
last year. Only about 7% of the pole and line units carried out tuna
fishing without live-baits.

Sizerangeof E. affinisinthefishery was 18-82 cm, A. thazard 18-47
cm, A. rochei 14-38 cm, T. tonggol 32-62 cm and S. orientalis 32-58
cm. Indrift gill nets, sizerange of K. pelamiswas 34-84 cm compared
to 12-70 cm in the pole and line fishery at Minicoy. Immature T.
albacares of size 22-78 cm were caught by pole and line at Minicoy
compared to large ones of size 62-160 cm introll line.

There is ample scope to deploy drift gill netting techniques to more
islandsin L akshadweep following the successful adoption of gill net
fishing in Androth island.

Exports of tunas like yellowfin and skipjack in whole frozen formis
picking up. During 2001, frozen tuna (587 t) valued at Rs. 2.18 crores
was exported compared to 92 t during 2000.

A declining trend was observed in the hook and line fishery for A.
rochei aong the Vizhinjam coast since 2000.

Landingsof K. pelamisand T. albacares by drift gill nettersshowed
anincreasing trend since 1998 from the fishing grounds off Cochin-
Calicut and the L akshadweep islands.

A seasona (March-April) troll-line fishery for yellowfin tuna has
been developing since 2000 at Colachel, Kanyakumari district. An
unprecedented good fishery for T. albacares (0.8-1.7 m size) was
recorded during March-April 2003 when 10-15 units landed daily
with catches of 1-5 tonnes.
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PROJECT CODE PEL/CAP/5

PROJECT TITLE Development of management strategiesand optionsfor sustainable harvest of mackerels
SCIENTISTS G.Gopakumar, Mohammad Zafar Khan, Prathibha Rohit, M.Sivadas, PN.Radhakrishnan
Nair, E.M. Abdussamad, H.Mohamad Kasim and A.K.V. Nasser
CENTRES Mumbai, Karwar, Mangal ore, Calicut, Cochin, Vizhinjam, Mandapam, Tuticorin, Chennai,

Kakinadaand Visakhapatnam

» Mackerd landingsestimated at 0.95 lakh t during 2002 showed amarginal
increase by 6% compared to the year 2001. Although mackerel catches
declined by 15-48% compared to the previousyear at major fishery centres
aong the southwest and southeast coast, it was compensated by anincrease
to the tune of 51-53% along the northeast coast.

* Magjor gears employed along the southwest coast were purse seines,
ring seinesand trawls. At Vizhinjam, bulk of the mackerel catch was
landed by drift gill nets (88%) followed by hooks and line. At
Rameswaram-Pamban, gillnets landed 81% of the mackerel catch
followed by trawlers. At Chennai and Kakinada, 81-84% of the
mackerel catch waslanded by trawl netsfollowed by gill net while at
Visakhapatnam, gillnets contributed 55% followed by trawls.
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e Catchratesin purse seinesvaried from an average of 0.2t to 0.83 1,
the highest catch rates being at Mumbai. Along the northeast coast
catch rates by trawls varied between 31-60 kg.
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Landings in thousand tons

» Sizerange of mackerel caught in gill netsvaried between 75 and 310 || m ‘ hh"
mm whilein trawl it varied between 30 and 290 mm; in ring seines | ‘ "Illl LIRS
from 90 to 220 mm and in purse seines 120 to 295 mm. The length at g 8
first capturewas comparatively low at some centreslike Calicut (115
mm) and Visakhapatnam (113 mm). Mackerel landings in India during 1961-2002
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« Mackerel spawners were observed almost throughout the year at
Vizhinjam, Calicut and Tuticorin. At Mandapam, a spawning peak
was noticed during April-May and July-September.

« Exploitation rates during the period were found to be low at centres
like Vizhinjam, Calicut and Mangalore-Malpe (0.27-0.38) and
optimum at other centres like Cochin, Tuticorin, Chennai and
Kakinada (0.63-0.66).

PROJECT CODE PEL/CAP/6

PROJECT TITLE Development of management strategiesfor sustainable fishery of Bombay duck
SCIENTISTS Alexander Kurien

CENTRES Mumbai, Veraval and Kakinada

» The total Bombay duck landings during 2002 was estimated to be
1.22 lakh t showing an increase of 42.4% compared to the previous 160000 T
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« Thenorthwest coast accounted for 55% of the Bombay duck landings,
the southeast coast 23% and northeast coast 22%. Trawl netsand dol

netswere employed in the fishery. ;gggg I

Landings (t

» Harpadon nehereuswasthe sole speciesrecorded a ong the northwest 0
coast while at Kakinadafishery centre, H. squamosus accountedfor =~ - =~ ~ = ~ = = S
56% of the Bombay duck landings and only rest by H. nehereus.

2001
2002

All India Bombay duck landings
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Alongthe Gujarat coast, H. nehereusof size 75-255 mm were captured
in dol nets.

In Maharashtra, H. nehereus was recorded in dol net and trawl
landings. While the size range in dol nets was 75- 210 mm with
mean size 164 mm, in trawlsit was 135-225 mm with mean size 213
mm.

At Kakinada, H. nehereus landings in trawl had a size of 240-254
mm and H. sgquamosus 195-214 mm. In stake nets it was 285-309
mm and 270-284 mm for H. nehereusand H. squamosus, respectively.

PROJECT TITLE Monitoring of fishery and resource char acteristics of exploited ribbonfish stocks and
their management along the I ndian coast

SCIENTISTS P.N.Radhakrishnan Nair, Mohammad Zafar Khan, C. Muthiah,
H. Mohamad Kasim, R.Thiagarajan, and A.K.V.Nasser
CENTRES Veraval, Mumbai, Mangalore, Cochin, Vizhinjam, Chennai, Kakinada and Visakhapatham

SWcoast NEcoast SE coast

NW coast

Regionwise contribution to ribbonfish landings 2002

PROJECT CODE PEL/CAP/8

Theestimated al Indiaribbonfish landingswas 1.95 lakh t and showed
anincreasing trend. The overall growth ratein production during the
last decade was 6.3%. During 2001, ribbonfish exports from India
was 1,05,263 t valued at Rs. 277 crores.

Trawl net wasthe major gear in thefishery, which contributed 96.2%
of thetotal ribbonfish landingswhiletherest was by indigenous gears
such as gill nets and boat seines. Compared to last year there was an
increase in catch rates of ribbonfishes by trawls to the tune of 6 to
138% at all centresirrespective of theincrease or decreasein fishing
effort indicating increased abundance of ribbonfish in the fishing
grounds.

The peak fishery season was the post monsoon period (October to
December) contributing 52% to the total annual landings.

Trichiurus lepturus was the dominant species al aong the coast of
India. Other species landed included T.russelli, Lepturacanthus
savala, L. gangeticus and Eupleurogrammus muticus.

Thesizerange of T. lepturusin the trawl catcheswas 15-124 cm, 36-
124 cmin gill net and 22-84 cm in boat seines. Recruitment sizein
trawl fishery waslower along the east coast (15-30 cm) compared to
that in the west coast (16-34 cm).

The spawning season was found to extend from November to June
with two recruitment peaks, onein January and another in July-August.

PROJECT TITLE Management of carangid resourcesof Indian EEZ
SCIENTISTS H. Mohamad Kasim, Prathibha Rohit, A.A.Jayaprakash and E.M. Abdussamad
CENTRES Veraval, Mangalore, Cochin and Tuticorin

Theall Indiacarangid landings during 2002 was 1.25 lakh t showing
an increase of 7.6% compared to the previous year.

Trawlswerethemajor gear employedin the carangid fishery all along
the Indian coast in addition to purse seines, gill nets and ring seines
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along the west coast and gill nets and hooks and line on the east
coast.

At Veraval, trawl was the dominant gear contributing 86% of the
carangid landings with the catch and CPUE registering an increase
of 43.6 and 91.6%, respectively compared to the previous year. At
Cochin, trawls contributed 57%, gill nets 40% and ring seines 3% of
the total carangid landings. At Mangalore, trawl accounted for 70%
of thetotal carangid catch with catch and CPUE registering anincrease
of 53 and 47%, respectively compared to previousyear. Purse seines
accounted for 29% and rest was by gill nets and ring seines. At
Tuticorin, trawls contributed 89% of the carangid landings, followed
by large mesh gill net paru valai (7.7%), hooks and line (2.1%) and
podivalai (1.7%).

Several species supported the carangid fishery. Megalaspis cordyla
dominated thegill net landingsat Veraval and Mangal ore. Decapterus
russelli dominated intrawl landingsat VVeraval, Mangal ore and Kochi
and also in the purse seine landings at Mangalore. At Cochin, S.
crumenopthal mus dominated the gill net landings and Al epes djedaba
inring seines. At Tuticorin, C. carangus dominated the small mesh
gill net (Podivalai) compared to C. sexfasciatusin large meshed gill
nets (Paruvalai) and hooks and line.

Spawning season for S. crumenopthalmus is April to May; May to
October for M. cordyla, April to June for D. macrosoma, June to
September for Alepes djedaba and May to October for D. russelli.

PROJECT CODE PEL/BIOD/01
PROJECT TITLE Taxonomy of marine pelagic finfishes
Prathibha Rohit, A.A.Jayaprakash, PN.Radhakrishnan Nair, U.Ganga, E.M. Abdussamad

and A.K.V. Nasser

Eleven major families of pelagic fishesviz., Clupeidae, Engraulidae,
Chirocentridae, Elopidae, Megalopidae, Albulidae, Scombridae,
Xiphiidae, Istiophoridae, Carangidae and Trichiuridae were selected
for detailed studies.

A format to record the morphometric and meristic characters along
with details of the fishery was designed.

Fishes of family clupeidae (8 species), chirocentridae (1 species),
carangidae (31 species) and scombridae (3 species) were collected,
identified and taxonomic characters recorded.
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Estimated landings of demersal fishery resources of Indiacontributed to
24.9% of thetotal marinelandings (6,59,471t) inthe year 2002 showing
an increase of 7.12 % over the previous year.

The Demersal Fisheries Division has been monitoring the resource char-
acteristics and biology of major demersal fish groups such as elasmo-

Demersal fish catch during 2001 and 2002
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ThreadfinbreamsA

Elasmobranchs
CatfishesA
Lizardfishes
Perches
Croakers
GoatfishesA
ThreadfinsA
Silverbellies |
Whitefish|
Miscellaneous

PROJECT CODE
PROJECT TITLE
SCIENTISTS

DEM/CAP/01

branchs, croakers, perches, threadfin breams, silver bellies, lizardfishes,
pomfrets and flatfishes through six capture fisheries research projects.
The cultivable perches such as groupers and snappers and marine orna-
mental fishes were studied for their culture and seed production possi-
bilities. Encouraging resultswere achieved in brood stock management
of groupers and in successful breeding of ornamental fishes. The
biodiversity of demersal finfishes were evaluated through a project on
taxonomy.

The scientists of the Division have implemented three projects funded
by DOD.

A publicationon“ Bibliography of Gulf of Mannar” which givesaretro-
spect of taxonomic, biological and ecological studies of various compo-
nents of the Gulf of Mannar ecosystem was another milestone in the
achievements of the Division.

Fishery and biological characteristics of the exploited stock of Elasmobranchs
S. G. Raje, V. Gandhi, G. Mohanraj, P. Livingston, K.K. Joshi, Rekha J. Nair,

P.P. Manojkumar, Shoba J. Kizhakudan

CENTRES

110 species of elasmobranchs have been
recorded from Indian waters. This
includes 66 species of sharks, 4 species of
saw fishes, 8 species of guitar fishes and
32 species of rays. Of this, 17 species of
sharks, 16 species of rays and 4 species of
skates were landed at different centres
along the Indian coast during 2002
contributing to 2.26 % of the total marine
landings (59,808 t). Tamilnadu had the
major share in elasmobranch landings
with 5051 tonnes. Skate landings were
more from West coast (699t, 81%);
Gujarat and Maharashtra contributed
81% of the share.

Mumbai, Mandapam, Chennai, Tuticorin, Cochin, Calicut, Veraval.

» Theall Indiaestimated landings of elasmobranchs during 2002 was
59,808 t contributing to 2.26 % of the total marine landings and
representing anincrease of 3.1 % over thelast year (57022t in 2001).
The elasmobranch fishery was contributed by sharks (61.6 %), rays
(33.8 %) and skates (4.6 %). The east coast contributed to 58.34 %
of thetotal elasmobranch landingsfollowed by the west coast (41.66
%). Along the east coast, Mandapam (2585 t) and Chennai (1984 t)
werethe major contributors, while off the west coast, Mumbai (1808
t) and Veraval (1300 t) brought maximum elasmobranch landings. A
total of 17 species of sharks, 4 species of skates and 16 species of
rayswere caught from different centers. Gear wise, trawls contributed
to 80.2 % of the elasmobranch catch with drift gill nets, bottom set
gill nets and hook and line contributing to the rest.

¢ Sharks and skates were landed the maximum off Mumbai along the
north west coast, while rayswere recorded more off Mandapam along
the east coast. Among sharks, Scoliodon laticaudus dominated the
landings along the west coast (59 % in trawl, 25.3 % in gillnet at
Mumbai and 31 % in gillnet at Cochin) with Chiloscylliumindicum
(54 %) and Sphyrna lewini (34.1 %) along the east coast. Among
rays, Mobula diabolus dominated the landings on both the coasts (72
% in drift gill net at Cochin and 67.8 % in gill net at Tuticorin). At
Mandapam and Tuticorin, Himantura bleekeri dominated the gill net
ray landings.

» At Veraval, sizerange of Scoliodon laticaudusand D.imbricatuswere
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in the length range 180 — 620 mm and 140 — 300 mm, respectively.

Along the east coast off Mandapam, H.uarnak had asize range of 26
—176 mm. H. bleekeri landed at Tuticorin wasin the size range 50 —

120 cm, D. kuhlii 17 — 42 cm and D.imbricatus 16 — 31 cm. Off

Chennal, lengthrange of D. jenkinsii and D. imbricatusin thefishery

was 15-104 cm and 110-240 mm, respectively.

Sex ratio studiesinraysindicated the mal esto dominate the population
of H. bleekeri, G.poeciluraand H.alkaki. Rayswere generally found

to feed on prawns, squilla, fish, Amphioxus and Polychaetes.

PROJECT CODE DEM/CAP/02

26

8%

O S./aticaudus O C.sorrah | L.temminckii
B R.acutus B C.limbatus O S.lewini
OR.oligolinx O C.melanopterus B Others

Species composition of sharkslanded along the Indian coast

PROJECT TITLE Fishery and biological characteristics of exploited resources of Groupers, Snappers,

Breams and Catfishes.

SCIENTISTS V. Gandhi, N.G Menon, Rekha J. Nair, S.G Raje, G.Mohanrg), PP Manoj Kumar, P.
Livingston, K.V.SNair, PU Zacharia

CENTRES Mandapam, Cochin, Mumbai, Chennai, Calicut, Tuticorin, Veraval, Mangal ore and
Vizhinjam.

Total all India estimated production of major perches was 41,906 t
(25539 t of groupers, 4961 t of snappers and 11406 t of pig face
breams). Traw! fishery for groupers along the west coast was
exclusively represented by Epinephelus diacanthus, the length range
of which varied from 100 —520 mm; E.tauvina was landed more on
the east coast. Production details of groupers at various centres are

givenintable.

Twelve species of groupers were landed by drift gill netsat Cochin;

their fishery is seasonal during October — March. Of the estimated
50.80 t of groupers landed by trawlers at Chennai, 35.72 % was by

trawlers, 52.51 % by gill-netters and 11.77 % by hooks and line.

Production details of Groupersin different maritime centres

Centre Production (t) Gear Dominant species L ength group (mm)

Verava 434 Trawl net Epinephelus diacanthus 170 489

Mumbai 1346 -do- -do- 100 - 419
Mangalore 4 -do- -do- 170 -389

Calicut 2023 -do- -do-

Cochin 549 Trawl net, Drift gill net - do- 90 - 520
Vizhinjam 542 Trawl net, Drift gill net,

Hooks and line

Tuticorin 2542 Fish traps E.tauvina 150 - 1150
Mandapam 62 Gill net, Trawl and E.tauvina

Chennai 50 Hooks and line E.tauvina

Pigface breamswerelanded more on the South east coast by trawlers,

the catch being 257.2t at Chennali, 74.7 t at Mandapam, and 1127t at
Tuticorin. The dominant species was Lethrinus nebulosus at all the
centres. Length range of L.nebulosus in the fishery was 140 — 390

mm at Mandapam, with mode at 210 mm; 100 — 720 mm in trawl
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Fishery for major perchesin Indiais
mainly constituted by Groupers, Shappers
and Pig face breams. Trawl fishery for
groupers was exclusively for Epinephelus
diacanthus. Hook and lines landed more
E.tauvina on the east coast. Pigface
breams are landed more on the south east
coast in trawlers. Shappers were landed
more on the east coast. Lutjanus
rivulatus, L.russelli, L.bohar and

L .fulviflammus are the dominant species.

PROJECT CODE
PROJECT TITLE

DEM/CAP/03
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fishery at Tuticorin with modes at 160 mm and 180 mm and 160 —
740 mm in hooks and line fishery.

Snapper s were landed more on the east coast —an estimated 356 t at
Tuticorin, 65.71 t at Chennai and 33.61 t at Mandapam. Lutjanus
rivulatus of length range 240 -840 mm dominated the hook and line
landings at Tuticorin, L.russelli and L.bohar at Chennai and
L.fulviflammus at Mandapam.

The all India catfish landing during 2002 amounted to 57967 t;
maximum production of 1254.8 t was observed at Mumbai. Along
the east coast, landings to the tune of 167.8 t were recorded at
Mandapam. Tachysurusdussumieri and T. militariswerethe dominant
species at Mumbai, T. serratus at Cochin and T. thalassinus at
Mandapam. T. thalassinus landed at Cochin was in the length range
50 — 60 cm and were in the mature stage.

Characteristics of exploited stocks of Threadfin breamsand Silverbellies.

V.S.R Murty, K.K. Joshi, Shoba Joe Kizhakudan, S.Sivakami, PU Zacharia,

SCIENTISTS
CENTRES

300
250
200
150
100

50

0

Veraval Mumbai Mangalore

Length range (in mm) of N.mesoprion at different
centres along the coast

The north west coast brought maximum
landings of Threadfin breams (27298 t).
N.mesoprion, N.japonicus, N.delagoe,
N.tolu, N.luteus were the major species
landed.

Atotal of 13 species contributed to the
silverbelly fishery, the dominant species
being L.dussumieri and L.brevirostris
along the east coast and L .splendens and
L.bindus along west coast. South east
coast brought the maximum landings of
silverbellies.

E.Vivekanandan, V.Gandhi, U.Rajkumar.
Cochin, Veraval, Kakinada, Mangal ore, Chennai, Mandapam, Visakhapatham

Threadfin breams

The dl Indialandings of threadfin breams during 2002 amounted to
111051 t, and contributed to 4.2 % of thetotal marinelandings. Highest
estimated landings of threadfin breams was along Gujarat and
Maharashtracoast (27298t) followed by Mangalore, Mapeand Cochin
(16,275t), Chennai (2706.8 t) and Kakinada (553t). Landings showed
anincrease at Mumbai and Mangal ore over the previousyear.

Five species of threadfin breams contributed to the fishery, the major
species being Nemipterus mesoprion, followed by N.japonicus,
N.delagoe, N.tolu and N.luteus. N.tolu and N.luteus were available
only at Kakinadaand Cochin.

Length frequency studiesin N.mesoprion reveal ed that dominant mode
at Veraval was 110 mm while off Mumbai and Mangal ore,the modes
wereat 195 mm and 110 mm, respectively. Spawning season of both
N.mesoprion and N.japonicus was during October -November off
the west coast and November off the east coast.

Silver bellies

The estimated all India landings of silver bellies during 2002 was
62100 t which contributed to 2.35 % of the total marine landings.
South east coast (Tamil nadu) with an estimated catch of 12894 t
from Mandapam (9685 t) and Chennai (3209 t) was the highest
contributor to the silverbelly landings. Twelve species contributed to
the fishery in Tamil Nadu, while on the west coast only four species
were reported in the commercial trawler landings. Leiognathus
brevirostris, L.dussumieri, L.bindus and L.jonesi dominated the
landings onthe east coast, while on thewest coast the dominant species
were L.bindus, Secutor insidiator and L.splendens.

Off Mandapam, spawning season of L.dussumieri and L.brevirostris
was during Juneto August.
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Species composition (%) of silverbellieslanded at various centers

PROJECT CODE DEM/CAP/04
PROJECT TITLE
SCIENTISTS
CENTRES

Estimated landings of sciaenids during 2002 were 1,24,722 t, which
formed 4.72% of the al India marine landings. Veraval aong the
Northwest coast contributed the maximum of 5610.6t contributed by
trawlers (73%), gill net (2 %) and dol nets. The sciaenid fishery off
Veraval, however, indicated a decline by 49 % this year when
compared to that of 2001 (10,949 t). However, an estimated 1389 t
waslanded by thedol netsoff Veraval, which showed asharpincrease
by 89 % when compared to that of 2001 (735t). Along the east coast,
Kakinada (1685 t) and Chennai (1475 t) brought good landings of
Sciaenids.

Of atotal of 24 species of sciaenids reported, from various centres,
Otolithus cuvierii (90 -270mm size range) was dominant off Veraval,
O.ruber (90 — 230 mm size range) and Johnieops sina (100 — 190
mm) off Kochi, Nibea maculata (120 — 300 mm) off Tuticorin and
Kathala axillaris off Kakinadawerethe major specieslanded. Ingill
nets off Kakinada, larger sized Protonibea diacanthus (21 — 160 cm)
was landed while off Veraval, P.diacanthus and O.biaurituswerethe
major species landed. O.ruber caught off Kakinada (121 —359 mm)
and Tuticorin(160 — 459 mm) were of larger size than those caught
off Cochin (90 - 210mm) and Madras (100- 279 mm).

Spawning period of J.glaucus off Veraval was during January- April
and October —December while for O.ruber and J.carutta off Tamil
nadu, it was during June to September.

28

Species Mangalore Mandapam Pamban Rameswaram Chennai
Leiognathus jonesi - 10.5 0.06 16.56 -
L.brevirostris - 80 54 2
L.lineolatus - 2.2 . 4.15 4.3
L.dussumieri - 3.2 78.6 154 5.5
L.daura - 0.3 2.56 0.03

L.bindus 27 - - 38
L.fasciatus - - 0.06 -

L.splendens 16 - - 15
L.equulus - - - - 0.3
Secutor ruconius - 2.6 5.06 5.93 14
S.insidiator 57 0.9 1.92 3.27 17.7
Gazza minuta - 0.17 3.77 0.66 16
Total catch (t) 1086 1438 1265 1054 3208.6

Fishery and biological characteristics of exploited stocks of croakers
G. Mohanraj, K.V.S. Nair, K.K. Joshi, P. Livingston, S. Sivakami, U. Rajkumar
Chennai, Veraval, Cochin, Tuticorin, Kakinada, Visakhapatnam
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Length range (in mm) of Otolithes ruber in trawl
landings at different centres

Twenty-four species of croakers
contributed to the all India sciaenid
fishery. All the centers except \eraval
indicated an increase in croaker landings
this year. Spawning period on the west
coast (off Veraval) for J. glaucus was
January — April and October-December,
while off Tamilnadu. it was June —
September for O.ruber and J. carutta.
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Centre-wise distribution of croakersand peak breeding period

Centre No. of
species
Veraval 9
Kochi 6
Tuticorin 3
Chennai 16
Kakinada 17
PROJECT CODE DEM/CAP/05

PROJECT TITLE
SCIENTISTS
CENTRES
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Species composition of Lizard fishes at different centres

Though maximum landings of lizard
fishes were observed at \Veeraval, species
diversity was more off the east coast
where species such as Saurida
micropectoralis and S.longimanus were
observed in addition to S.tumbil and
S.undosguamis of west coast.

P.hamrur the major species of Bull’s eye
landed was in the immature stage off
Mumbai while they were in the spawning /
spent stages at Cochin thus indicating a
probable southward spawning migration.

M onth of occurrence of
gravid fish

January — April,
October — December

Dominant species

Otolithes cuvieri

Johnieops sina
Nibea maculata
Otolithes ruber
Kathala axillaris

March and August

Protonibea diacanthus

Biology and stock assessment of Lizard fishes, Bulls eye, Polynemids and Pomfrets.
S. Sivakami, E. Vivekanandan, S.G Raje, Rekha J Nair, Shoba Joe K, U.Rajkumar
Kakinada, Chennai, Mumbai, Cochin, Veraval, Visakhapatnam

The al India estimated landings of lizardfishes during 2002 were
26949 t. Of all the centres studied, Veraval recorded the maximum
landings of 4438t followed by Chennai (1663.3 1), Vishakhapatnam
(2550.3t), Cochin (1353t) and Kakinada (1054.8t). Speciesdiversity
was higher along the east coast where Saurida micropectoralis and
Slongimanuswerelanded in addition to Stumbil and Sundosquamis
along the west coast.

At Veraval, the highest landings were during November — December.
S tumbil was in the length range 171 — 469 mm. Spawning period
was October — December. At Mumbai, an increase of 13.6 % was
recorded in the trawler landings. Stumbil in the length range 130-
450 mm (mean size 255.78 mm) formed the dominant species (78.5%)
inthefishery. August - November wasthe peak spawning period off
Maharashtra. At Cochin, length range of S. tumbil in the fishery was
230-460 mm, with the bulk of thelandingsin thelength range 310 —
330 mm. In S, undosquamis, length range was 110 — 330 mm, with
the bulk landed in thelength range 190-260 mm. The peak spawning
period for S. tumbil and S. undosquamiswere September and October,
respectively at Cochin.

At Chennai, the entire catch was constituted by a single species
Saurida undosguamis. Length range of the specieswas 100-269 mm
with the bulk of the catch in the length group 190-199 mm. Peak
spawning period was during September — October. At Kakinada, the
length range of S. undosquamiswas 101 —359 mm. Fisheswithripe/
spent ovaries were obtained during November/December indicating
that this could be their spawning period. At Visakhapatnam, length
range of S undosguamis in the fishery was 100 — 319 mm. Peak
spawning season was observed during December.

Bull’'seye

Bull’seye contributed 0.4 to 4.3 % of thetotal marinefish landingsat
thevarious centres. Estimated landings of Bull'seyewerethe highest
at Cochin (1649 t; 83 % increase over the last year), followed by
Veraval with an estimated 1526 t. The estimated landings at Mumbai
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were 439.25 t, 402 t at Kakinada, 145.22 t at Visakhapatnam and 45
65.42 t at Chennai. An increase was aso recorded in CPUE at all £ 35

centres. B2 | Nwean ‘ } | }
* Priacanthus hamrur was the major species landed with stray é 1 enott

occurrence of P. tayenus reported off Kakinada. Mean size of the ~ (I _ _ _ _ i
species caught off Mumbai was 196 mm, while at Cochin the length g 5 § B £ 3
range was 130-360 mm. At Veraval, Phamrur in the sizerange 141- > 2 © S 5 %
299 mm were caught by trawlers. Length range of the specieslanded 2
at Chennai was 111- 299 mm while off Kakinada, the size range was Length distribution and mean length of Saurida
115 — 295 mm. undosquamis in the fishery at different centres

» Thepresenceof immature specimensof P.hamrur throughout the year
off Mumbai and presence of only adult fishes off Cochin, point to a
possible southward breeding migration of the species. Off Cochin,
March — April and October is the spawning season of the species.

Pomfrets
Seasonal distribution of Priacanthus hamrur

» Vishakapatnamwith atotal estimated landing of 1234 t wasthemajor a different centres
contributor, followed by Kakinadawith 645t, Chennai with 473t and

Mumbai (Satpati) with 4291t. T_helandi ngs at the other cgntr&were U F MAMGUJU JAS ONOD
123tat Veraval and 19t at Cochin. Around 50 % decreaseinthecatch ~ Veraval I I [

Mumbai | I [

was recorded at Veraval and Mumbai. Cochin | [

Chennai

Kakinada ] [

» Pesk landings were during August-September at Kakinada.Pampus — viag

argenteus, P. chinensisand Parastromateusniger werethe dominant
speciesintrawl and gill nets. P. argenteus of length range of 81 —279
mm and 101-389 mmwereobtainedintrawl and gill net, respectively.
P. niger obtained were of sizerange 101-269 mm intrawl and 81-559
mm in gill net.

Seasonal abundance of Pomfrets at different centres

Polynemids

* Polynemid landings at Mumbai were estimated as 436 t, 19 Kg/E,
which indicated a decline over the previous year. Males dominated
the landings at Mumbai; the landings of Polynemus heptadactylus
wasin the length range 80 — 240 mm with mean at 130.84 mm. Two
species contributed to the fishery — Polynemus heptadactylus
dominating over P.indicus at Veraval. At Kakinada, P.indicus
dominated.

PROJECT CODE DEM/CAP/06
PROJECT TITLE Biology and fishery of Flatfishes, Flatheads, Goatfishes and White fish.
E. Vivekanandan, K.V.Somasekharan Nair, PU Zacharia, V.Gandhi, Rekha JNair,

SCIENTISTS PP Manoj Kumar, U.Rajkumar
CENTRES Chennai, Veraval, Mangal ore, Mandapam, Cochin, Calicut, Visakhapatham
Flatfishes

e All India estimated landings of flatfishes during 2002 amounted to
41800t. Along the west coast, Mangal ore recorded good landings of
3005t, followed by Calicut (742t), Cochin (695t), and Karwar (520
t). Off the east coast along Mandapam, the estimated flatfish landing
was 242 t.

» Along the south west coast, Cynoglossus macrostomus dominated
the fishery contributing to 97.2 % of the catch. Four other species
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Of the estimated 41800 t of flatfishes
landed, Cynoglossus macrostomus
dominated the fishery along the south
west, while along the east coast,

C.macrolepidotus was the major species.

CMFRI Annual Report 2002 - 03

that contributed to the commercial landings were Cynoglossus
bilineatus, Psettodes erumei, Cynoglossus arel and Pseudorhombus
arsius. Along the east coast, C.macrol epidotus was the major species
followed by C.bilineatus, C.punticeps, Pseudorhombus spp and
Psettodes erumei. Off Cochin, an estimated flatfish landing of 694 t
(2.02%) was represented by thirteen species with Cynoglossus
macrostomus dominating the fishery and contributing to 56 % of the
total catch. C. macrolepidotus formed 18 % of the flatfish landings.

Biological characteristics of dominant species of flatfishes at various centres

Dominant species L ocality
C.macrostomus Karwar
C.macrostomus Mangalore
C.macrostomus Cadlicut
C.macrostomus Cochin
C.macrolepidotus Mandapam

Length Sex ratio Spawning Modal size
range (mm) season (mm)
70—145 1:05
60 — 169 1:1.9 Apr - May
Oct - Dec
32-148 1. 2.6 Jul - Aug 85-89, 115- 119
65— 165 1:.1.8 Feb - Apr 105
Aug - Oct
120 -420 1: 3.2
Flat heads

Anestimated 60.5t of flatheads (1.3 Kg/E) werelanded at Mandapam
and 0.5t at Cochin (0.02% of the trawler landings). Two species
Caocidlla crocodila and Platycephal us maculipinna (72 %) were ob-
tained inthe samples. Length range of Cociella crocodilainthefish-
ery was 80-415 mm with 190 — 200 mm group dominant; of
P.maculipinna was 55 — 405 mm with group 285-305 mm dominant.
Sex ratio for C. crocodila was 1:2.7 and for Pmaculipinna, 1:1.3.

Goat fishes

All Indiagoatfish landings amounted to 12412 t, amounting to 0.47 %
of the total marine fish landings. At Madras, an estimated 1362 t of
goatfisheswerelanded. Major species of goatfishes contributing to the
fishery were Upeneustaeniopterus (64.32 %), U. sulphureus (26.7%),
U. moluccensis (8.48%) and U. vittatus (0.5%). An estimated 484.3 t
were landed at Mandapam contributing to 1.27 % of the total catch.
Speciesrecorded in thelandings were Upeneus sundaicus (84.2 %), U.
sulphureus (9.11%), U. tragula, U. vittatus and Parupenaeusindicus.
At Visakhapatnam, the estimated |anding of goatfisheswere 214 t. Four
species contributed to the fishery; U. vittatus dominated the fishery,
othersbeing U. sulphureus, U.moluccensis and U.vittatus (0.5 %).

Biological char acteristicsof dominant speciesof goatfishesat various

centres

Dominant L ocality Length Dominant  Sex

species range(mm) mode(mm) ratio

U.sundaicus  Mandapam 90 - 195 125 1.6.1

U.sulphureus  Pamban 95 - 185 145 1:3.2

U.taeniopterus Chennai 90 - 169 139 11

U.vittatus Vishakapatnam  75- 185 1.2
&5,

$

o

5

H

%, N
" spems g



CMEFRI Annual Report 2002 - 03 32

Whitefish

e At Mangalore, an estimated 345 t of whitefish were landed during
the year. Post -monsoon period was the season of peak abundance.
Length range of Lactarius lactarius, the only representative species
in the fishery was 40 — 259 mm.

¢ Anestimated 20.9 t of whitefish waslanded at Calicut.

PROJECT CODE DEM/BIOD/01

PROJECT TITLE Taxonomy of Demer sal fishes of India

SCIENTISTS K.K. Joshi, Rekha J. Nair, Shoba J.Kizhakudan, P. P. Manoj Kumar.
CENTRES Cochin, Veraval, Calicut

« Theproject work wasinitiated at Cochin, Calicut and Veraval during
thisyear. Taxonomic studies were attempted in the demersal finfish
familiessuch asGerreidae, Sciaenidae, Cynoglossidaeand Soleidae.

» Under Family Sciaenidae, specimens belonging to 14 species were
collected and morphometric and meristic data recorded. These are
Nibea semiluctuosa, Johnius carouna, Atrobucca nibe, Pennahia
macrohpthalmus, Nibea soldado, Johnius belangerii, J.carutta,
J.glaucus, J.dussumieri, Johnieops sina, J.vogleri, Otolithes cuvieri,
O.ruber and Otolithoides biaurites.

PROJECT CODE DEM/CUL/01
PROJECT TITLE Marinefinfish culture

SCIENTISTS P.Nammalwar, D.C.V Easterson, A.Rgju, G.Gopakumar, L.Krishnan, Grace Mathew, Molly
Varghese, R.Paul Raj, K.C George, D.Noble, Imelda Joseph, K.S Shobana, N.K Sanil.
CENTRES Chennai, Tuticorin, Mandapam, Vizhinjam and. Cochin
Groupers

Broodstock development:

» Husbandry of the brood stock of groupers maintained at Tuticorin,
Vizhinjam, Mandapam, Chennai and Cochin was continued. The
brood stock maintained in the RCC tanks at Mandapam attained an
average size of 741 mm/ 6480 g in December 2002 (in 12 months).
The estimated monthly growth rate was 10.2 mm or 217g.

Maturation, spawning and larval rearing

» At Mandapam, induced maturation of groupers by hormoneinjection
using LHRHaat adose of 100 nmg/kg for femalesand 60 g / kg body
weight for males was conducted. Natural spawning of Epinephelus
tauvina and E.polyphekadion was observed under captive conditions.
In E.tauvina, two spawningsoccurred resulting in atotal of 3.9 million
eggs. However, fertilization did not take place due to absence of the
males. In E.polyphekadion four spawnings were observed with the
release of 5.4 million eggs. Fertilization rate was 95%. Dueto lack
of space, 2 million fertilized eggs were sea ranched. During larval
rearing, larvae hatched out in 20-22 hours. A total of 2.7 million
larvae were produced from the rest of the eggs .A maximum period
of survival of 21 dayswas achieved by feeding thelarvae with adiet
of rotifers and Artemia nauplii.
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A bunch of freshly laid eggs of Chrysiptera unimaculata
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At the Fisheries Harbour Laboratory of CMFRI, Cochin, a pair of
E.malabaricus (4 kg and 9 kg.) and apair of E.tauvina (2.75kgand
3kg.) werespecially conditioned for spawning. Biopsy studies showed
that these fishes were in the stage |1 of maturity with an ova size of
200 pm. In an attempt to get males, femaleswerefed with 17 o methyl
testosterone through feed at weekly intervals.

At Vizhinjam, onefemale of E.malabaricuswas observed to release
eggson capture. The eggswere of the size of 805-878 um. However,
because of lack of males, fertilization could not be effected. In the
hatchery at Cochin, in preliminary experiments feeding primary
females of E.diacanthus with hormonesthrough two doses of 0.5 mg
and 1 mg Methyl testosterone/kg, sex reversal was initiated in 25
days and completed in a period of 40 days. However functional
maturity could not be attained even after aperiod of 80 days. A female
underwent natural sex reversal without any inducement under
laboratory conditions.

Mass cultures of live feed organismswere maintained at all centres.
The species used were Nannochloropsis oculata, Chlorella salina
and C.vulgaris, Tetraselmis, sulphur bacteria, Artemia, Moina and
two species of rotifers.

At FisheriesHarbour laboratory of CMFRI, Cochin, pure cultures of
the rotifer B.rotundiformes were developed and enlarged to mass
cultures. A smaller strain of the species 98-168 |Lisbeing maintained
for feeding the grouper larvae.

Snappers

At Mandapam, effort to rear brood stock of the snapper Lutjanus
argentimaculatusin a 5-tonne circular FRP tank is being continued.

Ornamental fishes

Work related to the ornamental fish was concentrated at Vizhinjam
and Mandapam. Successin brood stock development, breeding and
larval rearing of the one spot damselfish Chrysoptera unimaculata
was achieved in captivity. The number of eggs ranged from 3500 to
5000. The average size of the egg capsule was 1.15mm and that of
thelarvaewas2.7mm. Thelarvaewerereared on micro algag, ciliates,
rotifers and copepods and later Artemia. The duration of
metamorphosis ranged from 26 to 34 days and the larvae attained an
average size of 15 mm. Rearing thelarvae of the peacock damsel was
continued. The spawning periodicities of P.pavo and C.unimaculata
wereinvestigated which ranged from 98 spawningsin one year to 40
spawningsin 9 months respectively.

At Mandapam, third generation babies of the seahorse Hippocampus
kuda were produced from aone-year-ol d second generation breeders.
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The Crustacean Fisheries Divisionimplemented 6 in-house and 7 funded
projects during 2002-03. By monitoring the exploited crustacean
resources, thedivision generated astrong database on catch, effort, species
composition, size distribution and other biological parameters of
commercially important crustaceans. Research on domestication and
breeding of penaeid shrimpswere carried out. Breeding and larval rearing
experiments on lobsters and crabs with the objective of developing a
hatchery technology were also successfully conducted.

Salient findings

PROJECT CODE
PROJECT TITLE
SCIENTISTS

CENTRES

The estimated landings of crustacean resources (prawns, lobsters,
crabsand stomatopods) amounted to 4,33,200 t, which accounted for
17% of thetotal marine fish productionin India.

Total crustacean landingsimproved over the previousyear by 45038 t
(11.6%).

The increase has been mainly due to improved landings of penaeid
prawns, lobsters, crabs and stomatopods.

Penaeid prawnsformed 48% of thetotal crustacean landingsfollowed
by non-penaeid prawns (32%), lobsters (1%), crabs (8%) and
stomatopods (11%).

CRU/CAP/01
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CRUSTACEAN
FISHERIES
DIVISION

I nvestigationson thefishery and biological characteristics of exploited penaeid shrimp stocks
G.Nandakumar, Josileen Jose, K.K.Philippose, PT.Sarada, A.P.Dineshbabu,

V.S. Kakati, V.D.Deshmukh, Joe K. Kizhakudan, M. Rgjamani, K. R. Manmadhan Nair, K.
Asokakumaran Unnithan, G.Maheswarudu, Miriam Paul and K.N.Salegla

Cochin, Veraval, Mumbai, Karwar, Mangalore, Calicut, Neendakara, Vizhinjam, Tuticorin,

Mandapam, Chennai, Kakinada and Visakhapatnam.

Thewest coast contributed to 72% of penaeid shrimp landings. Trawl
net was the main gear of exploitation of thisresource.

The estimated shrimp landings at Veraval during 2002 were 856 t
with catch rate of 21.6 kg/unit. The catch and catch rate decreased by
76% and 68%, respectively when compared with 2001. Solenocera
crassicornis (54%) and S. choprai (21%) together formed two third
of the catch.

At New Ferry Wharf, Mumbai, the shrimp catch (11886 t) and cpue/
hr (8.6 kg) increased by 17% and 19%, respectively over the previous
year. S crassicornis (27%) and Parapenaeopsis stylifera (21 %)
were the major contributors to the fishery. About six timesincrease
in P. hardwickii landings from 189 t in 2001 to 1240 t during this
year was noteworthy. Better recruitment due to decreased monsoon
rains and consequently higher salinity of coastal water might be a
probable reason for increase in catch of S. crassicornis and P.
hardwickii.

Size ranges of S crassicornis and S choprai aong the northwest
coast were41-130 mm and 61-135 mm, respectively. Peak spawning
periodswere January-May and October-December for these species.

The shrimp landing at Karwar remained almost same asthat of 2001

The major contributor to the penaeid
shrimp fishery along the northwest and
South Kanara coast was Solenocera
crassicornisand S. choprai, respectively.

Increase in deep sea shrimp catch from
‘Quilon Bank’ indicated possihility of
revival of the fishery.

Exploitation of juveniles of Penaeus
semisul catus from the nursery grounds
along the southeast coast continued,
causing depletion of the adultsin the
usual fishing grounds.

M etapenaeopsis barbata emerged as an
important constituent of penaeid fishery
at Visakhapatnam.
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State-wise penaeid shrimp landings during 2002

Solenocera crassicornis the dominant
component of the prawn fishery along the
northwest coast

Centrewise availability of penaeid shrimps in order of
abundance (Left to Right)
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at 553 t with areduction of 8% in catch rate per hour (7.63 kg/hr). P.
stylifera formed 50% of the catch followed by Metapenaeus dobsoni
(29%).

At Mangalore, Schoprai constituted 57% of the penaeid landings
mainly due to operation of trawlersin the 70-90 m depth range. The
estimated shrimp landings at Mangal ore and Malpe were 5631 t with
catch rate of 3 kg/hr. Size range of S. choprai was 51-120 mm and
the peak spawning seasons were January-April and November.

At Calicut, the catch (1227 t) and catch rate/unit (58 kg) showed an
increase of 31% and 8.4%, respectively. M. dobsoni (48%), P. stylifera
(28%) and Penaeus indicus (11%) were the major species observed
in the shrimp catch.

The estimated shrimp catch at Cochin was 4892 t with acatch rate of
9.41 kg/hr. The catch and catch rate improved by 64% and 20%,
respectively over the last year. M. dobsoni (56%) and P. stylifera
(36%) dominated the shrimp fishery.

Recorded marginal increase of 8% in shrimp catch (9218 t) at
Neendakara-Sakthikulangara. The cpue/hr aso improved by 23 %
(9.93 kg) in comparison to the previousyear. P. stylifera (65%) was
the predominant species followed by M. dobsoni (26%).

Thegreentiger prawn, Penaeus semi sul catus wasthe main contributor
to the shrimp fishery along the southeast coast at Tuticorin and
Rameshwaram. The size range of P. semisulcatus in the fishery was
81-235 mm. January-April and June-September were peak spawning
periods.

The estimated shrimp landings at Chennai amounted to 5394 t with
catch rate of 5 kg/hr. The catch and catch rate increased by 117 %
and 51%, respectively over the previous year. P.indicus (17%), M.
dobsoni (15%) and M. monoceros (13%) were the important species
observed in the fishery.

Size range of M. dobsoni along the Indian coast was 41-115 mm.
January-May and July-August were the peak breeding seasons for
the species along the west and east coasts, respectively.

Size range of P. stylifera was 51-140 mm. Larger size groups were
available along the north west coast. There were two peak season for
breeding for P. stylifera, January-April and November-December.

At Kakinada 5458 t of shrimps were caught with cpue of 120.4 kg/
unit. The catch and catch rate decreased by 27% and 30%,
respectively in comparisonto 2001. Even though morethan 20 species
were encountered in the shrimp fishery, M. monoceros (28%) and M.
dobsoni (24%) were the major contributors. Size range of M.
monoceros was 51-170 mm.

The prawn catch landed by small trawlers at Visakhapatnam was
1199 t with catch rate of 2.26 kg/hr. The important constituentsin
the fishery were Metapenaeopsis barbata (18%), S. crassicornis
(11%) and M. monoceros (11%). Penaeus spp. formed about 6% of
the shrimp catch. Size range of M. barbata was 46-120 mm.
December-February wasthe peak spawning season. Sonaboats|anded
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5050t of penaeids with catch rate of 4.4 kg/hr. June-December was
the productive fishing season.

e The deep sea prawns caught by trawlers from ‘Quilon Bank’ were
landed at Sakthikulangara, Cochin and Munambam. The catch was
estimated to be 17888, which showed an increase of 52% over 2001.
Thecpue/hr d'soimproved by 35% from 36.9 kg to 49.9 kg. Pandalids
(55%) and penaeids (45%) contributed to the fishery.

« Metapenaeopsis andamanensis measured between 56 and 130 mm
in total length. Size ranges of Heterocarpus woodmasoni and H.
gibbosus were 71-130 mm and 76-145 mm, respectively.

* During January-April and December, 964 t of deep sea prawn catch 1% 2% 16%
waslanded at Tuticorin harbour. Heterocar pus spp. (47%), Plesionika
spp. (36%) and Solenocera hextii (13%) constituted the bulk of the /
catch.

* Ring seine operated along the Mangalore coast yielded 241 t of / v
shrimps during monsoon months of Juneand July. M. dobsoni (88%) R \ 27%
and P. indicus (12%) werethe contributors. At Calicut 7 t of shrimps 39 8%
were Caught by thls gear duri ng monsoon ConSi Stl ng Of M dObg)ni Heterocarpus gibbosus Heterocarpus woodmasoni
(55%) and P. indicus (45%) Plesionika spinipes Plesionika martia

Metapenaeopsis andamanensis M Aristeus alcocki
M Penaeopsis jerryi

» Pair trawl operation at Calicut during June-August resulted in 31 t of
shrimps, which composed of M. dobsoni (74%), P. stylifera (14%) Catch composition of deep sea shrimps
and P. indicus (12%). from *Quilon Bank’

e AtVizhinjam, trammel netslanded 45t of shrimpsduring May-August
in which P. indicus of size range 91-180 mm formed 96%. During
June-July, 43t of P. indicus (128-180 mm size) was caught by bottom
set gill nets at Manakudy. All females were in advanced stage of
maturity thus showing the peak spawning season.

e ‘Thallumadi’ catch (17 t) at Tuticorin consisted mostly of P.
semisul catus and femal esin mature condition wererarely encountered.
At Chinnapalam, in the Gulf of Mannar region, ‘thalluvalai’ landed
10t of juvenile green tiger shrimps with monthly mean size ranging
from 86 mm to 114 mm.

PROJECT CODE CRUICAP/02

PROJECT TITLE Stock assessment and management of non-penaeid shrimp resources of India
SCIENTISTS V.D.Deshmukh, Joe Kizhakudan and K. Asokakumaran Unnithan.
CENTRES Mumbai, Veraval and Kakinada

Fishery

» Fishery for non-penaeid shrimps was investigated from Veraval in
Gujarat, Kakinada in Andhra Pradesh and Versova and New ferry
wharf (NFW) at Mumbai in Maharashtra. Traditionally operated ‘ dol’
netsin Maharashtraand Gujarat, in addition to shrimp trawlersin al
the three states were the common gear.

« Edtimated catch of 2,966, 10,958t and 2,989t werelanded by trawlers
at NFW, Veraval and Kakinada landing centres by expending 1.27,
1.49 and 0.7 million trawling hours at the catch rates of 2.32, 7.37
and 4.29 Kg/hr, respectively. These shrimps contributed 6.2%, 14.9%
and 8.7%, respectively to thetotal fish landings at the three centres.

N
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Thetrawling effort declined by 8.3% and 9.8% and the catch decreased
by 29.4% and 35.1% at NFW and Veraval, respectively over 2001.
However, at Kakinadathe effort increased by 13.1% whilethe catch
improved by 211%.

Dol netsoperated from Nawabundar, Jaffarabad and Rajparalanding
centresin Gujarat together recorded a catch of 27,084 t at the rate of
31.3Kg/haul. In Mumbai, 617 t of non-penaeids at the catch rate of
15.38 kg/haul registered 47% decline over 2001

Non-penaeid shrimps contributed 35.1% and 62.9% to the dol net
landingsin Gujarat and at Versova.

Speciescomposition

Gear: Dol net
Species Versova Nawabundar
Acetes spp. 94.2% 68.1%
Nematopal aemon tenuipes 5.1% 25.2%
m Exhippolysmata ensirostris 0.7% 6.7%
—'HIH_I_E.’._'.-"—-:" ’ L
{,ﬂ'_ f’ f; - Gear: Trawl
Species N.F.Wharf Veraval Kakinada
\ Acetes spp. 97.0% 38.5%
N. tenuipes 100% 2.9% 45.6%
Nematopalaemon tenuipes, an important non-penagid E. ensirostris - 0.1% 5.6%
prawn resource in Maharashtra Plesionika spinipes —_— 9.0%
Others  — —_— 1.3%

Summary of biology of two important species

) i
Non-penaeid prawn landings at Veraval

Mumbai Nawabundar Kakinada

N. tenuipes
Size range (mm) M 30-63 26-64 31-70
F 27-72 26-70 31-80
Dominant modal class M 41-46 37-43 41-55
(mm) F 44-53 46-53 46-60
Berried females 41.2% 16.96% 42.8%
Peak month of breeding March, August  April June
Sex-ratio 1:25 1.2.2 1:2.4
E.ensirostris
Size range (mm) 31-95 31-95
Dominant modal class (mm) --- 76-80 41-55
% of mature females --- 23.2 55.4
Peak month of breeding January July

Recruitsof N. tenui pesenteringthefishery in December-January matured
for thefirst timein March-April along the Gujarat-M aharashtrawaters
but the subsequent spawning peak observed during monsoon (August)
wasthe period of massivematurationwhichwaslargely responsiblefor
the heavy recruitment of the speciesin December-January.

Stock assessment of N. tenuipes at Mumbai and Navabundar
showed exploitation ratio of 0.72 and 0.69, respectively.
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PROJECT CODE CRU/CAP/03

PROJECT TITLE I nvestigations on the resour ce char acteristics development of management strategies
for lobstersand crabs
SCIENTISTS Mary K.Manisseri, V.D.Deshmukh, M. Rajamani, K.R. Manmadhan Nair, K.

Asokakumaran Unnithan, K.K.Philippose, PT.Sarada, A.P. Dineshbabu, Joe K. Kizhakudan,
S.Lakshmi Pillai and K.N. Saleela.

CENTRES Cochin, Veraval, Mumbai, Mangalore, Calicut, Vizhinjam, Tuticorin, Mandapam, Kakinada
and Chennai.

* Thetotal estimated landing of lobsters during 2002 was 1364 t as
against 1389 t during 2001. In Maharashtra, the landing decreased Thenus orientalis dominated the |obster
from 506 t during 2001 to 402 t during 2002 and in Gujarat, from 297 landing at Veraval and Chennai,
tto 241t. Ontheeast coast, Tamil Nadu, Andhra Pradesh and West Panulirus polyphagus at Mumbai,
Bengal showed marginal increaseinthecatch. Statewise, Maharashtra, P. homarus at Calicut and Vizhinjam and
Kerala, Gujarat and Tamil Nadu contributed to 29.5%, 29%, 17.7% P. ornatus at Tuticorin and Mandapam.

and 14.3%, respectively. Theediblecrab Charybdisluciferaemerges

» At Veraval, lobster catch decreased by 49%, landing 23 t. 77% of the asafishery of importance at Kakinada.
catch was constituted by Thenus orientalis and the remaining by
Panulirus polyphagus. InT. orientalis, the size ranged from 31 mm
to 95 mm (CL) with themodal classat 66-75 mm length group. InP.
polyphagus, the modal classwasat 71-90 mm length group. Female
sex predominated the catches with 41% in berried stage.

e AtMumbai, 75t of P. polyphaguswerelanded showing 20% increase
over thelanding of the previousyear. Maximum landing was reported
in September when about 49% of the females were in ovigerous
condition. The sizes ranged from 58 mm to 385 mm with those
belonging to 100-170 mm length group forming the mainstay of the
fishery. Statistical analysis shows that exploitation rate (E) of this
species has reached an alarming level of 0.87 in males and 0.8 in
females. A programme has been undertaken by the Division under an
externally funded project for creation of awareness among fishermen
on the harmful effects of indiscriminate exploitation of lobsters.

e At Tuticorin and Mandapam, bottom-set gill netslanded 4t and 13t
of lobsters, respectively. P. homarus and P. ornatus constituted the
fishery. Trawlerslanded 33t of T. orientalisand bottom-set gill nets
2t of P. homarusat Chennai. In Kerala, thelobster landing improved
from 238 t during 2001 to 395 t during 2002. The deep sea lobster,
Puerulus sewelli, dominated the fishery. The season lasted from
September to April with maximum landing in October. Sizesranged
from 76-80 mm (TL) to 186-190 mm in males and 196-200 mm in
females. Femalespredominated the catcheswith about 9% in berried
stage.

* Thetotal estimated landing of crabs showed an increasefrom 29,900
t during 2001 to 36,400 t during 2002. Thefishery showed atrend of
increasein all the states except Gujarat. 39% of thetotal landing was
contributed by Tamil Nadu, 14% by Andhra Pradesh, 13% by Kerala
and 12% by Guijarat. 0

e At Veraval, the crab landings decreased by 50%, yielding 1480 t
whereas at Mumbai, the catches (197 t) showed 7% increase. NV NE
Charybdis feriatus dominated the edible crab fishery at both the
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centres. The dominant speciesat Mangal ore, Calicut and Cochin was
P. sanguinolentus. Maximum number of ovigerous females of this
species was landed in March. 1371 t of crabs were landed at
Munambam, Cochin, Neendakara and Sakthikulangara together.
Maximum landing (409 t) was reported in April. At Cochin about
50% of the catch was constituted by P. sanguinolentus, 35% by C.
feriatus and 15% by P. pelagicus.

Bottom-set gill nets landed 182 t of P. pelagicus with size ranging
from 64 mmto 185 mm at Tharuvaikulam near Tuticorin. Thespecies
predominated trawler landings (730 t) at Rameswaram also. At
Kakinada, 621 t of edible crabs were landed by trawlers with P.
sanguinolentus as the dominant species and 63 t by bottom-set gill
nets with P. pelagicus as the dominant species.

Taxonomy of important crustaceans
K. Asokakumaran Unnithan, Miriam Paul, Josileen Jose A.P. Dineshbabu and Joe K. Kizhakudan
Visakhapatnam, Kakinada, Chennai, Cochin, Mangalore and Veraval

CRU/CUL/01

50 speciesof shrimpsincluding 32 speciesfromthefamily Penaeidae,
4 from Solenoceridae, 1 each from Aristeidae, Sicyonidae and
Hippolytidae, 2 from Sergestidae, 4 from Palaemonidae and 5 from
Pandalidae were recorded and identity confirmed.

39 species of crabs, including 17 from Portunidae, 4 each from
Calappidae and Maiidae, 3 from Leucosiidae, 6 from Xanthidae, 1
each from Dorippidae, Ocypodidae and Goneplacidae and 2 from
Parthenopidae were recorded and identity confirmed.

9 species of lobsters, including 6 from Palinuridae and 2 each from
Nephropidae and Scyllaridae were recorded and identity confirmed.

4 species of stomatopods belonging to the family Squillidae were
recorded and identity confirmed.

Broodstock development, selective breedingand restocking of marine shrimps
K.R.Manmadhan Nair, G.Maheswarudu, Miriam Paul, U. Rajkumar, Chandrakant Pandit
Tayade, E.V. Radhakrishnan P.E.Sampson Manickam and V.S. Kakati

Mandapam, Visakhapatnam, Cochin and Karwar

SCIENTISTS

CENTRES

Successful domestication of the tiger ¢
shrimp Penaeus monodon achieved using .

both pond reared and tank reared F,
generation. Two generations produced by

application of artificial insemination and

unilateral eyestalk ablation technique.
Administration of testosterone at 5 ng/g
body weight increased male vigour.

Hatchery production and searanching of postlarvae of the greentiger
shrimp Penaeus semisul catus were carried out. Percent survival from
eggto PL, is87%.

1.32 million postlarvae searanched in the Gulf of Mannar.

F, generation Penaeus monodon were reared up to adult and
maturation experiments conducted.

Inbreeding of males and females of F, generation (8 females and 8
males) was carried out. Due to the absence of natural mating,
electroegjaculation of spermatophore was attempted but no
spermatophore could be obtained. Gradual mortality of males and
females occurred due to weakness possibly due to inbreeding
depression.
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 Testosteroneinjection administered to F,males @ 5 pg/g bodyweight
at every 5" day to induce spermatophore production and mating.

 Artificia insemination and eyestal k ablation did not induce maturation
and spawning and therefore, F, generation did not materialize.

* Mating with wild males attempted on the second group of F,
generation females. No response was obtained.

» Experimentsto increase malevigour by administration of testosterone
wereconducted. A control group with salineinjection wasmaintained.
Natural mating occurred in both control and experimental group with
higher percent of mating by injected group (60%) compared to control Broodstock of Penaeus semisulcatus
(52.6%).

PROJECT CODE CRU/CUL/02
PROJECT TITLE Breeding and seed production of lobster and crabs

SCIENTISTS E.V.Radhakrishnan, S. Josileen Jose, K.R. Manmadhan Nair, P.T.Sarada,
S. Lakshmi Pillai , V.S.Kakati and K.N. Saleela
CENTRES Cochin, Mandapam, Calicut, Karwar and Vizhinjam

« Established abroodstock holding, maturationand spawning systemat
Cochin. Adult females and males of the spiny lobster Panulirus
homarus stocked at aratio of 2:1 intherecirculation systemwerefed
on amixed diet of mussels, clams, squid and small shrimps.

* Repetitive maturation and spawning of viable eggs were observed.
Two batches of eggswere produced by asinglefemalewithinamoult

cycle

« Interval between hatching and the next spawning varied from 2-17
days.

« Fecundity of captive femal esweighing an average 5009 ranged from
3.5 to 4.5 lakhs per brood. Total number of eggs released during
second spawning was 20% less. Eggs were also smaller in diameter
and on hatching produced weaker larvae.

* Incubation period ranged from 20-23 days at a temperature of 28-
29° C.

« Phyllosomalarvae stocked at 10 nog/| attained stage 4 in 17 dayson
adiet of freshly hatched Artemia nauplii. For the first time, faster
growth of the larvae was observed.

« At Cdlicut, the phyllosoma of P. homarus larvae attained stage 6 in
43-50 days.

e Artemia nauplii and ground mussel meat embedded in agar agar
showed better acceptance by stage 5 larvae compared to gelatin
embedded feed. Feeding late stage larvae with *SELCO’ enriched
Artemia was al so attempted.

* Initiated breeding of the mud crab S serrata obtained from thewild.
Heavy infestation of egg mass of wild caught crab with ciliates and
fungus was observed. The average intermoult duration between the
zoea stages is 4 days. Studies conducted on rotifer production at
different salinitiesand pH showed highest rotifer density at asalinity
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Developed and standardized the
technology for maturation and breeding
of P. homarus in captivity by
environmental regulation and feed
control. The broodstock was stocked @
1.5 lobster/n? in a recirculation system
with coarse sand substratum. By
maintaining average light intensity of 40
lux, salinity ranging from 32 to 35 ppt, pH
8.0-8.2, DO level >4 ppm and on daily
feeding with fresh feed comprising
mussel, clam, squid and small shrimps,
the lobsters matured, mated and regularly

oviposited viable eggs with 95% . ] gmh'.{ .
o . leposi
hatchability. , - ; spermatophore

Eggs
attached to
the pleopods

Panulirus homarus matured and bred in the laboratory

of 30 ppt and pH 7.5-7.6. Rotifers fed on Nannochloropsis sp. had
higher carotenoid content (14.72 g /g) compared to those fed on
Chlorella sp. Survival during zoea was higher in larvae fed on
Nannochloropsis sp. enriched rotifers (60%) compared to those fed
with Chlorella sp. (45%).

* Achieved hatchery production of the mud crab Scylla serrata. Zoea,
metamorphosed to megal opa after 17-18 days.
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During the year 2002 the Molluscan Fisheries Division implemented
seven I nstitute proj ects, two on fishery resources characteristics, four on
mariculture and one on taxonomy. The Division aso has implemented
two National Agricultural Technology Projects, four AP Cess Fund
projects, one ICAR Revolving fund project and two projects funded by
the International Foundation for Science.

PROJECT CODE
PROJECT TITLE
SCIENTISTS

MOL/CAP/01

CENTRES
Kakinada and Visakhapatnam

I nvestigationsweretaken up during thisyear from five centres along the west
coast of Indiaviz., Mumbai (New ferry Wharf), Mangalore (Mangalore &
Mape), Cdicut (Cdicut & Beypore), Cochin (Cochin, Viypeen, Munambam,
Neendakara& Sakthikulangara) and Vizhinjam and five centresa ong the east
coast, Tuticorin, Mandapam (Mandapam, Pamban & Rameswaram), Chennal,
Kakinada and Visakhapatnam. Traw! units undertaking daily and multi-day
voyages contributed to more than 90% of the cephalopod catch. At Vizhinjam
hooks and lines operated from mechanized and non-mechanized crafts and
boat seines accounted for entire landings. The landings along the west coast
accounted for the bulk of the production. The all India production of
cephalopodsisestimated at 1, 04,354 tonnes. The production estimates, catch
rate, percentage in all fish catch and percentage of squids, cuttlefishes and
octopusfrom different centers are shown below.

Table. Cephalopod production estimates, catch rate and group percentage from different centres

Centre Catch(t) C/U(kg) % inAF Squids(%)
Mumbai 2427 118 5 61
Mangalore 3944 106 8 75
Malpe 1732 66 6 71
Calicut
Puthiyappa 1410 66 9 42
Beypore 1762 126 13 26
Cochin 1772 155 8 32
Munambam 1552 56 7
Vypeen 2182 109 12
Neendakara 6333 117 11
Sakthikulangara 6511 159 18
Tuticorin
Trawl net 894 5 17
Hooks & lines 301 16 100 43
Mandapam 317 10 3 29
Rameswaram 70 12 2 27
Pamban 617 5 1 18
Chennai 2388 45 7 37
Kakinada 855 19 3 11
Visakhapatnam 894 2 13
Vizhinjam
H&L (mech) 149 4 7 46
H&L (Non-mech) 5 2 11 82
Boat-Seine 230 4 2 100
Shore-seine 1 18 23 100
All India 104354 3.95
R
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MOLLUSCAN
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DIVISION

Fishery and biological characteristics of exploited cephalopod resources

M.M. Meiyappan, R. Sarvesan, G.S. Rao, A.C.C. Victor, K.S. Mohamed, V. Kripa,

PK. Asokan, Sujitha Thomas, Geetha Sasikumar, M.K. Anil, Boby Ignatius

Mumbai, Karwar, Mangalore, Calicut, Kochi, Vizhinjam, Tuticorin, Mandapam, Chennai,

Cuttlefishes(%)
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Octopus(%)

1
2
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Multi-day trawlers contributed to the mgjor portion of the catch at al the
centres. Along theKarnataka coast purse seines harvested the squids during
post-monsoon. At Vizhinjam, 60% of the catch was caught by boat-seines
and 40% by hooks & lines operated from mechanized (39%) and non-
mechanised crafts (1%). Shore-seines caught only very small quantities.

When compared with production statistics of the previous year, the
estimated catch at Mangalore increased by 8%, Malpe 25%, Beypore
25%, Tuticorin 1%, Chennai 182%, Kakinada 37%, Visakhapatnam
122%, Vypeen 157%, Sakthikulangara 35% and Neendakara 12% but
declined by 14% at Cochin, 25% at Puthiyappa, 28% at Mandapam, 9%
at Rameswaram and Vizhinjam by 15%. The catch rates at Mangalore
increased by 7%, Malpe 8%, 31% at Beypore, Chennai 100%, K akinada
33% and but decreased by 38% at Puthiyappa, 4% at Tuticorin, 57% at
Mandapam, 8% at Rameswaram, 7% at Cochin and 84% at
Visakhapatnam. At Vizhinjam the yield from boat seines increased by
231%, hooks & lines (non-mechani sed) by 40% but declined by 43% for
hooks & lines (mechani sed).

Species composition (in %) at different centres

1 % g
G / : g c é ] . o g_ =
TPIEREs s |8g| 3|5 | 88| | 2| £| 2| B

S | &8§5| = | £ | 55| B | §| §| §
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Cuttlefishes

Sepia pharaonis 82.4 79 37 42.7 70 28 40 100 30.7

S aculeata 0 62 44.3 18 43 48 53.6

S prashadi 4.6 3 2

S elliptica 24 16.5

S brevimana 3 2

S trigonina 0.8

Sepiellainermis 9.8 15 1 13 7 27 12 15.7

Squids

Loligo duvauceli 80.6 89.5 | 100 7 314 69 88 100 55 100

L. uyii 3 3

Doryteuthis singhalensis 17.8 45

D. sibogae 12 10.5 28 28 3

Sepioteuthis lessoniana 0.4 65 68.6

Octopus

Octopus membranaceaous 61.3 89

O. dallfusi 336 74

O. lobensis 21

Octopus sp. 0.6

Hapal ochlaena macul osa 75

Cistopusindicus 24 35 26

Speciescomposition

Among cuttlefishes, S pharaonis was the dominant species along the
west coast, while it was S. aculeata in Andhra Pradesh. Among squids
L. duvauceli was the dominant species along both west and east coast,
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excepting at Mandapam, Rameswaram and Pamban, where S. lessoniana
was the dominant species. At Cochin, there was a remarkable decrease
in the catch of the siboga squid D. sibogae and the octopus catch,
especialy that of O. membranaceaous. O. dollfusi showed a notable
increase.

Biology of key species
Loligo duvauceli

At Calicut the dorsal mantle length ranged from 40 to 220 mm with
modes at 80-100mm with mean sizes varying between 76 and 118mmin
the case of males, 50-150 mm with modes at 80-100 mm, with mean
sizesranging from 80 to 107 mm in the case of females. The M:F ratio
ranged from 33:67 to 59:41 and immature squids dominated the fishery
except during December. Along Kakinada coast the sizerange of males
was 40-149 mm with dominant mode at 80-89 mm. Itsmean sizeranged
between 67.4 and 116.7 mm. The size range of femaleswas 40-159 mm
with dominant mode at 90-99 mm. The mean size was between 66.6 and
121.6 mm. Juveniles occurred in the range of 20-49 mm during February-
April and August-September. Males were generally dominant in the
fishery. Mature squids occurred through out the year with peaks during
June-October. The DML varied from 40 to 159 mm for males and 50-
159 mm for femalesin the fishery along the Visakhapatnam coast.

Sepia pharaonis

The length range at Cochin was 40-480mm with multiple modes
throughout the year. Peak recruitment was noticed during January-
February. Population parameters were Loo 387mm, K 0.63, Z 1.57, M
1.1, F0.47 and F/Z 0.3. The stock did not show any sign of over-fishing.
Along Vizinjam coast the size of this species was 180-429 mm with
mean sizes ranging from 250 to 303 mm. Males were dominant during
March, September, November and December. Mature animals were
dominant during January-March period.

Stock dynamics

At Cochin, the exploitation rate of L. duvauceli showed adrastic decline
from 0.72in 2000 to 0.48 during 2002, while the exploitation rate of O.
membraneaceous showed increase. The decreased abundance of L.
duvauceli in the grounds off Cochinwas noteworthy. TheincreaseinZ
values of O. membraneaceous is a pointer towards exercising caution
in exploitation.

Analysis of monthly mean lengths of L. duvauceli during 1998-2001
showed fluctuations. The trend line showed marginal decline. Since
the catch rate of the species did not show a concomitant declining trend
with increased effort, there may not be any over fishing in the stock at
present.

44

Centre Period
Mumbai January-April
Mangalore February-April, June, August
Malpe February, March, May, August
Puthiyappa March, August, September
Beypore January, April, August,
September, November
Cochin January, April, August, October
Vizhinjam August, September, October
Tuticorin January — March for trawl nets
& March, June, duly
for hooks & lines
Mandapam April, June, July-September
Rameswaram April, June, July, November,
December
Pamban January, June, September
Chennai June - October
Kakinada July-October
Visakhapatnam  August-October

Seasonal abundance of cephalopods at different centres
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Variation in monthly mean lengths of Loligo duvauceli

at Cochin (annual mean lengths in box)

Destruction of Cuttlefish eggs by trawlers

Along Munambam-Ponnani coast during
post monsoon period, hooks & line crafts
deployed indigenously designed cuittlefish
aggregating devices using coconut flower
bunches bundled together and suspended
in mid-water column using sand bags as
anchors at depths ranging from 30-50m.
The position of these devices was marked
with GPS. Cuttlefish which aggregated in
these areas for laying eggs are caught by
hand lines. These devices were hauled up
by trawlers. Each of the flower bunches
had about 1000 eggs and 150 flower
bunches formed one unit. It has been
estimated that about 1.5 lakhs of eggs
were destroyed by this method.
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Exploitation rates of major cephalopod stocks exploited at Cochin
FisheriesHarbour during 2002

SPECIES VA M F Exploitation
Estimate Estimate Estimate Rate(F/Z)

Loligo duvauceli 4.00 2.09 191 0.48

Sepia pharaonis 157 1.10 0.47 0.30

Doryteuthissibogae  2.74 1.30 144 0.53

Octopus

membranaceous 6.24 2.07 4.17 0.67

A similar analysison S. pharaonis showed an increasing trend until 2000
and decline in 2001. However, the trend line fitted showed an overall
increasing trend. It is concluded that the stock is healthy without any
sign of over fishing.

Assessment of bivalve and gastropod resources
G.Syda Rao, R.Sarvesan, P.V.Sreenivasan, A.C.C. Victor, A. Chellam, T.S. Velayudhan,

V.Kripa, ShojiJoseph, Geetha Sasikumar, P. Laxmilatha, PK. Ashokan, Sujitha Thomas N.
Ramachandran, M.K. Anil and Boby Ignatius

CENTRES

Mumbai, Karwar, Mangalore, Calicut, Kochi, Vizhinjam, Tuticorin, Mandapam, Chennai,

Kakinadaand Vishakhapatnam

Meretrix casta landings in Moorad estuary, Kozhikode

The fishery of bivalves and gastropods at 36 main landing centers was
monitored and based on this the total landing was estimated as 60,307
tonneswith bivalvesforming 97 % of thelanding. Among bivalves, major
contribution was by clams (63%), followed by mussels (34%) and oysters
(3%). The details of fishery of the bivalvesand gastropods at Karnataka,
Kerala, Tamil Nadu and Andhra Pradesh are given below.

Six species of clams viz., Millorita cyprinoides, Paphia malabarica,
Sunetta scripta , Meretrix casta, M. meretrix, Marcia opima, and the
cockle Anadaragranosa contributed to the commercial fishery. Among
mussels, the green mussel Pernaviridis and the brownmussel, P. indica
contributed to thefishery. Crassostrea madrasensis, Saccostrea cucullata
were the major exploited edible oysters and Placenta placenta is the
major window pane oyster species.

Villorita cyprinoides was the major clam landed (20,666 tonnes) and
Vembanad Lake in Kerala continued to be the major fishing centre for
thisresource. It was also fished from Korapuzhaand Chaliyar estuaries
in north Kerala. While fishery was prevalent throughout the year in
Vembanad lake, in north Kerala it was observed only during April in
Korapuzhaand from April to Junein Chaliyar.

Paphia malabarica was the second dominant clam resource and
Ashtamudi Lake in Kerala was the mgjor fishing area. This clam was
also fished from Dharmadam estuary in Kerala. In Karnataka, 622 tonnes
of Paphia malabaricawaslanded mainly from the backwatersin Gangoli
(340tonnes) and Kali estuary (282 tonnes). In AndhraPradesh, 4 tonnes
Paphia malabarica was landed from Kakinada bay.

About 4486 tonnes of Sunetta scripta were fished from the coastal areas
of Cochin and utilized mainly for the shell. Meretrix casta was fished
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from the major estuaries of Kerala and Karnataka and the total landing
was estimated as 3,571 tonnes. The meat was utilized mainly in the
domestic market. In Kerala, Meretrix casta fishery was more prevalent
in the northern region especially from Kottakal and M oorad region (940
tonnes), Chaliyar (491 tonnes) and Dharmodam (41 tonnes.) In central
Kerala the significant observation was the depletion of the stock in
Chettuva estuary. The fishermen shifted the fishing activities from
Meretrix casta beds to Mllorita cyprinoids beds from October 2002
onwards due to depleted stock. In Karnataka, 1477 tonnes of Meretrix
castawerelanded mostly from Mulki estuary. Good fishery was observed
at Bhimili near Visakhapatnam in Andhra Pradesh.

Meretrix meretrix fishery was observed in Aghnashini estuary (200 tonnes)
in north Karnataka and at two regions Bhimili (70 tonnes) and Kakinada
Bay (16 tonnes) in Andhra Pradesh. The fishery for Marcia opima was
seen only at Gangoli in south Karnatakawhere 5 tonneswere landed.

With atotal estimated landing of 20, 213 tonnes, mussel fishery showed
an increasing trend. The main reason was the intense fishing activity
along the Gangoli-Byndoor coast of Karnatakawhere 10,297 tonneswere
landed. The main mussel landing centres in Kerala were Elathur,
Kadalundi and Thikkodi. Apart from this, mussel fishery was observed
in Ashtamudi Lake where 550 tonnes were landed during the period
January to March 2003. From Tamil Nadu, 63 tonnes of green mussel
were landed from Uppanaru estuary (63 tonnes) and Thangaittu. These
were targeted towards the mussel market in Kerala. The brown mussel
fishery was restricted to southeast and southwest coasts and about 420
tonnes were landed mainly from Mulloor, Vizhinjam and Pulinkudi.

Mussel fishery landings in Karwar

The major oyster species landed was Crassostrea madrasensis (1456
tonnes), followed by Saccostrea cucullata (87 tonnes). 146 tonnes of
thewindowpane oyster Placenta placenta waslanded. Thefishing centers

Estimated bivalve landing of the major bivalve resourcesduring the period 2002-2003

Resource Karmataka Kerala  Tamil Nadu Andhra Total
Pradesh  (intonnes)

Sunetta scripta 0 4486 0 0 4486

Paphia malabarica 622 6277 0 4 6903

Clams Meretrix casta 1447 1600 0 524 3571
& Meretrix meretrix 210 0 0 86 296

Cockles Villorita cyprinoids 0 20666 0 0 20666
Anadara granosa 0 0 0 873 873

Marcia opima 5 0 0 0 5

Total 2284 33029 0 1487 36800

Edible Crassostrea madrasensis 110 1007 0 339 1456
Oysters & Saccostrea cucullata 87 0 0 0 87
Windowpane Placenta plancenta 0 0 0 146 146

Oyster Total 197 1007 0 485 1689

Perna viridis 10471 9259 63 0 19793
Mussels Perna indica 0 420 0 0 420

Total 10471 9679 63 0 20213

Total Bivalves 12952 43715 63 1972 58702
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for edible oysters were Dharmadam estuary, Vembanad and Ashtamudi
LakesinKerala, Agnashini and Kali estuariesin Karnatakaand Kakinada
and Bhimili estuariesin Andhra Pradesh. Theentirequantity of P. placenta
was from Kakinada bay.

Gastropods were landed mainly by the trawlers. About 116 tonnes of
sacred chank, Xanchus pyrum was landed along the south east coast
mainly at Ramaeswaram, Mandapam, Keelakarai and Tuticorin. Thesize
of chanksranged from 90 to 240 mm. Significant quantitiesof gastropods
such as Babylonia sp., Conus sp., Bursa sp., Murex sp., were landed
from KakinadaBay (893 tonnes) and Thangaithittu estuary in Pondichery.

PROJECT TITLE Technological feasibility studiesand up-gradation of molluscan mariculture
SCIENTISTS K.K.Appukuttan, A.C.C. Victor, V.Kripa, R. Sarvesan, P.V. Sreenivasan,

G. SydaRao, A. Chellam, P. MuthiahT. S. Velayudhan, K.S. Mohamed,

Geetha Sasikumar, P. Laxmilatha, PK. Asokan, Sujitha Thomasand |. Jagadis
CENTRES Mangalore, Calicut, Kochi, Tuticorin, Mandapam, Chennai, Kakinada, & Vishakhapatnam

Mussel farm at Padanna, Kasargod, Kerala

The total bivalve production through farming was estimated as 1600
tonnes with 1250 tonnes of green mussel, Perna viridis and 350 tonnes
of oyster, Crassostrea madrasensis. The production of the green mussel
was mostly in the northern and central regions of the Kerala state while
oyster farming was more prevalent in central and southern regions.
However, due to scarcity of seed of both these resources in the natural
beds, progress was slightly hampered.

Along with this, effortswere madeto refine the clam culture technol ogy
and onshore pearl culture of Pinctada fucata.

Mussel and Oyster Farming

The Aquaculture Development Agency in Kerala (ADAK) initiated a
new programme on mussel farming with scientific support from CMFRI.
Under this, sites for mussel farming were selected and training
programmes were conducted in North Kerala. 15 groups were selected
by ADAK and they were given free material such as bamboo poles (25
nos.), nylon rope (13 kg) and other necessary itemsfor setting up mussel
farms.

A training manual in Malayalam on mussel farming for farmers was
prepared and distributed to the trainees. Training was provided to 340
fishers including 180 women in the coastal villages. Training was
conducted at Atholi, Chaliyar, Kannur, Beypore, Elathur, Padanna,
Pattuvam, Payyanur and Purangara.

Shri. Gul Mohamed, the first mussel farmer in the state who was
encouraged to start mussel farming by CMFRI wasawarded ‘ Karshaka
Siromony’ for the year 2002 by the Ministry of Agriculture, Govt. of
India. Three of mussel farmers at Atholi, Mr K.T.Gopalan,
K.V.Rarichakutty and K.T.Chandran were awarded Karshaka award at
Peruvananmuzhi KVK center of 11SR (Indian Institute for Spicesresearch)
for the contribution towards devel oping mussel cultureinthe Korapuzha
backwaters. Their effort inspired many villagersto take up mussel culture.
Apart from these two mussel farmers; Mr. D.L. Xavier from Narakkal,
Mr. PV. Rassak from Chettuva and one oyster farmer Shri Vincent
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M ukkadan from K ollam were awarded the best farmer award by CMFRI
in collaboration with KVK on Kisan Divas.

A one-day seminar wasorganised on‘Mussdl culturein Malabar-prospects
and congtraints’ at Calicut on 14 th May 2002. A booklet containing
variousaspects of Mussel mariculturewasreleased by the ML A of Calicut
and received by the former Mayor of Calicut.

At Kayamkulam and Ashtamudi Lakes, oyster farming in estuaries
progressed through farming by Women Self Help Groups with 10 to 15
members per group and with financial aid from BFFDA. The ADAK
and the BFFDA jointly organized the harvest with scientific support from
CMPFRI. For the benefit of plannersand statefisheriesofficials, amanual
on oyster culture was prepared.

Oyster culture experimentswereinitiated at Korapuzhaestuary in Kerala.
Theintensity of spat fall was found to be 5 spat per ren. Along the east
coast, at Muttukadu backwaters, the spatfall was high in February with
an intensity of 3to 34 spat per tile (average 17.7 spat).

The average monthly condition index (Cl) of the farmed oysters ranged
between 3.9 and 6.2 and the average monthly meat percentage (MP) of a
ren with average 35 oysters ranged between 7.8 and 16.3. The Cl and
percentage of meat to total weight could be related to the reproductive
activity of the oysters. The high Cl and MPin February, March, May and
September, October was related to the mature gonad and subsequent
lowering in April, November and December to the spawning phase. The
spawning phasein summer is short whilein late monsoon and early pre-
monsoonitisprolonged . The condition index of oysters showed moderate
(r = 0.48) correlation with salinity and negative correlation (r= -0.46)
with gross productivity. The meat percentage showed moderate correlation
(r=0.47) with nitrate. The Condition index and meat percentage did not
show significant correlation with other physico — chemical parameters
like ammonia, phosphate, nitrite, total suspended solids, dissolved oxygen
and net primary productivity. The harvesting of farmed oysters can be
scheduled with the peak valuesin Cl and meat percentage.

Pear| Culture

In the on-shore pearl farms of CMFRI at Vishakapatham, 650 pearl
oysters, Pinctada fucata were implanted with 5 to 7 mm nuclei. The
rejection was 50 % at the end of 40 dayswith negligible post implantation
mortality.

Clam Culture

At Tuticorin, Marcia opima seed of 4.8mm length and 0.03gm weight
grew to 23.5 mmwith 3.5 gmindicating agrowth rate of 1.6mminlength
and 0.29 gm per month. In another experiment conducted to study the
effect of substrata on the growth and survival of Paphia malabarica, it
was observed that the growth rate was highest, 5.1mm/month infine clay
followed by 3.8 mm in coral sand and 3.6 mm in clay sand during the
same period. The survival was 84.3 %, 46.9% and 32.5%, respectively
in the three substrata.

Experimentson farming of theclam Meretrix casta were doneat Chitrapau
and Bappandu in Mulky estuary. Seed clams of averagelength 20.5 mm
and weight 2.25g were stocked in an inter-tidal site after clearing and
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Oyster farm at Kayamkulam managed by awomen self
help group



49

PROJECT CODE MOL/CUL/02

CMFRI Annual Report 2002 - 03

raking the site. The sitewas protected by a pen enclosure made of bamboo
polesand old synthetic fish nets. The clamswere harvested after 78 days.
At Chitrapu, the clamsreached an average length of 27.5mm and weight
7.29 g indicating an average monthly growth rate of 2.67mm. At
Bappandu, the clams with an average growth rate of 2.18mm /month
attained an average length of 26.2 mm with atotal weight of 7.02 g.

PROJECT TITLE Selective breeding of pear| oyster Pinctada fucata

SCIENTISTS T. S. Velayudhan, P. C. Thomas, P. Muthiah, G. SydaRao, N. Ramachandran, S.
Dharmargj, V.Kripa, Shoji Joseph, Boby Ignatius, U. Rajkumar and C.P. Tayade
CENTRES Kochi, Vizhinjam, Tuticorin, Mandapam and Vishakhapatnam
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Black band on the shell of Pinctada fucata (Gould) spat
produced in the hatchery selected for trait studies

PROJECT CODE MOL/CUL/3

Studieson trait selection in pear| oyster

A total of 40 selected adult pearl oysters were induced to spawn and the
spats were segregated into three groups based on growth performance.
After aperiod of one month, each group was again segregated into two
groups based on the growth pattern as> 10 mm size and < 10 mm. Thses
oystersare maintained in the farm for the selection of different traitsand
studying the growth performance for conducting sel ection experiments.
Electrophoretic studies were conducted to identify the specific proteins
responsible for each trait.

e A preliminary selectiontrial wasmadeaccordingto shell colouration
such as black band, green band and red plain band from 700 spats.

¢ In the transplanted spats from Vizhinjam to Kollam, the maximum
average growth was observed in black band followed by green band
& red plain band where black band attained 50.02- 53-06 mm in
DVM from aninitia size 20.40 - 23.76 mm with in a period of one
year in westcoast.

¢ Inthe Tuticorin hatchery the pearl oysters with bigger body cavity
and smaller body cavity were selected and inbred and found that the
progeny of bigger cavity animals retained this character. Further
attempts were made to segregate and inbreed this group.

Studieson theelectrophoretic profileof varioustissuesof pear| oyster

¢ Proteinsinitsnative nature wereisolated from mantle tissue, adductor
muscles, foot and digestive system of the pearl oyster Pinctada fucata.
Initial studies showed individual tissue specific proteins and few
common bands shared in all the tissues.

PROJECT TITLE Technological upgradation of molluscan seed production

SCIENTISTS P. Muthiah, P. Laxmilatha, S. Dharmaraj, A. Chellam, PK. Asokan, Sujitha Thomas,
|. Jagadis, Baby Ignatius and M.K. Anil
CENTRES Calicut, Vizhinjam, Tuticorin and Mandapam

¢ 11 spawning experimentswere conducted by thermal stimulation and
thelarvae of Crassostrea madrasensiswerereared in Tuticorin Shell
Fish Hatchery for triploidy induction. All the eggs after fertilization
were treated for 2 minutes in 32° C. Only 7 experiments were

fam m‘gﬂ
B

B
ASHERiES' “&’*



CMEFRI Annual Report 2002 - 03

successful. The percentage of settlement varied from 0.11 to 2.3.
Totally 49,392 spat were produced.

98,500 seed of P. fucata were produced at Tuticorin hatchery of which
40, 000 were supplied to Kollam, Vizhinjam and Lakshadweep
farmersfor location testing experiments and the rest weretransferred
to the farm at Tuticorin.

Experiments were conducted for induced breeding of adult green
mussels Perna viridis at the shell fish hatchery at Calicut. Mixed
algae Tetraselmis, Isochrysis galbana and Nannochloropsis (ratio
1:2:1) was provided at the rate of 30, 000 — 40, 000 cells /ml/day to
brooders. Spawning trials were made but could not succeed as the
gonads did not develop well.

In one spawning 24.36 lakhs ‘D’ shape larvae of Paphia malabarica
werereared providing I sochrysis galbana asfood and 1, 74,400 spats
were produced in the Tuticorin Shell Fish Hatchery. The clam seeds
on 64" day attained mean size of 2.6 mm and on 87" day attained
mean length of 3mm; the seeds were ranched in Tuticorin bay. P.
malabarica seed of 3 mm grown for a month in sandy substratum
had more growth increment of 5.1 mm with 84.3% survival than those
reared in clay sand and in coral sand.

Six egg capsuleswere rel eased by sacred chank Xancus pyrum brood
stock inthe hatchery at Mandapam Camp. The baby chanks released
did not survive beyond day 3. The baby chanks released from the
egg capsules collected from wild and maintained in the hatchery, were
healthy and reared by feeding initially with small earthworms and
small clams after 5™ month. After 11 months, they attained average
length of 64.8 mm from aninitia length of 29.17 mm and av. weight
of 38.45gmfrominitial weight of 2.55 g with monthly growth rate of
3.23mminlength and 3.26 g in weight.

Cuttlefish, Sepiellainermisfed with livefeed, had grown to 42.6 mm
(ML) and laid eggs on 122™ day whereas growth was less in the
juveniles fed with frozen-feed; and total mortality occurred on 75"
day at Tuticorin hatchery.

Adults with average ML 77.6 mm from F11 generations and 1,540
juveniles with ML 4 mm from F-14 generation of Sepiella inermis
were searanched.

Theegg capsulesof S pharaoniscollectedin April’ 02 from Vizhinjam
bay started hatching after 12 days at 28° C. The hatchlings were fed
with mysids and later with Artemia and small fishes. In 5" month,
they attained average size of 150 mm (ML) with av. weight of 30 gm.
On 6" month the av. weight of 523 gm was obtained.

Egg massof S. lessoniana, was collected by suspending 8—10 coconut
inflorescencesfrom the pearl oyster raft the Vizhinjam bay. Egg masses
thus collected were used for rearing experiments. The hatchlings
increased from 8.2 mm (TL) to 24 mm in 44 days.
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Umbo stage larvae of Paphia malabarica

Spats of Paphia malabarica
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Egg mass of Sepia pharaonisin the Vizhinjam hatchery
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Marinepear| production through tissue cultureand diseaseinvestigationsof farmed bivalves
S. Dharmaraj, PK. Asokan, P. Laxmilatha, N.K. Sanil, K.C. George, P. Muthiah,

Marine pear| production through tissue culture

The explant culture of pearl oyster mantle resulted in good growth of
cells in-vitro and formed a thick cell sheet. The cells had coloured
granules, which were the precursors for crystal formation. Experiments
were conducted to test thefeasibility of pearl production throughinjection
of free cells. The free cells, which proliferated from the explant culture
of the mantletissue of Pinctada fucata wereinjected at the gonad region
of nucleated oysters and reared in out door pearl farm for 115 days. The
resultswere not positive. Therejection ratewas 78.2 % and without any
nacre coating on the nucleii.

Two different methodsweretried to improvethe quality of graft used for
pearl implantation viz. treatment in medium 199 and processing of graft
tissue by sterilizing and antibiotic treatments.

Effect of graft treated in medium 199 on pear| production

After the routine preparation of graft mantle pieces (2mm x 2mm size)
for implantations, these were soaked in the culture medium 199 till
nucleation. The mortality was 30.6 % and pearl production 15.5% at the
end of 160 days. An evaluation of quality of pearls indicated that ‘A’
quality pearls produced were 15.5%.

Effect of pre-treated graft tissue on pearl production

M odificationswere madein the preparation of graft tissuein pearl oyster.

SCIENTISTS
T.S. Velayudhan, K.S. Mohamed
CENTRES Tuticorin, Calicut, Cochin
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The granules - the precursors for nucleation of crystals
being released out of the mantle cell of abalone

The mantle strip taken from surface - sterilized pearl oystersand washed
in 10ml sterile seawater (SSW) twice for 5 minutes each. These were
treated in 35% alcohol for 15 seconds and washed twice in antibiotic
solution containing 1000 pg/ml streptomycin and 2000 1U/ml penicillin,
each for 5 minutes, washed in SSW twice and soaked in medium 199.
Themantle strip was cut into 2 x 2 mm pieces and used for implantation.
After 155 daysthe mortality was 33.5% and pearl production 8.8% with
‘A ‘grade pearlsforming 16 %.

I nvestigations on disease prevalencein bivalves

Mortality due to diseases was not observed in oyster farms. Larval
mortality occurredin4larval rearing setsout of 11 inthe hatchery. Among
thefour, themorta ity was dueto copepods and ciliatesin two experiments
and the other two were due to fungal attack. The treatment of parathion
@ of 0.05 ppm reduced the larval mortality due to copepods and ciliate
attack onthelarvae.

Lysosozyme activity patterninthe digestive gland of green mussel Perna
viridis was studied using the turbidometric assay for lysozyme. The
mussels were exposed to copper and mercury at 0.5, 1.0 and 2.0 ppm.
Samples were collected at the end of 24 hrs and 48 hrs. The results are
expressed asthe unit of lysozyme activity which causesadecreasein the
absorbance of 0.001 per minute per g of tissue. Thelysozyme activity in
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the digestive gland control group was 1641.13 units per minute per gram
of tissue while in the copper and mercury treated groups it was 666.66
units and 1403.18 units, respectively.

The haemolymph lysozyme activity was 250 units per minute per gram
of protein for control and 50 units for copper and 100 units for mercury.
It was found that the lysozyme activity was lowest in copper treated
musselsfollowed by the mussel s exposed to mercury when compared to
the mussel that were not exposed to either copper or mercury.

Probioticsin bivalve larval rearing

Axenic cultures of Chaetoceros sp were set up in thelaboratory and total
bacterial counts on seawater agar (SWA) were made on day 1, 5, 15, 19
and 29. Results showed that with the growth of the diatom culture, the
species richness declined and then increased with the age of the culture
and subsequent crashing.

The speciesdiversity asexemplified by Brillouin, Shannon-Weaver and
Simpson indices showed an increase with increasing age of culture until
final crashing.

Diversity indices of Chaetoceros culture during different days

Species Richness
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Bacteria taxa biodiversity in Chaetoceros culture

Species Species Brillouin Shannon- Simpson
Richness Evenness Weaver Diversity
diversity
Tot Spp Tot Individ Margalef d J' H H’ 1-lambda
Dayl 2 18067 0.102 0.049 0.034 0.034 0.011
Day5 2 27666 0.098 0.707 0.490 0.490 0.311
Day15 2 613333 0.075 0.932 0.646 0.646 0.454
Day19 2 6000 0.115 0.918 0.636 0.637 0.445
Day29 3 1800000 0.139 0.552 0.607 0.607 0.319
The relationship between species richness (Margalef’s d) and Simpson
diversity (1-lambda) is shown in Figure.
ThePCA and cluster analysisrevealed that the bacteria diversity in Day1
isseparate from the bacterial diversity during Day5, 15 and 19 which are
during the log phase of the diatom culture. Further, Day29, which is
close to the period when the culture crashed has an entirely different
bacterial diversity, which is dominated by bacterial taxa, which are
phytophagous.
PROJECT CODE MOL/BIOD/01
PROJECT TITLE Biodiversity of marine molluscs
SCIENTISTS Shoji Joseph, K.K.Appukuttan, R. Sarvesan, P. Muthiah, P.V. Sreenivasan,

T.S. Velayudhan, V. Kripa, P. Laxmilatha, PK. Asokan, Sujitha Thomas and |. Jagadis

CENTRES Kochi, Calicut, Mangalore, Chennai, Tuticorin and Mandapam

» Gastropods & bivalveswere collected from Kollam, Kochi, Malabar
Coast, Chennai and Cudallore.

» 230 specimes belonging to 30 genera 25 families were collected and
identified from 4 stations.
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During the period under report, FEMD conducted research to achieve
the targets through 6 Inhouse projects, 2 funded projects, 2 NATP and
one ICAR Revolving fund project. In addition to this 7 Consultancy
programmes rel ated to environment were al so implemented.

PROJECT TITLE Monitoring the environmental characteristics of theinshorewatersin relation to fisheries.

SCIENTISTS C.P.Gopinathan, G.S.D. Selvaraj, V.Chandrika, T.S.Naomi, Gulshad Mohammed,
PK.Krishnakumar, S. Jasmine, V.V.Singh, P.S.Asha, K.Vijayakumaran, Rani Mary George
and Bindu Sulochanan.

CENTRES Cochin, Calicut, Mangalore, Karwar, Mumbai, Minicoy, Veraval, Tuticorin, Mandapam,

Chennai, Visakhapatnam.

In order to study the various hydro-biological parameters of thewest and
east coasts, regular water samples were collected from 10 m and 20 m
depth stations and analysed for various hydrological properties. The
various physico-chemical parameters studied were water temperature,
sdinity, dissolved oxygen content, pH and nutrients such asnitrite, nitrate,
phosphate and silicate. Both light and dark bottle oxygen technique and
chlorophyll ‘a’ estimations were carried out at selected centres for the
determination of primary production. The biomass of zooplankton was
also estimated by the displacement volume method.

Water temperature ranged from 22.5-32.5°C on the west coast and
25.8-36.3°C on the east coast.

Salinity ranged from 8.5-37.3 ppt in the west coast whileit was 21.4-
38.0 ppt in the east coast.

Dissolved Oxygen content ranged from 1.88 — 6.9 ml/l in the west
whileit was 1.4 — 7.3 ml/l in the east coast.

pH ranged from 7.1 —8.5 for both the coastswithout much variations.

Nitrate and Phosphate levelsranged from 0.03 - 14.7 and 0.3-4.0 ug
at/l in the west coast and 0.002-18.5 and 0.02-5.77 pg at/l along the
east coast respectively.

The value of Silicate ranged from 0.68 — 87.2 g at/l in the west
coast and 0.25 — 18.5 g at/l in the east coast.

The gross primary production ranged from 150 — 1359 mgC/m?/day
in the west coast when compared to 84 — 4706 mgC/ m®/day in the
east coast.

Biomass of zooplankton recorded was 1.1 — 33.0 ml/100m?® in the
west coast whiletherangeinthe biomass of the east coast was 0.2
—40.0 ml/200 m2,
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PROJECT TITLE Monitoring the state of health of the sea
SCIENTISTS P.K. Krishnakumar, Rani Mary George, P. Kaladharan, D. Prema, J.P. George,
K. Vijayakumaran, V.V. Singh, S. Jasmine, D.C.V. Easterson, P.S. Ashaand Bindu

Sulochanan

CENTRES Veraval, Mumbai, Karwar, Mangal ore, Cochin, Tuticorin, Mandapam, Chennai,

Visakhapatnam.
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Seawater analysis with voltametric analyser

From each centre, seawater samples for heavy metal analysis were
collected from a relatively clean site (reference) and a relatively
contaminated site (hot spot). Heavy metal concentration in marine
organisms was measured using AAS at Cochin and the concentration in
seawater was measured using anode stri pping voltametric technique (VA
757, Metrohm) at Mangalore.

M ean Cadmium concentrationinseawater samplescollected fromthe
west coast of Indiawas 2.95 ngy/l, and from the east coast it was 1.53
no/l. Mean Lead concentration in the samples from the west coast it
was12.35nyg/l, and fromtheeast coast it was 12.47 g/l . M ean Copper
concentrationinsamplesfromthewest coastitwas9.11 g/l andfrom
the east coast it was 12.27 ng/l. Mean Zinc concentration in the
samplesfrom thewest coast it was 74.83 g/, whilein samplesfrom
the east coast it was 792.3 ng/l.

Highest concentration of Cadmium was observed in the seawater
samples collected from Cochin (8.14 ngy/l) followed by Karwar (4.33
ng/l) and Chennai (2.16 ng/l). Lowest concentration of Cadmium
was observed in the seawater samples collected from Visakhapatnam
(0.13 ng/l) followed by Veraval (0.58 ng/l).

Highest concentration of lead was observed in the seawater samplesfrom
Karwar (29.5 ny/l) followed by Mandapam (14.24 ny/l) and Chennai (12.71
ng/l). Lowest concentration of L ead was observed inthe seawater samples
from Mangalore (5.20 my/l) followed by Cochin (5.94 nmg/l).

Highest concentration of Copper was observed inthe seawater samples
from Veraval (23.02 ng/l) followed by Cochin (17.14 ng/l) and
Mandapam (14.4 ny/l). Lowest concentration of Copper was observed
in the seawater samples from Mangalore (3.03 ny/l) followed by
Karwar (4.81 ng/l). Highest concentration of Zinc was observed in
the seawater samplesfrom Chennai (1893 ng/l) followed by Cochin
(317.9 ng/l) and Mumbai (60.1 mg/l). Lowest concentration of Zinc
was observed in the seawater samples from Mangalore (12.8 ng/l)
followed by Karwar (20.9 ng/l).

By analyzing the pooled data for al the centres, significant negative
correlations were observed between primary productivity and
concentration of metals such as Cd, Pb, Cu and Zn in seawater.
Multivariate techniques were used to eval uate the among-site patterns
inoverall metd distributionin seawater collected from six Sites. Seawater
from Chennai and Cochin werefound to be having similar metal levels
(cluster 1) followed by the seawater samplesfrom Mandapam, Veraval,
Visakhapatnam and Mumbai (cluster 2) and Tuticorin, Karwar and
Mangalore wereforming different clusters(clusters 3,4 & 5).

Generally, themean metal concentration observed from Indian coastal
waters was within the safe level given for marine organisms, except
for Zinc from east coast.
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PROJECT CODE FEM/03

PROJECT TITLE Resour ce assessment of seaweeds and their culture
SCIENTISTS N. Kaliaperumal, P. Kaladharan, Reeta Jayasankar and Gulshad M ohamed
CENTRES Mandapam, Cochin, Calicut

« Dataonthequantity of seaweedsexploited fromthenatural bedswere
collected from 10 seaweed landing centres in Tamil Nadu. Total
landings were 2821 tonnes (dry weight) constituting 1798 tonnes of
Alginophytes (1537 tonnes of Sargassum spp.; 261 tonnes of
Turbinaria spp.) and 1023 tonnes of Agarophytes (579 tonnes of
Gelidiella acerosa ; 444 tonnes of Gracilaria edulis).

* Outdoor culture of Gracilaria edulis was carried out in FRP tanks
after pretreating the seed material for 12 hours at different
concentrations of fertilizers namely Potash, Ammonium chloride and
Calcium nitrate. Maximum growth (66%) was obtained in the plant
treated with 30 mg/l of Potash during 39 days of culture period.

« DNA extraction and genetic diversity of Gracilaria verrucosa
collected from Chennai, Quilon and Chilka were carried out using
two different primers OPA02 and OPA13. Marked genetic variation
was observed in all the samples.

» Brackishwater red algal speciesfrom Kerala coast wasidentified as
Gracilariopsis lenaeneiformis (Bony) Dawson. Peak growth in this
specieswasrecorded during December-January. Biomassranged from
300 to 1200 g/m? and agar yield was 22%.

« Experimental field cultivation of Kappaphycusalvarezi, Gracilaria
corticataand G.foliiferawascarried out in theintertidal areaof Elathur
(Cdlicut) by vegetative propagation method using longline coir ropes.
Five fold increase in 48 days of culture period during February and
Marchwasfoundin K. alvarezii. Four fold increasein 43 daysduring
October and November was found in G.corticata and four fold

) : . X . i -
increasein production after 51 daysof culture period during December Gracilariopsis lenaeneiformis - a new record of
and January for G.foliifera. brackishwater red algae from Kerala

PROJECT CODE FEM/04

PROJECT TITLE Development of strategiesfor seaturtleand sea cucumber conservation
SCIENTISTS M. Rajagopalan, S. KrishnaPillai, K. Vijayakumaran and PS. Asha
CENTRES Cochin, Vizhinjam, Visakhapatnam, Tuticorin

Theannua phenomenaof the occurrence of mass nesting of oliveridley
Lepidochelys olivacea along the north Orissa coast was monitored.
Compared to the occurrence of 7.0 and 7.4 lakhs of olive ridley nested
during 2000 and 2001, mass nesting was afailure during 2002 a ong the
Indian coast. With regard to incidental mortality of seaturtles, atotal of

10,000 dead turtles were estimated during 2002 season along the coastal
Districtsof Baasore, Cuttack, Puri and Ganjam of Orissawhen compared _
to atotal of 12,000 dead turtles during 2001.

* Thepreliminary experiments showed that H.scabra juveniles of less
than 0.7 mm sizewere not sturdy and susceptibleto high mortalities.

» TheH.scabra juveniles of mean length 6.5 mm fed with Sargassum Hatchery produced six months old juveniles of
powder filtered through 40u sieve attained 15 mmin 7 days. Holothuria scabra
P
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Under sea cucumber conservation
strategy, 10,000 juveniles of Holothuria
scabra of mean length 3mm produced
from Tuticorin hatchery were sea ranched
in the sea grass beds of Van Island,
Tuticorin at a depth of 7m during

April 2002.

PROJECT CODE FEM/05
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The H.scabra juveniles less than 20 mm required Sargassum alone
asfeed and mortality occurred when fed with Sargassum and mud.

The H.scabra juveniles above 20mm survived when fed with
Sargassum and mud and when grown from the mean length of 6.8
mm and weight of 1.2 gmto 55.4 mm and 31.0gm over aperiod of 90
days exhibited weight increment of 0.26 gm per day.

In culture systemsthe H.scabra juveniles of mean length 56 mm and
weight 8.29g attained 77 mm and 19.7 g in 48 dayswhen reared with
10% of body weight of Sargassum powder.

In cage culture experimentsto find out the effect of 3 different substrata
on the growth of H.scabra juveniles, increase in growth rate of
juvenileswas observed in the prawn farm soil.

In the culture experiments conducted in concrete tanks, the H.scabra
juveniles of mean weight 43.3 g grown to 98.43 gm in four months
exhibited a growth rate of 0.46 g/day.

Four lakhs of auricularia were produced in the induced spawning
experiment conducted in March 2003 and showed fast growth at 32°C.

PROJECT TITLE Mariculture of live feed organisms
SCIENTISTS Rani Mary Geor ge, Reeta Jayasankar, Molly Varghese, Gulshad M ohamed
CENTRES Chennai, Cochin, Calicut, Tuticorin, Mandapam

L} -
Small rotifer used as feed for grouper larvae

Culture of 12 species of microalgae at Tuticorin and Cochin, five
speciesat Chennai, four speciesat Calicut and 5 speciesat Mandapam
were maintained by repeated subculturing method.

Stock culture of rotifer (Brachionussp.), Cladocerans (Moinamicrura
and Ceriodaphnia cornuta) have been carried out by feeding suitable
microalgae. Small strains of Brachionusrotundiformiswereisolated
from Cochin backwater and maintained. Stock of Artemia strainsfrom
Cdliforniaand Vietnam were also maintained at Mandapam.

Mass culture of I1sochrysis galbana was carried out and supplied to
Molluscan, Crustacean and Hol othuriahatcheriesat Tuticorin. Mass
culture of Chlorella, Tetraselmis and photosynthetic bacteria were
carried out at Mandapam and supplied as feed for Rotifer, Artemia
and Moina.

Phyto and zooplankton were supplied as feed for larval stages of
shellfish; larvae, juvenile and adult of finfishes (Groupers, Seahorse
and other ornamental fishes) at Mandapam.

Large scale production of resting eggs of rotifers through
environmental manipulation are in progress at Mandapam.

Culture of microalgae are sold to different hatcheries and arevenue
of Rs.9,950/- and Rs.18,250/- were generated from Tuticorin and
Cochin, respectively.

Experimental culture of Chlorella and Nannochloropsisin different
concentration of Sodium bicarbonate showed improvement in growth
and protein content.
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PROJECT CODE FEM/BIOD/01

PROJECT TITLE Taxonomy of marine zooplankton
SCIENTISTS T.S.Naomi, Rani Mary George and S.Jasmine
CENTRES Chennai, Cochin and Karwar

The taxonomic status, validity, synonyms, nomenclature, descriptions,
illustrations, spatial distributionsand other related aspectsof the species,
genera and family of selected groups were being carried out with the
objective of creating taxonomy monographs on marine zooplankton from
the Indian EEZ for research workersin the country. Two families were
chosen namely, the Calanoid copepod family Pseudodiaptomidae under
the super family Centropagoideaand the Decapod family Sergestidae of
the non-penaeid pelagic shrimps.

 [Initialytheformat of dataentry wasplanned highlightingclassification,
geographical location, environment, salient featuresof morphol ogical
and diagnostic characteristics, sex attributes, descriptive characters, Pseudodiaptomus annandalei a widely distributed
size composition and distribution of each species. copepod in Indian waters

e Out of the twenty-four species of the predominantly warm neritic
family Pseudodiaptomidae of the Indian Ocean, eighteen occur in
the coastal waters and the Andaman-Nicobar Island system.
Pseudodiaptomus annandalei enjoys the most wider distribution in
the coastal waters around India followed by P.serricaudatus and P.
aurivillii; thelatter two are very common in the Andaman — Nicobar
Island system.

« Photomicrographs of the most common speciesof P.annandalei and
P. serricaudatus were taken in fresh condition from the 10 m depth
zoneoff Cochin. P.aurivillii, P. mertoni Pannandalel, Ptollingerae,
P.binghami malayalus, P.serricaudatus and Pjonesi arereported  Lucifer penincillifer belonging to the family Sergestidae
from the shallow areas of the sea off Cochin.

» Four species of Lucifer are reported in the Indian waters, namely,
Lucifer hanseni, L. typus L. penicillifer and L. chacei .

» Collected literature on the taxonomic details of Pseudodiaptomidae
and the genus Lucifer (Sergestidae).
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The Divisionimplemented six in-house projects, five sponsored projects
and three NATP projects in the frontier areas of nutrition, pathology,
physiology, genetics and biotechnology. The Division also actively col-
laborated in the NATP sponsored - IVLP and ATIC and pearl culture
projects. Besides, the scientists of the Division were actively involved
in the M.F.Sc and Ph. D programmes of PGPM. The scientists of the
Division published 7 Research papers in peer reviewed journas; 4 pa-
pers have been accepted for publication in International journals. The
scientists also made 16 presentations in symposia and conferences dur-
ing the year.

Themajor achievements of the Division during the year were:

¢ Development of a Duplex PCR Assay of White Spot Syndrome
Virus (WSSV) which is cost-effective, faster and reliable compared
to the nested PCR kitswhich are currently in use.

e A break-through in development of aformulated pellet feed for mud
crab fattening for the first time.

« Development of an ornamental fish feed enriched with fermented
oilcake.

¢ Organization of a TTC sponsored training programme on Fish and
Shellfish Diseases and their Management’ from 23 September to 1
of October 2002.

¢ Organization of 21 day Winter School on ‘ Recent Advancesin Di-
agnosis and Management of Diseasesin Mariculture’ sponsored by
the Education Division of ICAR.

¢ Organization of the First National Conference on Aquaculture Nutri-
tion from 12-14 March 2003 sponsored by the NATP Sub-Project
Nutrition and Pathology in Mariculture.

¢ Four scientists of the Division attended the meetings on formation of
networks on fish nutrition, health management, biotechnology and
molecular biology.

PROJECT TITLE Development of cost-effective and eco-friendly feedsfor cultivable marine crustaceans
and finfish by biotechnological interventions

SCIENTISTS R. Paul Raj, D.C.V.Easterson, D.Kandasami, P.Vijayagopal, Imelda Joseph, Margaret
Muthu Rethinam,and Preetha Panikkar
CENTRES Kochi, Madras, Tuticorin, Mandapam and Calicut

Fermented soybean flour asfishmeal substitutein thediet of Penaeus
monodon post larvae:

¢ One experiment (50 days) was conducted in Penaeus monodon
juveniles to study the performance of 5 test diets incorporated with
fermented soybean flour at levels 5, 10,15,20 and 25 as fish meal
replacement and one control. The diets containing 35% CP, werefed
to 18 groups of juveniles (each of the diet to three groups, n=20 for
each group) of Penaeus monodon of average weight 0.1+ 0.06g. The
shrimp werefed @ 12% of body weight per day.
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e Growth (weight gain 1.14+ 0.3g) showed significant differences
between treatments (P<0.01). Shrimps fed the 10% fishmeal
replacement diet grew faster andlonger thanthosein other treatments
and the control. Protein efficiency ratio (PER) and food conversion
ratio (FCR) did not differ significantly among the treatments. The
results demonstrated that up to 15% fishmeal could be replaced by
fermented soybean flour inthe diet of juveniles of Penaeus monodon
diet, without affecting growth andfeed efficiency though 10%inclusion
gave better performancethan the control diet. It was observed that no
mortality occurredinany of thetreatmentsor inthecontrol duringthe
experimental period, which proves that the feeds as well as the
experiment conditions as satisfactory for the shrimp.

Fermented oilcakes asfishmeal substitute

» Eight pelleted diets (FI to FVIII) were prepared by incorporating O o
varyinglevelsof bacterial (Bacilluscoagulans) andfungal (Aspergillus [ S T
niger strain 616) fermented products by replacing equal proportions  gjoenriched ornamental fish pellet feed prepared using
of fishmeal based control diet. The feeding trial was conducted in twin-screw extrusion technology
Penaeus monodon postlarvae (mean wt 32. £ 0.06 mg) in 20 ppt
salinity at a stocking density of 10 animals per tank (50 L round
Perspex tank with lid) with three replicates for each treatment. The
shrimp were fed with the diets twice daily at 0930 h and 1600 h at a
feeding rate of 15% body weight per day. The results showed that
fishmeal could bereplaced in the diet of postlarval P. monodon upto
100% with bacterial and 43% with fungal fermented products with
100% survival and better growth performance.

Bioenriched ornamental fish feed

e A hioenriched pellet feed (35% protein) has been developed for
ornamental fishusing locally available ingredients and afermented
product derived by solid-statefermentation processwith afood grade
bacterium.

» The process enhances bioavailability of nutrients as well as growth
and survival of thefish.

« Twin-screw extrusion technology improvesthetexture, digestibility,
stability and shelf life of the feed because of reduced microbial load.

» Feed size ranging from 1 mm to 3 mm can be produced to suit the
different growing stages and species.

« The feed has been released and marketed through the Agriculture
Technology Information Centre, CMFRI for the use of aquarium
keepers, aquarists and farmers and the feed back received is highly
encouraging.

» Thefeedisavailablein quantitiesranging from 50 g and 200 g. Special
packing of 500 g, 1 kg and 2 kg are also available as per requirement
of the buyer.

Thefeed istargeted for domestic and commercia aquarium keepers and
ornamental fish farmers and breeders.
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Disease monitoring and management in mariculture
A.P.Lipton, K.C.George, K.S.Sobhana, N.K.Sanil, Chandrakant Pandit, S.R.Krupesha

sharma, Margaret Muthu Rethinam

CENTRES

Lysozyme activity in mussel

Lysozyme activity pattern in the green
mussel, Perna viridis was studied in
different organsin order to know the
anatomical distribution of the enzymein
the mussel. Crystalline style was found to
contain highest activity of the enzyme
followed by digestive gland, gills and
mantle. Least activity was found in the
hemolymph and adductor mussel. The
study emphasised potential commercial
exploitation of the enzyme for the usein
pharmaceutical industry.

Lysosomal activity in Pernaviridiswas
studied after exposing the musselsto
copper and mercury at 25 ug/litre for one
and two weeks. Lysozymal activity was
highest in copper exposed musselsthan in
mercury-exposed mussels.

Madras, Kochi, Vizhinjam, Visakapatnam and Calicut

Finfish

Bacterial infections with symptoms such as haemorrhages on body
surface, erythemia and fin and tail erosions were recorded in 371
Cases.

Among the ornamentals, Chaetodon sp, was found to be highly
susceptible asthis specieswasthelargest group with 21.3% mortality.
Thiswasfollowed by the damsels (10.5%), marblefish (9.7%), parrot
fish (6.5%) and clown fish and goatfish (with 4.8% mortality for each
species, respectively). The maximum mortality occurred during
February 2003 (80 cases) followed by March 2003 with 72 cases.
The microbial load ranged between 6.8X 10° and 3.15X10° CFU/m
of water.

In Calicut, aquarium fishes had infestation of the anchor worm,
Lernaea in carp and gold fishes. Finrot of the caudal finswas noted
inTrigger fishesand Vibrio sp. wasisolated from thelesion. Unilateral
pop eyewas observed in Koran angel, which wasdueto injury. Severe
infestation of thelion fisheswith Argulus sp., thefish licewas noticed
which was successfully treated with oragnophosphorous compounds.

During April to December 2002, collectionswere made from various
farms in Vypeen and adjoining areas. Examination of the collected
fishes revealed parasitic infections caused by metacercarcial larval
stages, Caligus sp., Myxobolus and peritrich ciliates, mainly
Zoothamnium. Tissues infected with myxosporean were being
processed for electron microscopic studies.

Crustaceans

In a shrimp farm, minor tail (telson) erosion problem was noticed
after 90 days of culture which coincided with the phytoplankton crash.
Inthe second crop period, bacterial infection was noted after 27 days
of culture with antenna cut among 2.0% of the samples. Similar
infection to thetune of about 40% of the stock after 75 daysof culture.
Theinfections subsided after application of Benzalkonium Chloride
(BKC).

The microbial load was high in the rearing water as well as in the
feed (ranging from 5x10* and 7x10* as well as 9.0x10® and 1.2x10*
respectively) during theinfection period. Using standard biochemical
procedures, the causative bacteria was identified as Vibrio
alginolyticus.

A total of 29 |obsters (P. homarus) were examined for tail rot disease.
Among them 7 were brooders, 10 were large animals (1.5 kg and
above) and 12 were small animal (below 1 kg). Total 33% of the
lobsters were affected by tail rot disease in the laboratory condition.
28.6 % of the brooders, 40 % big animals and 33 % small animals
were affected. Eggs were also sometime discarded due to infection
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of Vibrio parahaemolyticus. Antibiotic assay of V. parahaemolyticus
isolated from the diseased animal were done. They were found
sensitive against oxytetracyclin and penicillin G. Eighty five percent
of the Vibriosin lobster hatchery were Mibrio harveyi.

< Mortality in Penaeus indicus having erosions on the carapace was
diagnosed as brown rust and the causative agent Vibrio alginolyticus
wasisolated and identified from the moribund specimens.

PROJECT CODE PNP/BIOT/01

PROJECT TITLE Development of molecular and immunodiagnostic kits for marine finfish and shellfish pathogens
SCIENTISTS P.C.Thomas, K.C.George, K.S.Sobhana, N.K.Sanil, Chandrakant Pandit Rao

CENTRES Kochi and Visakapatham

Development of cost-effective Duplex assay based PCR Kits for
detection of White Spot Syndromevirus

» Developed duplex assay based PCR techniquewhichiscost effective
andfast comparedtothenested PCR for detection of WSSV havebeen
developed wherein PCR screening of different segments of theviral
genome can be carried out simultaneoudly.

e The protocol for duplex PCR was standardized. Template DNA
preparation which is quick, simple and inexpensive, is by simple
boiling after homogeni zati on of theti ssuesinahomogenizing solution.
Removal of the heat denatured proteins and other cellular debrisis
through centrifugal sedimentation, and 300-400 nanogram DNA
extractsconsisting of bothviral and host tissueisusedfor amplification
in a30-cycle programme.

 Detection of the presence of virusin the sample by 1.5% agarose gel Resolution of WSSV in agarose gel electrophoresis
electrophoresis of the PCR products.  Presence of virusisindicated (lane 1 and 4)
by two bands of 0.9 kb and 0.6 kb resolved in the gel .

Isolation and characterization of bacterial pathogens of finfish/
shellfish

* Elevenisolates of Aeromonas and 14 isolates of Vibrios have been S\fgg\grglefa] tl.DCR L S =Sl ie s
collectedfromdiseased shrimps, crabs, groupersand pearl spot from ection

coastal aquaculture systems and they are at various stages of PCR kit based on the duplex assay has
characterization based on biochemical tests. been made and released after trials.

Pathogenecity evaluation Successful detection of WSSV using the

« A highly virulent strain of Vibrio parahaemolyticus isolated from same has been demonstrated to the
haemolymph of P. indicuswastested for pathogenecity by challenge prospective users.
experiments. Whiletherewas100% mortality inthe10” and 10° cells/ Practical training on the use of the kit
animal dosagesonthe second day itself, therewasno mortality inthe 9

lower dosages (103, 10%, 10°and10°cells/animal) even after oneweek. hqve been imparted to the tgchnical /
scientific personnels from different parts
» Theminimum lethal dose of thetested Vibrio parahaemolyticusstrain of the country.

in juveniles of Pindicus is 107 cellsanimal.

Diagnostic service to the hatcheries and
shrimp farmers using the kit is currently
being provided. Sale of the kit on a trial
Raising of polyclonal antisera for immunodiagnosis basis has also been initiated.

* Processing of Aeromonas hydrophila cells were carried out for the
ultra-structure study using electron microscope.

« Formalinkilled Vibrio parahaemolyticus has been injected in rabbits The cost of the kit is about 30% cheaper
followed by sera collection for raising polyclonal antiserum to be than the other WSSV-PCR Kkits.
used in the aggl utination test.
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Cryopreservation of marinefish spermatozoa
D.Noble, L. Krishnan and Grace Mathew

Kochi

PNP/PHY/01

Investigationson ultra-structureof untreated spermatozoa, percentage
of live and dead spermatozoa and the ultrastructural changes due to
cryoprotectantsin mullet Liza parsia have been made.

The percentage of live spermatozoa in raw milt of L. parsia was
estimated to be 90. The sperms were uniformly shaped with intact
plasma membrane when DM SO was used as cryoprotectant at
concentration of 7.5%. On cryopreservation and subsequent thawing
56.4% of the spermatozoa were found to be injured.

About 80% of the spermatozoa exhibited near normal structure on
dilution with 10% DM SO, but 62% of spermatozoawere completely
deformed, on exposure to 12.5% DM SO. When DM SO alone was
used as cryoprotectant, 10% appeared to be the optimum
concentration.

Mitochondria and plasma membrane were intact in almost 86% of
the spermatozoa when DM SO and glycerol was employed as
cryoprotectant. A combination of 5% DM SO and 5% glycerol inV2E
extender accorded better protection than 10% DMSO alone.
Combining with glycerol can minimize the toxic effects of high
concentrations of DM SO.

Development of cost effective low-stress methodsfor live

transport of fish and crustaceans

R.Paul Raj, D.Noble,G.Gopakumar, D.C.V. Easterson and Imelda Joseph
Kochi, Madras, Vizhinjam and Tuticorin

Seven experiments were conducted on the transportation of the fish
sergeant maj or Abdefduf vai gensis(Family: Pomacentridae), whichis
oneof thepopul ar marineaquariumfishes. Inthefirst twoexperiments
inwhichindividua livefish (total length7.8t011.5cm) werepacked
inpolythenebagsof 7.51 capacity filled withfiltered seawater and air/
oxygenintheratio 1:3 at 28°C with aninitial DO content of 4.36 ml/
I, thefishsurvivedinthebag upto 94 hwithafinal oxygenconcentration
of 1.98 ml/I. Inthethird experiment, 2 specimens (total length 11 cm
and 8 cm) were introduced into each bag. Thefish survived upto 45
h. The dissolved oxygen levels declined from 3.77 ml/l to O.

Ornamental fishes from Minicoy were transported to Vizhinjam
Centrein plastic binsof 50| capacity under continuous aeration with
2-3piecesof liverocksof branched coral skeletonsineach bin. 100%
survival obtained after 33 h of boat, ship, rail and road transport. One
very significant observation was that the branched coral skeletons
may haveacted aswater conditioner to maintain water quality besides
providing shelter to fishes.

With a view to identifying suitable sedatives for transportation of
grouper Epinephelustauvina, E.malbaricus, methanetricainesul phate
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(MS222) concentration 200-300mg/l and cloveoil (50-200 ppm) were
tested. Clove oil gave promising results. An exposure time of 3 min
in seawater containing 100 ppm clove oil appearsto be the optimum
sedative dose for fish of 500 g weight.

« The optimum temperature range for grouper transportation is found
to be 15-20°C which can be maintained beyond 18 h by placing 3 gel
ice sachets and 3 frozen brine bottlesin the thermocol box. Groupers
(2 Nos.@700g) could remain aive and active on unpacking. The
salinity of water was 35 ppt.

During the experiment ammonialevel showed an increasefrom 0.089
mg/l at O h to 3.85 mg/l at 12 h and 4.79 mg/l at 18 h; dissolved
oxygen showed a sharp decline from 4.28 mg/l at 0 h to1.50 ml/I at
12h; temperature of the water did not show any significant change
upto 12 h (17° C) from that of initial (15°C ) but showed a sharp
increase at 18 h (24° C).

Mud crab

» Harvested crabs Scylla serrata of 60mm size were found to survive
upto 8 days in room temperature kept individualy in the wicker
baskets. In atank with wet sandy bottom, the crabs survived for 12
dayswhen starved. When kept in captivity under regular feeding, the
|eft-overs spoiled the water and the crabs died with in 6 days.

PROJECT CODE
PROJECT TITLE

PNP/GEN/01

SCIENTISTS
CENTRES

P. Jayasankar and U. Rajkumar
Kochi and Visakhapatnam

Truss Net Work analysis

Truss landmarks of atotal of 141 Sardinella longiceps from Kochi in the
length range 140-197 mm and 39 from Visakhapatnam in the length range of
140-195 mm were collected during September, 2002 — March, 2003. Truss
landmarks of atotal of 60 Nemipterusjaponicus(160-205mmTL) and 41 N.
mesoprion (140-200 mm TL) from Kochi, and those of 116 specimensof N.
japonicus (148-173 mm TL) and 40 specimens of N. mesoprion (143-186
mm) from Visakhapatnam were collected during August 2002 —March 2003.

Separation of clusters is not apparent in oil sardine from Kochi and
Visakhapatham. However, with the strengthening of sample size from
the east coast, a clearer picture of population difference in oil sardine
based on truss morphometry could be obtained.

The present results unambiguously indicate that samples of N. japonicus
from Kochi and Visakhapatham are separated based on body shape
difference. The results indicate that the samples of N. mesoprion from
Kochi and Visakhapatnam are phenotypically homogenous.

Protein polymor phism

Protein profileswere studied in threadfin breams, Nemi pterus japonicus
(n=9) and N. mesoprion (n=9) and oil sardine after standardization of
the protocol.Generation of protein profiles of more numbers of these
species from different locations for genetic analysisis progressing.
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Population genetic studiesin threadfin breams and sardines
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Geneticinformation from RAPD finger printing on the two species of threadfin breams sampled during 2002-2003.

Genetic distance

Samplesize between K ochi % polymor phism Genediversity
Species K ochi Visak & Visak K ochi Visak K ochi Visak
N. japonicus 18 16 0.8757 72 48 0.22 0.19
N. mesoprion 17 15 0.8409 73 50 0.29 0.19

RAPD polymor phisms

o w— Sampleswere drawn from Visakhapatnam and K ochi for genetic analysis.
22;; Total genomic DNA wasextracted from muscle using the standard phenol -
e . ad chloroform method from a total of 66 threadfin breams, Nemipterus
o245 R . MRS s japonicus (n=34) and N. mesoprion (n=32) and RAPD fingerprinting
g 24 . o P was done. Several arbitrary primers from kits A and F of Operon Inc
2;35 . . : were screened in order to determine (a) amplification and (b) level of
225+ % . polymorphisms; based on these results, primers OPA 05, OPA 08, OPF
22 st o5 ;_7 5 55 & 51 62 63 02 and OPF 03 were selected for further analysis, and they had generated
PC1 25 and 30 scorableloci in N. japonicus and N. mesoprion, respectively.

Sheared PCA of truss landmarksin N. mesoprion Phylogenetic relationships between individual s of threadfin breamswere

showing phenotypically homogenous nature of Kochi

and Visokhapatnam samples constructed using cluster analysis (UPGMA, PHY LIP ver 3.57c).

The dendrograms show that in N. japonicus, almost two distinct region-
specific mgjor clusters are formed, thereby indicating the population
distinctness of the locationsin question.

Unlike N. japonicus, in N. mesoprion, the region-specific clusters are
not clear, which could be indicative of free intermixing of populations.
Greater genetic polymorphism was exhibited by both species at Kochi.
Genetic distance of N. japonicus was relatively more between the
locations.
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» Thedivision hasundertaken 9 research projects- 4inhouse, 4 NATP
and onefunded by the Ministry of Environment and Forests (M oEF)
for the year 2002-2003. The efficiency of marine fish marketing
system in India was worked out by estimating the price spread of
commercially important varieties. The productivity and profitability
of different marinefishing operationswere also assessed onthe basis
of key economicindicators. Theeconomiclossduetojuvenilefishing
was also estimated using an econometric model.

« The mgjor Indigenous Technical Knowledge (ITK) prevalent in
marine fisheries sector from Kerala, Karnataka, Tamil Nadu and
Andhra Pradesh were identified and documented. Under the
Institution-Village-Linkage-Programme (IVLP), 32 techno-
interventions pertaining to Fisheries, Agriculture and Animal
Husbandry wereimplemented in Elamkunnapuzhavillage, covering
726 families.

e The Agricultural Technology Information Centre (ATIC) was
commissioned and introduced a single window delivery system for
all thetechnological inputs, products and services. The FAO Code of
Conduct for Responsible Fisherieswastranslated to Malayalam and
an animation film on prevention of juvenile fishing was devel oped
and released.

e Two “fishermen-farmers-industry- institution meets’, two training
programmes, one each at Kannur and Panambukadu, the KisanDiwas
at Njarakkal and three exhibitionsat Thrissur, Muttom and Narakkal
were co-ordinated by the Division.

PROJECT CODE SEE/PM S/01
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SOCIO-ECONOMIC
EVALUATION AND
TECHNOLOGY
TRANSFER
DIVISION

PROJECT TITLE Marketing and price structure of marine fisheriesin India
SCIENTISTS R. Sathiadhas, R. Narayanakumar and N.Aswathy

CENTRES All regional and research centres of CMFRI

e The annual average price for different species of marine fish was
worked out at landing centre, wholesale and retail level for al
maritime states.

« Atlanding centres, the average fish price varied from Rs.5/kg for il
sardinesin Gujarat to Rs.450/kg for lobstersin Tamil Nadu.

« Atwholesalelevd, thefish price varied from Rs.6/kg for oil sardines
in Gujarat to Rs. 625/kg for |obstersin Tamil Nadu.

« Atretal level thepricevaried from Rs.8/kgfor oil sardinesin Gujarat
to Rs.850/kg for lobstersin Tamil Nadu.

e The price was comparatively low in Andhra Pradesh for aimost all
species of fish, varying from Rs.7/kg for silverbellies, oil sardines
and Bombay duck to Rs.46/kg for pomfrets.

* Qil sardines received the minimum price and the price realised at
landing centre was minimum in Gujarat (Rs.5/kg) and maximum in
Maharashtra (Rs.15/ kg). At wholesale level the price was least in
Gujarat (Rs. 6/kg) and highest in Maharashtra (Rs.20/ kg) and at retail
level the minimum pricewas Rs.8/kgin Gujarat and maximum (Rs.21/
kg) in Maharashtra.
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Economics of marinefishing operations
R. Narayanakumar, R. Sathiadhas and Aswathy, N.

O Operating cost .
B Gross income

ONet operating
income

Motorised Non-mechanised
gillnet gillnet °

Comparison of costs and returns for
different categories of gillnets

PROJECT CODE
PROJECT TITLE
SCIENTISTS
CENTRES

SEE/TOT/01

All regional and research centres of CMFRI

The annual operating costs and returns for various craft-gear
combinationswereworked out for theyear 2002for all maritimestates
and at al Indialevel.

The capital productivity analysis indicated that, in the mechanized
sector for trawlers, the operating ratio ranged from 0.49 for single
day trawling to 0.68 for multi-day trawling and for gill-netters the
operating ratio varied from 0.60 for single day trip to 0.55 for multi-

day trip.

In the motorised sector, the operating ratio for gill-netter worked out
t0 0.39 and for Hooks & Lines operation it was 0.47.

For the non-mechanised sector, the operating ratio for gill net
operations worked out to 0.30 for Hooks & Lines0.65 and for shore
seines 0.69.

Theanalysisof costsand returns of dol-nettersin the Northwest coast
revealed that the operating cost per trip was lower in Maharashtra
(Rs.1,548) than in Gujarat (Rs.3,385) with fuel and wages sharing
70% of it.

Theanalysis of economic performance of the purse seinersindicated
that the operating cost per trip of amulti-day fishing of 2-5 dayswas
higher in Maharashtra (Rs.99,189) than in Goa (Rs.38,150) with the
crew wages accounting for the maximum share (46.96%) followed
by fuel (32.8%).

Evaluation of transfer of technology programmesin marinefisheries
Sheelalmmanual, R.Narayanakumar, C.Ramachandran, S.Ashalethaand V.PVipin kumar
Cochin, Mangalore, Tuticorin and Kakinada

Based on the discussions held with the various agencies and through
field visits, transfer of technology programmes like installation of
artificial reef by CMFRI, establishment of community peeling sheds
by MPEDA in Kerala, programme of value addition of fishery
products by M.S.Swaminathan Research Foundationin Tamil Nadu,
small scaleprawnfarming by MPEDA& BFDA inKarnataka, mussel
culture implemented in Maharashtra by Konkan Krishi Vidya Peeth
wereidentified. Detailsof the programmes, mode of implementation,
and method of technology transfer were documented. A total of 15
programmes were identified covering six states, Kerala, Tamilnadu,
Karnataka, Maharashtra, Andhrapradesh and Orissa.

Thefinal questionnaireformat was prepared, pre-tested and finalised
for further detailed investigation.
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PROJECT CODE SEE/ITK/01

PROJECT TITLE Indigenous knowledge systems and community based resource management in marine fisheries
SCIENTISTS S.Ashaletha, C.Ramachandran, R. Narayanakumar and Vipin Kumar,V.P
CENTRES Cochin, Tuticorin, Chennai, Mangal ore, Karwar and Kakinada

* A pilot study was undertaken in Kerala, Karnataka, Andhra Pradesh
and Tamil Nadu. The coastal villages were visited and information
was collected on Indigenous Technical Knowledge (ITK) under the
domains of pre-harvest, harvest and post harvest fisheries.

« Based onthe nature of ITK identified, they were grouped under five
main categories; harvesting techniques, boat and net making/
maintenance, pharmaceutical uses, conservation related beliefs and
ritual s and processing/preservation techniques.

* The interview schedules were finalised and translated to local —
languages of th_estudy areas. Enumeramorswereldentlfl_ed inthe study Traditional catamarans beached alog
centres and trained. Mode!l surveys were conducted in the selected southwest coast of India
locations along with enumerators. The final documentation is in

progress.
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Treasure of the traditional wisdom is vanishing (out rigger canoe of Karwar, Karnataka)
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SPONSORED
PROJECTS

FUNDING AGENCY
PROJECT TITLE
SCIENTISTS

CENTRES Kochi

During the year 2002, two cruises were
conducted (Cruise No.203 and 206) along
the west coast of India.

Only one algal bloom (Trichodesmium
sp.) was observed during these cruises
(Position: Latitude 19°00.37 E, Longitude
71°59.31 N) at a depth of 72 m. But, no
harmful effects were observed in this area.

Bloom due to abundance of Hornellia
marina was observed in the coastal
waters of Calicut. Heavy fish mortality
was recorded in this area.

FUNDING AGENCY
PROJECT TITLE
SCIENTISTS
CENTRES

AP Cess Fund

Kochi

Mass mortality of fishes due to Hornellia marina bloom
at Calicut

CMEFRI Annual Report 2002 - 03

Department of Ocean Development, New Delhi
Investigations on Toxic Algal Bloomsin the EEZ of India
C.P.Gopinathan

In order to identify the toxic algal blooms, their nature and seasons of
occurrence and their impact on fisheries, the project was functioning
from 1999 onwards utilizing the facilities on board FORV Sagar
Sampada. The project was completed in September 2002.

The investigations on toxic algal blooms gave information about
various types of blooms prevailing in the EEZ and this initiated in
preparing a database on the same.

This database will support to identify the potential algal blooming
areas and the period of this occurrence.

Precautions can be adopted in the case of an outbreak of algal bloom
especialy in shellfish growing areas all along the Indian coast.

Identification and isolation of toxic algal species can be done based
on this database for further studies on their application in various
fields like research areas for the preparation of drugs and toxins,
quality control of seafood products and exploitation of various algal
diets and products.

Studies on theincidence of toxic principles and parasitesin seafoods
C.P.Gopinathan (FEMD), V.Kripa (MFD)

In order to create adatabase on the main locations where harmful algal
blooms are observed along the Kerala coast and the frequency of this
occurrence, regular monitoring of hydrological propertiesand analysis
of molluscan sampleswere carried out for theidentification and presence
of toxic materials.

Qualitativeand quantitativeanal ysisof phytoplanktonfor thepresence
or absence of algal toxins.

Microalgal blooms were observed whenever the concentration of
nutrientswas high.

Seven algal blooms were observed during this period

Large-scale destruction of marine fauna was observed due to
bloom of Hornellia marina at Calicut in September 2002 and
fish mortality due to Noctiluca scintillans at Calicut during the
same period.

No parasitic infestations were observed in Cephal opods (Octopus,
Squid and Cuttlefish). Observed Polydora sp. in oyster samples.
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Major algal blooms observed along the K erala coast

Month L ocation Algal species Har mful
effects
May Calicut Coscinodiscus
asteromphalus Nil
June Vizhinjam Chaetoceros
eibenii Nil
June Calicut Asterionella
japonicum
Jduly Vizhinjam Thallassionema
nitzchoides Nil
September  Calicut/ Mahe Hornellia marina Largescae
destruction of
marinefauna
September  Calicut Noctiluca scintillans  Fish mortality
September  Vizhinjam Chaetoceros
curvisietus Nil

FUNDING AGENCY Department of Biotechnology

PROJECT TITLE Transfer of technology of seaweed culturefor rural development
SCIENTISTS N. Kaliaperumal
CENTRES Mandapam Camp

Technology for commercia scale culture of the agarophyte Gracilaria 7
edulisby vegetative propagation method using coir rope netsand longline
coir ropes was transferred to the fisherfolk/rural people of Vadakadu
(Rameswaram) and Naalupanai (Thangachimadam) in Palk Bay.

» Seaweed culturewas carried out in 0.2 haareaat Vadakadu. Totally
170 coir ropenetsof 2x 2m sizewith Gracilaria edulis seed material
wereintroduced during April-July, 2002 in the nearshoreareaof 1to
2 m depth of Vadekadu involving the fisherfolk/rural people in the
seaweed culture activities.

« A training programme of five days duration during 16-20™ April,
2002 on seaweed culture was conducted to 25 fisherfolk/rural people
of Naalupanai. Thetraineeswere given demonstration on commercial
scale production of agar inthe CMFRI Agar Plant, Mandapam Camp.

Fisherfolk of Vadakadu, Tamil Nadu
engaged in seaweed culture

« Dataon environmenta and hydrological parameters were collected
at fortnightly intervals from the seaweed culture site and correlated
with the growth of cultured seaweed Gracilaria edulis. The suitable
period for taking up large scale cultivation of Gracilaria edulis at
Vadakadu was found to be between July and March.

Demonstration to fisherwomen trainees on processing of
cultured Gracilaria edulis for agar production at
Mandapam camp

N
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FUNDING AGENCY
PROJECT TITLE
SCIENTISTS
CENTRES
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ICAR Revolving Fund

Production of agar from the seaweeds of Gulf of mannar and Palk Bay
N. Kaliaperumal

Mandapam Camp

Bleaching of agar sheets

FUNDING AGENCY
PROJECT TITLE

CMFRI Annual Report 2002 - 03

Food gradeagar wasmanufactured on commercial scal easshests, bits
and powder forms from the red seaweed Gracilaria edulis.

The bleached and sun-dried agar was marketed by packing themin
polythene bags.

Totally 870 kg of agar was produced from April, 2002 to March,
2003.

An income of Rs. 1,66,725 was generated by sale of 705 kg sheets
and 220 kg bits.

A training programme on “Agar production” from 21-27" January,
2003to 10 fisherfolk of Ramanathapuram Fish Workers Trade Union,
Bharathinagar sponsored by M.S. Swaminathan Research Foundation,
Chennai was organi zed.

Marine Products Export Development Authority
Participatory management and conservation of lobster resourcesalongthe

southwest coast of India

SCIENTISTS
CENTRES Cochin

A project on‘ Participatory management
and conservation of lobster resources
along southwest coast of India’ was
implemented at Khadiyapatnam,
Kanyakumari District, Tamil Nadu. A
CIFT designed lobster trap and |obster
conservation stickers were released. The
need for sustainable exploitation of
lobster resources so as to conserve the
resource for the future was popularized in
the community through active
participation of the local stake holders.
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Sticker on lobster conservation

E.V.Radhakrishnan

Thefirst phase of the project at Khadiyapatnam in November 2002,
alobster fishing village in Kanyakumari district, Tamil Nadu on the
southwest coast of Indiawasimplemented.

L eafletsand wall postersin Tamil highlighting the need for protection
of egg bearing lobsters and juveniles were distributed/pasted in 10
fishing villages on the southwest coast of India.

A participatory village level meeting involving fishermen, traders
and village heads was held at Khadiayapatnam to create awareness
among the fishermen on sustainable exploitation and lobster
conservation. Fishermen were advised to rel ease back the egg bearing
lobstersinto the sea during the peak breeding month and not to operate
trammel net for fishing lobsters.

At Khadiyapatham 'V’ marked and released 50 egg bearing lobsters
procured from the fishermen to convey the message of protection of
egg bearing lobsters. Wide publicity givento release back the marked
lobstersif recaught in the net.

Distributed 45 numbers of lobster traps designed by CIFT to the
fishermen at K hadiyapatnam with the objective of weaning away the
fishermen from using the destructive trammel nets.

Slides on lobster conservation slogans were projected in the local
movietheatres.

g :
oy P

enes 1



CMEFRI Annual Report 2002 - 03

FUNDING AGENCY
PROJECT TITLE
SCIENTISTS
CENTRES

AP Cess Fund

V.D.Deshmukh
Mumbai

« Dataon catch, effort, species composition and size distribution were
collected from New Ferry Wharf and Versovain Mumbai and Harnai
landing centrein Ratnagiri district for eight species of commercially
important penaeid prawns, viz. Penaeus merguiensis, Metapenaeus
affinis, M. monoceros, M. brevicornis, Parapenaeopsis stylifera, P.
hardwickii, P. sculptiltisand S. crassi cor nis, whichtogether constituted
about 90% of the penaeid prawn catch.

« Fromthesizeat maturity, juvenile (recruits) and adult popul ations of
the respective species were segregated to know the rel ation between
spawning stocks and their recruits.

* Preliminary studieson population fecundity of M. affinis showed that
although population fecundity index and egg production were
maximum in September (PFI 72.7 x 10"2), the highest recruitment of
juveniles came from spawning in April.

FUNDING AGENCY
PROJECT TITLE
SCIENTISTS
CENTRES

K.K.Philippose
Calicut

In continuation of the earlier reef modules launched at Moodady-
Thikkodi, an additional 50 modules were fabricated and installed to
augment the lobster habitat. The triangular modules made of concrete
slabs with a central window were placed at 5 metre intervals. The reefs
were enriched with coconut leaves to increase productivity. The lobster
fishery in the area is being monitored and an increase in landing was
reported after installation of the reef.

FUNDING AGENCY
PROJECT TITLE
SCIENTISTS
CENTRES

K.K.Philippose
Calicut

A 250 mlong and 50 mwide artificial reef was established off Muttom,
near Kannur. Triangular modules made of concretewitha 2’ sizecentral
window were launched at adepth of 18 m. The reef was enriched with
coconut leaves. The entire reef installation was carried out with the
involvement of local fishermen. Observation onthefishery will be made
from September 2003.

Department of Fisheries, Govt. of Kerala.
Development of artificial reefs off M oodady-T hikkody

72

Reproductive dynamics of penaeid prawns off Mumbai waters

The species exhibited Ricker’s stock
recruitment relationship, which indicated
that the highest recruitment in M. affinis
is possible with 13 million spawners or
193 t of biomass of spawners.

Yield per recruit analysis suggested
reduction in length at capture but thisis
not advisable, since it could result in
reduction of BnVR (biomass of spawning
stock per recruit) below critical level of
20%. Therefore, size at capture (L)
should be maintained at the present L of
115 mmor (9.3-9.79) for the species.

Department of Fisheries, Government of Kerala
Development of Artificial reefs off Muttom, Kannur

Triangular artificial reef modules ready for deployment
off Muttom, Kannur
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FUNDING AGENCY Department of Fisheries, Government of Kerala

PROJECT TITLE Survey, assessment and breeding of the marine ornamental fishesalong Malabar coast
SCIENTISTS K.K.Philippose
CENTRES Calicut

During the year, 69 peoplein five batches
were trained in ornamental fish culture at
Calicut. Most of the trainees have
established ornamental fish breeding and
rearing farms utilizing the technical
knowhow imparted to them.

FUNDING AGENCY AP Cess Fund

Ornamental fish resource along the Kozhikode, Kannur and Kasargod
districts of Kerala coast were surveyed. Fish traps were used for
experimental fishing at Dharmadom, Chombal, M oodady and Thikkody
areas. Large scaleoccurrence of the Butterfly fish Chaetodon collarisin
the Moodady-Thikkody artificial reef area has been recorded. Other
notabl e resources are bat fishes and parrot fishes. Ornamental fishesare
available in inshore waters from September to May.

PROJECT TITLE Intensive culture of Brine Shrimp
SCIENTISTS M. Rajamani
CENTRES Tuticorin

Production of exotic species of Artemia franciscana in both indoor and
outdoor culture system was studied. In the outdoor culture system
production at three salinity levels 60, 70 and 90 ppt was studied.
Maximum production of 628.5 g biomass was recorded at 70 ppt.
Maximum production of 40.8 g of cystswasrecorded at 90 ppt. Inindoor
culture system production at salinities ranging from 69 to 74 ppt was
studied. Thebiomassharvested intwo experimentswere45.8 and 34.0 g,
respectively.

FUNDING AGENCY Department of Ocean Development

PROJECT TITLE Studies on deep scattering layer in the Indian EEZ
SCIENTISTS N.G. Menon
CENTRES Cochin

A total of six cruises (Cr 201, 202, 204, 205, 206, 207) were
successfully completed during the year 2002 onboard FORV Sagar
Sampada as amulti institutional programme on DSL.

» Two cruises (Cr 204 in the southwest and Cr 206 in the northwest
coast) were operated. A total of 21 IKMT stations (4 Days and 17
Nights) werecoveredwithintheLat. 8°00'N - 22°02' N and L ong. 69°
00'E-72°30’E. Thicknessof theDSL was50-100 mrecorded either
assingle or multiple layers. Station depth ranged from 328-1566 m
and sampling depth varied from20-145m. Volumeof IKMT varied
from 200-300-ml/ haul . Hydrographical parameterswereal sorecorded
during the cruise.

» The percentage of the nektonic componentswas|ow when compared
to the zooplankton in almost all stations except few stations which
had a good collection of swarming crabs (Charybdis sp) (Cr 204,
June). The DSL catch consisted of salps that dominated among
plankton (Cruise 206,September) mainly at 20°N. Macrozooplankton
like euphausids, alima, and amphipods were seen at a considerable
lower percentage.

* Among the nekton, myctophids and Bregmaceros dominated.
Hemiramphus & Champsodontidae were also present.
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FUNDING AGENCY
PROJECT TITLE

Along the east coast four cruiseswere undertaken (Cr 201, 202, 205,
207) of which three were (Cr 201, 202, 207) in the Andaman Sea. A
total of 23 stations (8 Days and 15 nights) were covered within the
area 6°-10°N and 80°-95°E. The Station depth varied from 232 —
1462 m and the sampling depth varied from 30-320 m. DSL thickness
varied from 20-100 m recorded either as single or multiple layers.

IKMT volume varied from 75 - 1000 ml/ haul. Important nektonic
groups encountered during the above cruises were myctophids,
photichthids, pelagic shrimps, and leptocephalus and among the
plankton, the groups encountered were chaetognaths, euphausids,
megal opa, siphonophore, salpsand alima. Hydrographica parameters
were also recorded during the cruise.

Department of Ocean Development

Indian EEZ
SCIENTISTS V. Sriramachandra Murty
CENTRES Cochin

FUNDING AGENCY
PROJECT TITLE

SCIENTISTS
CENTRES

The project started functioning at CMFRI, Kochi from 25-4-1998
and completed its first phase on 31-9-2002. During the period,
nine cruises were operated along the Indian EEZ by FORV Sagar
Sampada. During these cruises, 127 fishing stationswere covered
of which 80 stations were along the west coast, 17 stations along
the east coast and 30 stations off Andaman Sea. The total catch
during theabove cruisesamounted to 19140 kg. Thefishing depth
ranged between 50 and 750 m.

Biology of important fishes such as Cubiceps caeruleus, C.baxteri,
C.pauciradiatus, Chloropthalmus punctatus, C.agassizzi,
C.maculatus, Bembrops platyrhynchus, Neoepinnula orientalis,
Psenopsis cyaenea, P.obscura, Polymixia nobilis, Priacanthus
hamrur, Sphyraena obtusata and Saurida undosguamiswas studied.

Department of Ocean Development

fauna off Mangalore Coast
P.U Zacharia
Mangalore

Commercial trawl

Datawere collected from 200 boats by participation (SDF) aswell as
by enquiry (MDF) and analysed. Non-target varied from 38.79% in
SDF to 20.4% in MDF. Non-target group consisted of incidentals
(23%in SDFand 9.9%in MDF) and discards(15.7 in SDF and 10.5%
inMDF). Percentageof target was61.2%in SDF and 79.6%inMDF).
Juvenilesformed 26.3% in MDF and 16.18% in SDF.

Catch of target species and depth of operation showed negative
correlation, Non-target species showed positive correlation and
juveniles showed negative correlation

. et
&,

&

3

& ’%
”( é £
1 £
S,

onerses

‘éf

74

The study on the trophic relations showed
that Priacanthus hamrur fed mainly on
myctophids and shrimps along with
smaller percentage of fish larvae
(Neopilina orientalis, Apogon sp.,
Cubiceps caerulus). Cubiceps caerulus
fed mainly on salps. Family
Photichthyidae (Vinciguerria nimbaria,
I chthyococcus sp.), family Myctophidae
(Diaphus sp.) forms important forage of
oceanic tunas, flying fishes, squids and
pelagic sharks.

Resour ce assessment and biology of deep-sea fishes along the continental slope of

I nvestigations on the effect of bottom trawling on the benthic

The biodiversity indices such as Shannon
Weiner and Smpson indices from all
depths of operations generally showed a
decrease after trawling. In shallow water
significant decrease was observed after
trawling but in deep water changes were
not significant. Species richness, evenness
and number of species showed a
decreasing trend after trawling.



75 CMFRI Annual Report 2002 - 03

» Temperature and salinity at all depth stations showed negligible

2. Lineat (Non target) — Linear {huvoniles) — Linear Target) changes dueto trawling. Total suspended solidsin seawater increased
30.0 after trawling. Dissolved oxygen content generally showed anincrease
= 250 after trawl at al depths. Chlorophyll a decreased after trawling at all
E’ 20.0 R e depth stations. Nutrients such as phosphate and nitrate showed
z (3 [ omsh 2T negligible changesbefore and after trawling. Silicate content generally
o L ¢ SR G showed a decreasing trend after trawling. Seawater transparency
2 22 L decreased after trawling at all depth stations.
° 10 2 DeBSth 0 %0 % Experimental trawl
Depth-wise percentage catch of different groups in » Percentage of target speciesin the catch was 21.86%, non-target was
various depths in experimental trawling and the linear 48.62 % and juveniles 29.50%. Catch of target and depth of operation

relationship with depths showed negative correlation (R2=0.0331), while non-target and

juveniles showed a positive correlation (R?=0.6377 and R?=0.786
‘I:IBT Shannon =C= AT Shannon ‘ I‘espec’[lvel y) .

1

t t
10 20 30 40 50
Depth

Changes in the biodiversity index (Shannon-Weiner
Index) during experimental trawling (before and after)
at different depths of operation off Mangalore coast

FUNDING AGENCY WorldFish Center, Penang, Malaysia

PROJECT TITLE Strategiesand optionsfor increasing and sustaining fisheries and aquaculture
production to benefit poor household in Asia (ADB-RETA 5945)

SCIENTISTS N.GopalakrishnaPillai

CENTRES CMFRI, Cochin (Co-operating Centre)

e Fishing practices and key aguaculture technologies in marine and
brackish water sectors aswell as post harvest technologies available
in Indiawere documented.

» Prioritization exercise was conducted to identify and finalize criteria
and key indicatorsfor prioritising pro-poor aquaculture technol ogies
and fishing practicesin India.

¢ Fish consumption surveysduring peak and |ean seasons covering the
urban and rural areas were completed

» Thefina Country Report on component | Aquaculture technologies
and fishing practices in India has been finalized as per guidelines
and submitted to the Programme L eader, WorldFish Center.

FUNDING AGENCY Department of Biotechnology

PROJECT TITLE Digitised I nventory of marine bio-resour ces (marine fishes)
SCIENTISTS A.A Jayaprakash
CENTRES Cochin

Inventorisation of 270 marine fishesbel onging to families: Carangidae,
Chirocentridae, Clupeidae, Cynoglossidae, Elopidae, Engraulidae,
Harpadontidae, M egal opidae, Mullidae, Nemipteridae, Platycephalidage,
Polynemidae, Sciaenidae, Scombridae, Stromateidae, Synodontidae,
Tachysuridae and Trichiuridae has been completed.
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FUNDING AGENCY
PROJECT TITLE

SCIENTISTS
CENTRES

Department of Biotechnology

Studies on biotechnological aspects of disease management in aquaculture using
immunostimulants

A.P. Lipton

Vizhinjam

Thefinal report for the funded project was prepared and submitted to
the DBT and presented during the Task Force Meeting held on
January 7-8, 2003 at New Delhi.

The THC of Ulvawas 6725 cellsyml whereasin the normal shrimp it
was5437 cells/ml. Dueto Ulvamedication, theaggl utinationtitrewas
considerably increased to 8192 against theformalin-killed V. fischeri
and A. hydrophila antigens.

Asasingle dose at 1000 mg/kg, Ulva gave 80% survival against the
infection caused by the potentiated pathogen (V. harveyi 5x 10° + V.
alginolyticus, 5x 10° CFU/shrimp). Themechanism of action of Ulva
extract in the shrimp was evaluated after 7 days of appropriate
medicated feed treatment.

Enhanced total haemocyte count (THC), agglutinationtitre, bacterial
clearance, bactericidal activity and phagocyticrateswereobservedin
the Ulva treated shrimp.

The influence of combined
immunostimulation on the non-specific
defencein P. monodon was eval uated.
Feed incorporated with a mixture of 50mg
of levamisole and 500 mg of Ulva extract
/kg body weight gave 100% survival
among the postlarvae of P. monodon. The
average body weight and relative growth
rate also enhanced significantly when
compared to the control groups and other
combinations.

FUNDING AGENCY
PROJECT TITLE

SCIENTISTS
CENTRES

Ministry of Environment and Forests

Studies on the biology, captive spawning and sea ranching of the seahor sg,
Hippocampus sp.

A.P. Lipton

Vizhinjam

Field data showed that except for amild increase in targeted fishing
for seahorse during August 2002, the seahorse fishing and export of
dried seahorse had almost stopped during the year 2001 and 2002 in
the major centres along the Palk Bay coast of Tamil Nadu.

Analysis of samples and information collected indicated that three
species of seahorsesare availablein the Palk Bay Coast compared to
the earlier observations of one species, the Hippocampus kuda.
Hippocampus trimaculatus, H. kuda and H. fuscus, were recorded
from depths ranging from 3to 8 min areasrich in seagrass.

The cost ranged from Rs.700/- to 800/- (for 500 to 600 dried seahorses/
kg) and Rs.1, 000/- to 1,500/- (for 300 to 350 dried seahorses /kg)
depending on the size.

Hippocampus trimaculatus constituted
11.77% of the total species of seahorses
obtained from the centre.

This speciesisreported for the first time
fromthis coast of India

FUNDING AGENCY
PROJECT TITLE
SCIENTISTS
CENTRES

AP Cess Fund

Studieson immuneresponsein shrimp

S.R. Krupesha Sharma and E.V. Radhakrishnan
Calicut

Effect of stress factors on the immune response of shrimp was studied.
The stress factors studied included chemical stressors like Copper and
Cadmium at 0.5 and 1.0 ppm, decreased salinity and altered pH. Copper
influenced by lowering the haemocyte count, haemolymph protein and
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PO activity. No effect was found on agglutinin titre. In general, copper
was more toxic than cadmium in Pindicus. Salinity stress decreased the
haemocyte count after 72 h. Whileit had no effect on total haemolymph
protein, the PO activity increased after 48 h and the activity again
decreased after 72 h. Salinity stressalso had no effect on agglutinintitre.
pH induced stress at pH 8.5 had no effect on haemocyte count and total
protein; it lowered the PO activity after 48h.

FUNDING AGENCY Department of Science & Technology

PROJECT TITLE Studies on immune response during moult cyclein the spiny lobster (Panulirus homarus)
SCIENTISTS S.R. Krupesha Sharma
CENTRES Calicut

Immunological and haematol ogical standardswere developed for various
moult stages

Immunological and haematological standards for various moult
stages of Panulirus homarus

Stage A StageB  StageC StageD

Total haemocyte count
(mean cellmm?®) 14600 12800 16500 18400

Total haemolymph

protein (mg/ml) 48 45 105 85
PO activity Not Not
(OD/min/mg protein)  tested tested 50 68
Total haemolymph
volume Not Not
(% body weight) tested tested 18 20

FUNDING AGENCY AP Cess Fund

PROJECT TITLE Evaluation of genetic heterogeneity in marine ornamental fishes using molecular

genetic markers
SCIENTISTS P. Jayasankar and Boby Ignatius
CENTRES Kochi and Mandapam
57 8 9 11120y 5 I Unambiguous identification of the clown fish species domesticated

b at Mandapam and Vizhinjam aquariums of CMFRI

e
ot —IHIi ¢ Using Random Amplified Polymorphic DNA (RAPD), taxonomy of
clown fish (Genus. Amphiprion, Family: Pomacentridae) which is
domesticated in the aquariums of Mandapam Regional Centre and
Vizhinjam Research Centre, was ratified. It was established that the

crohkEsassa

RAPD fingerprinting of clown fisn (Amphiprion sp) species was the same at both the centres. The possibility that the
(Primer OPF03 - 5 CCTGATCACC 3') Lanes 1-5: 5 ies a Vizhin Amohior h - red
individuals of Amphiprion chryosogaster. Lanes 6-10: spe(_:les 'Z_ Injam was mP Iprion € rysog. er (as repor_
Amphiprion sebae from Marine Aquarium of Mandapam earlier) was rejected by comparing the DNA profiles of the species
Regional Centre of CMFRI, Mandapam Camp, Tamil fromMandapam and Vizhinjamaguariumswith A. chrysogaster from
Nadu. Lanes 11-15: Amphiprion sp (?) from Marine Mauritian waters (see the accompanying figure). DNA of the latter
Aquarium of Vizhinjam Research Centre of CMFRI, tracted f the li ti f 5 individuals obtained f
Vizhinjam, Kerala. Lane M: DNA size marker, Lambda was ex rac. ror_n e IVer Ussues o m. Ividua's obtain rom
Hind I1I/Eco RI. Dr. Joel Elliot, University of Puget Sound, Biology Department, 1500

N. Waarner, Tacoma, WA 98416-0320 and identified as
A. chrysogaster by Dr. Jerald Allen, an expert in the taxonomy of
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pomacentrid fishes. Dr. Allen has also confirmed the identity of the
species at Vizhinjam and Mandapam as Amphiprion sebae. Species
specific diagnositic markers of A. sebae and A. chrysogaster have
been developed using arbitrary primers OPA 05, OPA 08, OPA 10,
OPF 02 and OPF 03.

The similarity index between all possible pair-wise comparisons of
individuals from all primers was calculated and phylogenetic
relationship between individuals of Mandapam, Vizhinjam and
Mauritian sampleswere constructed using cluster analysis (UPGMA
contained in PHY LIP 3.57c package). Theresults (asdepicted in the
accompanyingfigure) showed clustering of Mandapamand Vizhinjam
samplestogether, clearly separated from Mauritian samples.

Study on the sex-specific DNA markers of Amphiprion sebae

Generally, thelarger fishinthegroup of clownfishesisfemaleandthe
smaller male. However, sex change occursand thedominant malecan
transform into afemale if the female in the group dies. The present
study was intended to search for any possible sex-specific RAPD
markers in the species. Genetic profiles of a total of 20 A. sebae,
including 10 females (total length, 94-117 mm) and 10 males (total
length, 65-102 mm) were generated using arbitrary primers OPF 01,
OPF 03, OPF 04, OPF 05, OPF 06, OPF 07, OPF 08, OPF 09, OPF
10, OPF 11, OPF 12, OPF 13, OPF 14 and OPF 15. Based on
repeatability and robustnessof loci generated, datafrom primers OPF
03,04, 09 and 12 wereonly analysed (UPGMA containedin PHYLIP
3.57c package) and the resulting dendrogram did not show clear
separation of female and male clusters. Further, no sex-specific
markers could be noticed in any of the gels.

Geneticprofiling of sergeant major speciesfrom Mandapam waters

Number of dark bars across the body is one of the chief field
identification marks in sergeant major (Abudefduf spp). During the
reporting period, extensive sampling of sergeant major was made
from Mandapam region, which is abound with coral reefswhich are
ideal habitats of sergeant major, anideal marineornamental fish. The
species collected included Abudefduf bengalensis, A. veigensis, and
two individuals of doubtful species status. Genetic profiles of 22
individualswere generated using arbitrary primers OPF 01, OPF 02,
OPF 03, OPF 05, OPA 01, OPA 02, OPA 03, OPA 04, OPA 05, OPA
06 and OPA 07.
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Cluster analysis of RAPD profiles
indicated unambiguous separation of

A. bengalensis and A. veigensis. The two
individuals of doubtful species identity
were clustered with A. veigensis. Utility of
RAPD for molecular taxonomic purposes
iswell demonstrated here.

chrysol
chryso?

chryso3

chiysod

040
— chryso5

UPGMA dendrograms showing clustering of clown fish
from 3 locations, confirming clear separation of
A. chrysogaster from A. sebae

RAPD profiles of sergeant major species (1-2 & 9-10,
Abudefduf bengalensis; 4-6, 8 & 11-12, A. veigensis,
3 & 7, doubtful species)

FUNDING AGENCY
PROJECT TITLE
SCIENTISTS
CENTRES

ICAR Revolving Fund

Commercial Production of cultured pearls adopting onshore culture technology
A.C.C. Victor, A. Chellam, D. Kandasamy and |. Jagadis

Mandapam

e Maintenance and culture of spats and mother oyster under farm

conditions. A total stock of 2,12,200 oysters of different sizes are
maintained in the farm. Among which there are about 1, 21,460 spats
(10-20mm), 52,640 mediumsized oyster (20-30mm) and 21,120 mother

A total of 4040 pearls worth Rs.3,66,592
were sold and revenue deposited to ICAR.
The cumulative pear| saleyielded

oysters(above35mm) areunder rearing. Apart fromthisanother 12,625 Rs.8,18,364 under the project.

nucleated oysters are under rearing in the marine pearl farm.
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Dr. M.S. Swaminathan exami
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oysters at the grow-out site at Mandapam
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e Spawning, larval rearing and spat production: 13 spawning was
made and about 9.50-1akh initial settlement of spats obtained of which
4.2 lakhs spats were raised and transplanted to the farm. About 2.0
million larvae are under rearing.

e Training: Two training programmes of one week duration was
conduced at RC of CMFRI, Mandapam Camp under ICAR Revolving
Fund project for fisher folks of two villagesidentified & sponsored
by MSSRF. Totally 20 men and 18 women were trained in marine
pearl oyster farming.

Harvest: About 7,242 oysters survived out of the 10,955 oysters
implanted were harvested and a total yield of 1653 (Grade ‘A’ — 93
nos.; "B’ — 287 nos. & "C' —1,273) pearls was achieved during the
period under report.

¢ Nucleus implantation: A total of 53,425 oysters were nucleated
with 3,4 & 5 mm shell bead nuclei (29,760, 20,625 3,040 Nos.) and
transplanted to open seafarm for maintenance. 40,800 oysters have
already been handed over to the MSSRF by March 2003.

Develoment of seafar ming technology for the whelk, Babylonia spp.
K. K. Appukuttan and P. Laxmilatha

Kochi

B. spirata

—— Shell Width (i )
Shell Length (i)

200
1 2 3 4

5

6 7 8

Days after hatching

Growth of B. spirata veliger larvae

FUNDING AGENCY
PROJECT TITLE
SCIENTISTS
CENTRES

Monitoring of fishery of the whelk Babylonia spirata and B. zeylanica
at the Neendakara and Sakthikulangara Fishing harbour, Quilon was
carried out. Biological aspects such as growth, sex ratio, and maturity
stages were studied. Though there was no targeted fishery for Whelk
during Sept. 2001 to March 2002, there was exclusive fishery for
Babylonia zeylanica from April 2002 to June 15". In other months, both
the species of Babylonia landed as by-catch of shrimp trawlers.

Spawning: Successful spawning of B. spirata was obtained

Settlement: The larvae hatched out from the capsules settled on the
12" to 16" day in al the months of September, October, November,
January, February and March.

The survival rate: The survival rate after settlement was 80%. The
average shell length of the juveniles of B. spirata ranged from 895.4u
to 2.43 mm on the 60" day after settlement.

I nter national Foundation for Science, Sweden
Environmental I mpact Assessment of suspended culture of bivalve

V. Kripa
Kochi

¢ Thevariationinthehydrographic parameterssuchasnutrients, salinity,
dissolved oxygen and temperature of surface and bottom waters at the
oyster farm and control was negligible at Ashtamudi L ake.
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* The effect on the sediment characteristics and benthic faunal
composition dueto continuousfarming at the same site for more than
5 years was studied and compared with that of a one year old farm
and anon farm site at the areain Ashtamudi Lake. It was observed
that due to continuous suspended culture of oysters at the same site
the percentage of fine sand gets reduced from 70 to 55 % while that
of coarse sand from 19 to 13 %. At the same time, percentage of silt

-

Nitrate (ug at NO3-N/L)
O=-aNWHPOON®O©O

and clay increased from 3 to 11% and 8 to 21%, respectively. MR
T - N T G
» Thetotal organic carbon (TOC) content wasfound to increase dueto 2<f&352802488¢

continuousfarming. Theaverage TOC of thetop 5 cm of the sediment
was 0.76 at the control sitewhileitincreased to 0.81 and 0.93in one
year and 7 year old farms.

Monthly variations of nitrate at afive year old farm,
anew farm and in the open estuary (cont)

» The impact on benthic fauna was observed to be site specific with
high seasonal variation. In Ashtamudi Lake, the density of benthic
faunain a one year old farm was higher (52,023 nos m?) than the
control site (27,746 nos m?) while it was low (8,092 nos m?) at a
seven year old farm.

FUNDING AGENCY AP Cess Fund

PROJECT TITLE Application of trophic modelling and M SVPA to formulate management options for
the multigear marine fisheries of southern Karnataka

SCIENTISTS K.S. Mohamed, PU. Zacharia, C. Muthiah, P. Rohit and PK. Krishnakumar

CENTRES Mangalore

« DataonL/F, dietsand parameters necessary for biomass estimations
with respect to 55 speciesof fisheswere completed during the current
year. The project data had a coverage of 86% of the total marine
fisheries of Karnataka.

* The diet data were analysed using the index of preponderance and
percentage occurrence and volume methods. The data were
transferred to ECOPATH as a diet matrix for 21 ecological groups.

* A gpecieslifehistory sheet was designed to include growth, maturity,
selection, population and ECOPATH parameters of each species.

e Aspect Ratios (which determines the speed of fish movement and
ability to escape from predators) with respect to all groups have been
determined. Aspect ratiosof someimportant speciesarelisted below.

Fish species Aspect ratio Fish species Aspect ratio
Carcharhinus limbatus 2.40 Decapterus russelli 2.46
Scoliodon laticaudus 1.05 Caranx calla 2.70
Rhizoprinodon acutus 161 Scomberoides tol 4.64
Spohyrna lewini 1.26 Lactarius lactarius 2.58
Scomberomor us commer son 4.74 Rhinobatos granulatus 0.77
Epinephelus diacanthus 1.22 Formio niger 2.75
Grammoplites suppositus 3.53 Escoulosa thorocata 22
Sohyraena jello 2.62 Dussumieria acuta 2.47
Euthynnus affinis 5.94 Chirocentrus dorab 3.20
Auxis thazard 511 Solephorus devisi 111
Auxis rochei 4.94 Johnieops sina 2.69
Sardinella longiceps 2.96 Leiognathus bindus 213
Sardinella fimbriata 3.45 Megalaspis cordyla 5.16
&,
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K.S. Mohamed
Cochin

Saccharomyces boulardii —
an innovative bio-therapeutic agent
for shrimp larvae

B iswidely used in humans for treatment
of Vibrio cholera induced diarrhoea.
Present research shows that it is equally
effective in curbing V. harveyi induced
mortality in marine shrimp larvae. The
project has devel oped complete protocol
for feeding of probiotic organismsto
shrimp larvae up to PL, and bio-
encapsulation of probiontsin Artemia
metanauplii.
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Survival of PL, P. monodon larvae after challenge
with Mibrio harveyi
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I nter national Foundation for Science, Sweden
Effect of probiotic feeding on the rearing and production of penaeid shrimp larvae

The project was completed in June 2002 and thefina report was submitted
totheagency in July 2002. The summary of the project findingsisgiven
bel ow.

Large-scale Vibrioinduced mortalities are common in shrimp hatcheries
and antibiotics are widely used as prophylaxis, but with the risk of
selection of drug resistant strains. Probiotics have proved beneficial in
fish larval rearing. This project envisaged use of probiotic organisms,
particularly anaerobes with known probiotic effects like Lactobacillus,
in the rearing of larval tiger shrimp Penaeus monodon. The success of
such feeding was evaluated using a Vibrio challenge test.

None of theisolated strainswerejudged as promising for use as probionts.
Therefore known probiontslike the yeast S boulardii and the anaerobic
bacillus L. plantarum were selected for probiotic enrichment studies.
Enrichment of S boulardii in zoeaand mysis stagelarvae of P. monodon
and Artemia nauplii proceeded in adose dependant manner. In general,
up to 1330 and 2300 CFU/ larva could be enriched into zoea and mysis
stages of P. monodon, respectively and up to 3500 CFU/ larva could be
enriched into Artemia nauplii. Shrimp larval survival was morein 10*
and 10° enrichment concentrations and poor in 10° concentrations when
compared to control. Results indicated that S. boulardii, as a probiotic
did not influence the composition of other microflora in P. monodon
larvae. Challenge studies showed that enrichment of S. boulardii into P.
monodon zoea and mysis stage larvae hel ped the larvae to surmount an
artificial Mibrio pathogen challenge. In general, it would appear that
enrichment of at least 10° CFU/ml of S, boulardii is necessary to impart
the resistance to Mibrio harveyi for P. monodon larvae. In the case of
Artemia nauplii, challenge results showed that the resi stance of the nauplii
was significantly (P<0.01) improved in those fed with 10* CFU.ml* S
boulardii (90% survival rate after 48 h of challenge versuslessthan 40%
for the infected control group without SB).

It was shown for the first timethat the yeast S. boulardii iseffectivein
P. monodon larval stagesandin an aquatic livefeed organism like Artemia
nauplii to overcome Mibrio infections. At an enrichment level of 10 4
CFU.mlI | these Artemia nauplii can be used as a vehicle to deliver
probiotic to other aquatic larvae feeding on them.

A survey ontheuse of probioticsby shrimp farmersin the state of Andhra
Pradesh showed that farmers use both water and feed probiotics. Water
probiotics are applied either directly or after fermentation and feed
probiotics are applied along with the feed and abinder. When praobiotics
are used, the cost of production increases by 0.9-15.2 % for an average
production of 1.3t/ha. Water probioticsthat are applied after fermentation
and feed probiotics show lower cost of production when compared to
others.

@‘Wﬁ N

$

o

5

H

%, N
" spems g



FUNDING AGENCY
PROJECT TITLE

CMEFRI Annual Report 2002 - 03

The economic loss due to over fishing estimated in terms of the Net
Present Value of MSY for 30 yearswas Rs.160.6 crore for catfishes,
Rs.458.5 crore for elasmobranches and Rs.3.9 crore for goatfishes.

The economic loss due to juvenile fishing was estimated using the
model developed in the project and the results showed that in the
mechanised sector, for trawlers, the economic loss due to juvenile
fishing was Rs.28.3 lakhs as against annual revenue of Rs.31.2 lakhs.
In the motorised sector, for ring seines the loss was Rs.19.1 lakhs,
which was higher than the annual revenue generated by the same unit
(Rs.12.4 1akhs). Similar quantification were worked out for all other
craft-gear combinations.

Among the mechanised units, the average catch per day of operation
was highest in trawler and lowest in gillnetter, but in terms of value
realisation it was much higher in gillnetters.

Among the different centresthe highest economic lossdueto juvenile
fishing wasat Neendakara harbour with Rs.239.1 crore/year followed
by Cochin Fisheries Harbour and Munambam Fisheries Harbour.
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Indira Gandhi I nstitute of Development and Research

Environmental economic analysisof inshorefishery resource utilization of coastal Kerala
SCIENTISTS R. Sathiadhas and R.Narayanakumar
CENTRES Cochin
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N ational

1 The Institute implemented 17 NATP schemes during the year under
Agrlcultural various research modes such as Production Systems Research (PSR),
TeChn()l() gy CompetitiveGrantsProgramme (CGP), MissionMode(MM), Integrated
P . Village Linked Programme (IVLP) and Agriuclture Technology

r O] ects Information Centre(ATIC). Thesalient findingsof theprojectsaregiven.
FUNDING AGENCY NATP/PSR
PROJECT TITLE Nutrition and pathology in mariculture
SCIENTISTS R. Paul Raj, D.C.V. Easterson, K. C. George, A.P. Lipton, Imelda Joseph
CENTRES Cochin, Tuticorin and Vizhinjam

« Aformulated pellet diet (cost Rs.35/kg) with 47% crude protein 10%
lipid, 18% total ashand 17.8 MJ/kg grossenergy was devel oped with
indigenousingredientsfor fattening mud crabsof threegrades(excel,
big and medium) .The feed has been successfully used asasubstitute
for the traditional feeds such as trash fish, salted fish, clams and
dlaughter-housewasteused for fattening by thefarmers. On-farmtrial
conducted in a crab farm using plastic cages for the first time at
Vypeen|sland near Cochinshowed that thepellet feediscommercially
viable, eco-friendly, easy to transport, store and dispense.

e The juveniles (77-174 mm) of orange spotted estuarine grouper
(Epinephelus coioides), a highly carnivorous fish, have been
successfully weaned to a semi-moist compounded diet by adopting a
weaning strategy with an amino acid mixture as afeeding stimulant.

¢ A product obtained by solid-state fermentation of soybean flour using
Bacillus coagulans for 48 hours was successfully used as a partial
substitute and can replace up to 60% of fish meal in the diets of
juvenile Penaeus monodon without any adverse effect on growth,
survival, FCR, PER, ANPU and body composition.

¢ Theprocessof solid state fermentation of amixture of soybean flour,
g 12} wheat flour, groundnut oil cake and gingelly oil cake in the ratio
S . M = 4:3:2:1 using the bacterium Bacillus coagulans and fungus Aspergillus
Different types of formulated feeds developed niger strain 616 was standardized. The product obtained after 36 hrs
for grow-out and fattening of mud crab using B. coagulans and 96 h using A. niger showed better nutritional
profile compared to the unfermented mix.

e Thelarva mortality inthepearl oyster hatchery was closely associated
with copepod infestation and Vibrio infection. The major pathogenin
lobster hatchery causing mortality of phyllosomalarvaewasV. harveyi.

FUNDING AGENCY NATP/PSR

PROJECT TITLE Breeding and culture of pear| oystersand production of pearls

SCIENTISTS K.K. Appukuttan, K.S. Mohamed, T.S. Velayudhan, V. Kripa, D.C.V. Easterson, A.C.C.
Victor, S. Dharmaraj, A. Chellam, N. Ramachandran and M.K. Anil

CENTRES Cochin, Tuticorin and Vizhinjam

1. LargeMarine Pearl Production

During October 2001, 730 adult P. fucata of sizes above 55 mm DVM
wereimplanted with shell bead nucleus of diameter 4-6 mm. Thesurgery
was carried out at Port Kollam on-site with the help of skilled nucleus
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implantersfrom Mandapam. Pearlswere harvested in August 2002 after
317 days of rearing.

The largest cultured pearl obtained was 7.88 mm weighing 0.679 mg.
The average thickness of nacre was 1.37+ 0.27 mm with a mean nacre
deposition rate of 0.129 mm/month. Along the southeast coast of India,
the thickness of the nacre coated on a shell bead of 5.81 mm was 0.26
mm in 5.3 months indicating a deposition rate of 0.025 mm/month. In
Japan, in ashell bead nucleus of 6.1 mm diameter the thickness of nacre
coated was 0.50 mm in 42 months (0.0103 mm/month)

According to the grading done based on international standards, 20% of
the pearlswere of ‘A’ grade, 16% ‘B’ grade, 55% ‘C’ grade and therest
D. Barogue pearls were a so produced.

2. Mabe Pearl Production

Trialswere madein P. fucata using base images (10 mm?) made of shell
powder and resin, plastic images and camel bone images for the
production of Mabe pearls. Rearing of oysterswas done at Port Kollam
raft farm. The base images in plastic and bone material were rejected
withinamonth. Only baseimage madewith shell powder gave satisfactory
results. Observationsindicate that within 15-20 days, the nacre coating
isinitiated.

Fusing of the image to the shell was complete by day 20. By the end of
60 days it was possible to get complete and adequate nacre coating on
the image so as to produce a mabe. Rejection and mortality was high
(100%) when the image size exceeded 10 mm2.

3. LCq studies of metalson Pinctada fucata

In order to determine the process by which metalsimpart colour and hue
to the pearls, the median lethal concentration (LC,;) of metals was
determined for the purpose of administering the metals through feed.
Pearl oysters were exposed in groups of 10 to each of several
concentrations of various metal saltslike Copper sulphate, Cobalt nitrate
and Ferric chloride. Survival was assessed after 1,2,4,8,16,24,36,48,72,96
and 120 hours. The median survival time of each group of animalswas
determined from a graphical plot of raw data after a log-probit
transformation. The study showed that copper sulphate is highly toxic
ascompared to cobalt nitrateand ferric chloride. TheL C, value obtained
for copper was 2.1 ppm and for cobalt it was 9 ppm. Inthe case of ferric
chloride no mortality was observed upto 15 ppm.

Inthe control, pearl oysterswere fed with I sochrysis galbana and reared
in normal filtered seawater (FSW). Inthefirst experiment oysters were
reared in FSW and fed with abalanced microparticul ate diet with Ferric
chloride at 10 ppm level (MPD-Fe). In the second experiment oysters
werereared with I sochrysisand FSW containing 10 ppm Ferric chloride
(FSW-Fe) and in the third oysters were exposed to both MPD-Fe and
FSW-Fe. At the end of the study, performanceswere compared with that
of the control. The percentage survival respectively for control and the
above said three experiments was 42.5, 80, 50 and 35. The modified
colour of the nacre deposition was bluish green. The percentage colour
modification was observed to be 18.75% with M PD-Fe, 20% with FSW-
Fe and 14.29% with MPD-Fe & FSW-Fe.
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Cumulative monthly nacre deposition in shell bead
nuclel of 5to 6 mm at Port Kollam

Highlights during 2002-03

At Tuticorin, preliminary trials indicated that
it is possible to manipulate the colour of the
nacre and thence the pearl.

CIFT designed and fabricated a longitudinal
shell cutting machine for longitudinal cutting
of irregular shaped molluscan shells with
reciprocating cutting mechanism.

In vitro nacre formation from explant mantle
tissues was obtained in abalones at Tuticorin.

Pear| production using larger nucleus (5-6
mm) has been attempted along the west coast
and more than eighty 7-8 mm pearls were
produced at Port Kollam.

Mabe pearl inserts were tried in P. fucata for
the first time by scientists at Cochin and
within 2 months mabe pearls were produced.
The procedure is being standardised.

P. fucata hatchery was set up in Skka, Gujarat
and more than 5000 spats were produced.

P. margaritifera was surgically implanted with
nucleus at Port Blair for the production of
black pearls.
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4. Invivo study on crystallization of nacre

In vivo study on crystallization of nacre was carried out in pearl oyster
and abalone. This study formed basic information for in vitro study. A
thick black strip of 2x10 mm size was inserted between the mantle and
the shell in pearl oyster and abalone. Observationswere made every day
under amicroscope. On day 1 numerous crystals were found deposited
on the strip along with round and rod shaped cells. On day 3 cellsformed
groups and had short pseudopodia. From day 7 onwards intensity of
crystalsincreased forming athick layer and later additional layers were
added. The strip wasfound to have fused on day 27 in abal ones and day
30in pearl oysters.

Mussel mariculture
T. S. Velayudhan, V. Kripa, K.K.Appukuttan, K. Sunilkumar Mohamed, P. Laxmilatha,

N. Ramachandran, Sujitha Thomas, Geetha Sasikumar, P. K. Asokan, R. Sarvesan and

P. V. Sreenivasan

Cochin, Chennai, Calicut and Vizhinjam

Monthly variation in trace metal concentration (ppb)
in the sea off Kollam

ling of m

ussel spat using the new seeding device
developed in the project

Dissemination of technology

Scientific guidance was continued for the farmers who had adopted the
technology and the farms were harvested during April -May 2003. In
the coastal villages harvest melas were organized and wide publicity
was given to create public awareness.

A mussel farmer’s meet was organized at Calicut in May 2002 and the
farmers presented their problems. Group discussionswereheld. Training
programmes on mussel farming were conducted in Kerala(3), Maharastra
(5) and in Andaman and Nicobar Islands (1).

¢ Heavy metal concentration was much below the permissible limit.
Mercury was completely absent in all the water samples analyzed
fromthethreeregions. Intheestuary and seaat K ollam concentration
of zinc was the highest while in the Kollam bay, copper was
dominant. Silver content wasbel ow detectablelevel bothintheopen
seawater and in the estuary whilein the bay it was slightly higher,
0.0012ppm.

¢ Hydrocarboncontentinthebay waterswaslow (0.00911ppm). Inthe
estuary it was 52 times (0.4801ppm) more than the valuein the bay.

Bioaccumulation of trace metals

The bioaccumulation of trace metals in natural bed in a bay was
monitored. Among trace metals, accumulation of copper was higher.
The Copper, Cadmium, Chromium, Nickel and Zinc concentration in
mussel s of size 90 to 95 mm was found to be 8.512, 0.681, 0.376, 2.715
and 2.915 ppm/kg of mussel meat. The mussel meat did not have lead
and silver.

Seed collection of mussel by setting collectors
¢ Thenumber of spat (avg. length 2.9mm, avg. wt 0.02 g) settled was
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highest, 206137 numbers per 2500cm? on the tilesin August 2002.

» The seed settlement on velon screen, frilled nylon rope and old fish
net were 5237, 2287 and 675 numbers per 2500 cm?, respectively.

« Experiments on depuration of mussels were conducted. Low cost
depurationand declumping unit wasdesigned. Trial swereconducted
to study the effect of depuration on the reduction of bacterial load.

National level mussel resources survey and preparation of seed
calendar

* Thetotal mussel seed biomass estimated to 16130 /7024345 sg.m
from A&N Idlands, Kerala, Karnataka, Tamilnadu, Pondicherry,
Andhra Pradesh,M aharashtra, Goa and Gujarat.

Demarcation of areas suitable for mussel farming as per EEC
guidelines

e The variation in the concentration of zinc, cadmium, lead, copper,
cobalt and nickel present in the estuary (Ashtamudi Lake), inaBay
(Thankassery Bay) and in the coastal waters (sea) was studied. The
water samplesbrought fromthe Andamanwaterswereal so analyzed.

FUNDING AGENCY NATP/PSR
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Monthly variation in trace metal concentration (ppb)
in Ashtamudi Lake, Kerala

L] B
Shri G.S. Gul Mohammed, mussel farmer receiving
the Karshaka Siromani national award from the
Hon'ble Union Minister

PROJECT TITLE Impact of damson river run-off into sea and changesin the nutrient and productivity
profile of coastal waters

SCIENTISTS P.K. Krishnakumar, P. Kaladharan, D. Prema, K. Vijayakumaran and Shobha Kizhekudan

CENTRES Veraval, Mangal ore, Cochin and Visakhapatnam

Reduction of river runoff due to impoundments and dams may result in
major environmental changesin the estuarine coastal seaecosystem. The
objective of the study wasto assesstheimpact of altered river flow (due
to damsand reservoirs) on the nutrient and productivity profile of coastal
waters from west coast (Veraval, Mangal ore and Cochin) and east coast
(Visakhapatnam) of India.

« Influx of total suspended solids (TSS) and total dissolved solids
(TDS) was found to be low in rivers having dams from Veraval,
Mangalore, Cochin and Visakhapatnam. Significantly low
concentrations of nutrients such as silicate and phosphate were
observed in the coastal waters and estuary of rivers having dams
compared to non-dammed rivers. Relatively high BOD values were
observed from river systems having dams. Significant positive
correlations were observed between river discharge rate and silicate
input whilenegativecorrel ationswereobserved between BOD values
and river water discharge rates. Low primary productivity and
chlorophyll ‘a’ content wasobservedinthecoastal watersand estuary
of rivers having low water discharge.

» Sediment characteristics showed higher levels of pH, salinity and
organic carbon in the marine stations than in the riverine stations.
Presence of silt and clay content in the sediment registered an
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Sediment characteristics in different river systems

Water sampling in Mulky river, Karnataka
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increasing trend from the river stations to the seaward stations.
Similarly, organic carbon content in the sediment increased from the
river stations to the seaward stations.

Damming of rivers has reduced the influx of sediment bound
percentage organic carbon, silt and clay into the coastal waters.
Similarly, influx of sediment bound available K and P a so reduced
in dammed rivers. However, theinput of sediment bound total silica
and sand into the coastal waters increased due to dams.

Microbial parameters in Nethravathi and Sharavathi rivers were
studied. The data so far, do not indicate any mgjor differencesin the
bacteriological profile of these two rivers. Fecal contamination was
observed in both the rivers and pathogens were also detected.
Salmonella was occasionally observed in both the rivers. Mibrio
cholerae belonging to non O1/0139 serotype and non-toxigenic
strainswere detected. Fecal coliform/fecal streptococcal ratio enabled
detection of contamination from non-fecal sourceinthewater. Vibrio
spp were detected in both therivers. The percentageincidence varied
from 48-78%. Comparatively higher incidence of Mibrio spp was
found in Sharavathi River.

Generally, damming has negatively affected the normal influxes of
the nutrients, sediment bound material fluxesand productivity of the
river mouth, estuary and the adjacent coastal watersof smaller rivers
such as Bhadar River, Periyar River and Gosthani River, which are
having relatively low water discharge when compared to major rivers
such as Godavari and Sharavathi.

The frequent damming and freshwater impoundment of rivers of
Saurashtra over the years have virtually stopped the output of rivers
tothe coastal watersand hasled to the closure of river mouths. These
river systems which were well known for commercialy valued
crustacean and fish resources have now been reduced to stagnating
high saline creeks.

PROJECT TITLE M angrove ecosystem: Biodiversity and itsinfluence on the natural recruitment of
selected commercially important finfish and shell fish speciesin fisheries

SCIENTISTS George. J.P., G.SD. Selvargj, PKaladharan, T.S. Naomi and D. Prema

CENTRES Cochin

Theprojectinitiated withtheobjectiveof documentingthebiodiversity
of mangrove ecosystems, especialy Kerala, West Bengal, and
Andaman & Nicabar Islands with specia emphasise to selected
commercially important finfish and shellfish seed resourcesand their
distribution in relation to various ecological parameters besides
qualitative and quantitative estimation.

Among the 23 speciesof true mangrove plants, 31 species of mangrove
associates and non-mangrove and 10 species of mesophytic
bioinvasive plants, five species, such as Acanthus ilicifolius,
Bruguiera gymnorrhiza, Excoecariaagallocha, Rhizophora apiculata
and R. mucronata are found to be common in Kerala, West Bengal
and Andaman and Nicobar |slands Mangrove Ecosystems.
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« In the microflora, phytoplankton has been represented by species

belonging to families Myxophyceae, Chlorophyceae and |t Wwasobserved that large-scale seed

Bacillariophyceae. Diatoms dominated the phytoplankton with 92 collection of Penaeusindicus,

littoral and benthic speciesfollowed by 12 speciesof bluegreenalgae P monodon and Metapeneaus dobsoni

and 15 species belonging to other groups. continued in the Indian mangrove
ecosystems. While approxi mately 22.93
seeds of different stages of other species
are destroyed to collect one Penaeus
monodon postlarva at Sunderbans, such
» Benthicfaunawasdominated by polychaetesbelonging to 15 species. destruction is not elaborate in Kerala

«  Amongthe 154 speciesof ichthyofauna, 40 werefoundtobecommon ~ Mangrove ecosystems. However, the

to the mangroves of Kerala, West Bengal and A & N Islands. juvenilefishery of finfish and crustaceans
- . ) resulted in the dwindling of brackish
» Thefinfishesrepresented by 70 species of which 23 were common to water fish landing in the Kerala coast. In

Kerala, West Be_ngal and A & N Islands mangroves. Among the 40 general, the collection of seeds for
(érustaalceandspemS, 1lslwer§ found to bseh Cﬁrf]jsn;on to K”erala, West aquaculture aswell as for marketing

engal and A & N | 1 anas. Among ©ITISNES, MOTIUSCS were affected the natural recruitment and the
represented by 24 species of which 6 species were common to the canture fishery resources of the countr
three mangroves. Among the 10 reptile species, 3 were common to ap y Y-
themangroves.

* The microfauna, zooplankton comprise species of Copepoda,
Harpacticoida, Rotifera, Insect larvae and Tunicatain which Copepods
dominated the fauna.

» Theavian fauna comprised 25 species of which 8 were represented
inal mangroves. Among the 20 species of mammalianfauna, 6 species
were common to all mangroves under investigations.

*  During April 2002, aWorking Group Meeting (WGM) was conducted
with the CCPIs and SRFs at CMFRI, Cochin to compile a
methodol ogy for theinvestigationsin mangrove ecosystem of Kerala,
West Bengal, Andaman and Nicobar Islands.

« A workshop was conducted at Vidyasagar University, Midnapore,
West Bengal (Co-operating Centre) during June 2002 for evaluating e e
the progress of the project and releasing of the Manual on Research [ o ; "y T
Methodology to be employed for the project. Restoration and ecotourism

FUNDING AGENCY NATP/PSR

PROJECT TITLE Studies on fisherwomen in coastal ecosystem of Andhra Pradesh, Karnataka,
Tamilnadu and Kerala

SCIENTISTS R. Sathiadhas, H.Mohammed Kasim and R.Narayanakumar

CENTRES Cochin, Chennai and Kakinada

« Womenstakeholders, shrimp peelers, clam collectorsand processors,
fish traders, fish driers and fish curers and processing plant workers
were identified in each of the five Centres.

e A diet survey using 24-hour recall method combined with weighing
of raw foods was conducted among sel ected fisher households.

« A medical examination camp was conducted to know about the
occupational illness of women stakeholdersin each centre and was
attended by 550 fisherwomen.

e The magjority of the fisherwomen engaged in peeling (Aroor and
Neendakara) were suffering with numbness of fingersand backache.
Those who are engaged in clam collection and processing
(Theckumbhagamand Anjilickadu) werefound to have problemswith
ear and numbness of joints. Fish vendors (Poovar) were found to ;
have lower-neck ailments, swelling of legs and impaired eyesight. Medical camp &t Anjilickadu
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Augmentation of marinefish production in L akshadweep
K.P.Saidkoya, K.S.Mohamed and M.Sivadas

The project has two major objectives:
a) Pearl culture  b) FAD installation

SCIENTISTS
CENTRES Minicoy Island
Gain in length and weight of pearl oysters at two a)
different locations
Adult Spat Adult Spat
length length weight weight

(mm)  (mm)
Locl 031 289
Loc2 105 394

FUNDING AGENCY
PROJECT TITLE
SCIENTISTS
CENTRES

(9 ©)

016 048
261 365

b)
NATP/CGP

Pear| culture: The experiments were initiated with the help of
Tuticorin spats and adults of Pinctada fucata from April, 2002 on-
wards. The transportation/transit mortality was found to be very
high, 78% in spats and 30% in the adults, in the first batch and the
same was brought down to 0% by recondition at HQ hatchery inthe
second batch transferredin Jan, 2003. The growth studies conducted
at two locations showed a much faster growth at location 2 about
300m off the fisheries jetty than the location 1 below the jetty. The
second batch showed much more faster growth than the first batch.

Ascidians were the major foulers on the cages and the oysters in
both the locations. Spawning was observed at both the locations
and the spatswere collected using spat settlersand reared in thefruit
baskets.

Various types of images, beads etc. were implanted into 20 adult
oysters of 64.69 mm mean sizes on 03.03.03. 20% mortality after
2-15 daysand 25% rejection was observed. 6 implanted oystersin 2
seria pouches are growing well.

FAD ingtallation: - The materials for the FADs were procured and
areready for deployment after the monsoon. Meanwhile, 2 low cost
temporary FADsusing the fresh coconut spikes, |eaves, nylonrope,
small anchors etc. were deployed in the Eastern side open sea and
inthe Western side lagoon. A bottom set FAD deployed at 3.5 mts.
depth zone, was for the aggregation of live baits, ornamental fishes
and other coral reef fishes. Aggregations of different types of
ornamental fishes, small snappers and groupers and the live baits
was noticed in considerable numbers. The second FAD in the open
sea at 220 mts depth was for the aggregation of all types of pelagic
and mid water fishes. The FAD drifted away after 5 days dueto the
misuse of the same by live bait fishing boats.

Broodstock development, breeding, hatchery production and restocking of mud crabs
E.V.Radhakrishnan and Mary K. Manisseri

Cochin

Egg bearing crabs from the wild were found to be unsuitable for
hatchery production dueto prolonged timelapse between captureand
arrival at hatchery. Mortality of eggs aswell as egg shedding have
been due to stress consequent to prolonged exposure outside water.

Mated females with fully developed ovary are the most dependable
source of breeder crabs. These crabs spawned naturally in captivity
within 10-12days.
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« Hatchery production of themud crab Scylla tranquebarica using wild
and captive broodstock was continued. Five breeding experiments
were conducted of which postlarval crabs (crablets) obtained from
two seed production trials. Larvae from wild breederswere weak.

» Achieved mass production of seeds of Scylla tranquebarica in the
hatchery for thefirst time.

e Zoealarvae stocked at adensity of 40 larvae/l werefed on Chlorella
sp./Nannochloropsis sp. enriched rotifersfor the first 4-10 days (Z,
and Z,, stages) and on acombination diet of Artemianauplii and rotifers
for the following 6-10 days (Z, and Z, stages).

« Onreaching megal opa stage, larvae were fed exclusively on prawn-
egg custard until metamorphosing to crablets. Feeding on Artemia
nauplii was completely dispensed with. Scylla tranquebarica

« About 1% survival obtained from zoeatofirst crab stage. Thecritical
stage in mud crab breeding and seed production is during
metamorphosis of megalopa to postlarval crab (crablet). Higher
survival of postlarval crabs obtained (50%) in tank bottom provided
with molluscan shells compared to artificial weeds.

Larval stagesand feeding schedule of thecrab larvaereared in the hatchery

Larval Time spent Food
stage in each stage
Z 3-5 Rotifer + Chlorella
Z, 35 Rotifer + Chlorella
Z, 2-5 Chlorella+ Rotifer + Artemia nauplii

fed 1 day after metamorphosingto Z.)
Z, 4-5 Chlorella + Rotifer + Artemia nauplii
Z, 3-6 Chlorella+ Artemia nauplii+ egg custard
Megalopa 6-8 Egg custard

FUNDING AGENCY NATP/CGP

PROJECT TITLE Aquaculture, breeding and hatchery production of marine ornamental fisheswith spe-
cial referenceto clownfishes and damselfishes

SCIENTISTS G. Gopakumar, JK. Kizhakudan and B. Ignatius

CENTRES Vizhinjam, Veraval and Mandapam

» The patterns of broodstock development and pair formation of the
clownfish Amphiprion sebae was experimented and results obtained
weresuccessfully employedfor broodstock devel opment of clownfish.
Several batches of clownfish young ones were produced in the
hatchery and technology is being patented.

« Broodstock development of five species of damsel fishes viz., the
filamentoustail black damsel Neopomacentr uscyanomos, theyellow
tail damsel N. nemurus, the blue damsel Pomacentr us caer uleus, the
peacock damsel P. pavo and the Indian Dascyllus Dascyllus carneus
were successfully devel oped.

« Larval rearingof four speciesnamely, Neopomacentruscyanomos, N.
nemur us, Pomacentruscaer uleusand P. pavowasdone. Experiments
are continuing to enhancelarval survival.

N
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PROJECT TITLE Development of a national referral laboratory for marinefish and shell fish
microbial diseases

SCIENTISTS K.C. George, P. C. Thomas, N.K. Sanil and K.S. Sobhana

CENTRES Kochi

e Fied visitswere conducted in different farms and diseased samples
werecollected. | solatesfrom di seased sampl es, Grouper (Epinephelus
tauvina and Epinephelus malabaricus), Etroplussuratensis, shrimps
(Penaeus indicus and Penaeus monodon) and Crab (Scylla serrata)
were collected and are being identified.

e Thirty-sevenisolatesof Vibrio, 26 isolatesof Aeramonasand 8isolates
of Pseudomonas were made from the diseased organisms. These
isolates are being subjected to biochemical test toidentify up to species
level.

e Diseased septicemic Etroplus suratensis was subjected to
histopatholgical analysis. Theorganslikeliver, kidney, spleen, muscle,
gills and heart were examined for pathological changes.

*  Two species of Aeromonas were isolated from the heart blood of
Etroplus suratensis and were identified as Aeromonas hydrophila
and Aeromonas salmonicida.

¢ Microbia isolates collected from the haemolyph of P. monodon, and
Pindicusarefound to be different species of Aeromonasand Vibrios.
Also Mibrio and Aeromonas specieswere obtained from water samples
collected from the ponds. PCR test was conducted and found that the
shrimps were positive for white spot syndrome virus.

¢ Investigations were made on mortality reported from an Etroplus
suratensis farm due to ulcerative disease. Bacterial isolates were
obtained from the heart blood of the fish. Aeromonas specieswasthe
most dominant. Other bacteriasuch asVibrio, Pseudomonasetc. were
also obtained. The specieslevel characterization of these bacteriais
being done. A fungus (Aphanamyces invadens like) was isolated
from the muscle near the ulcerative area.

» Diseased Epinephelus malabaricus was obtained and was subjected
to histopathol ogical examinationsand microbiol ogical examinations.
I solates collected from the heart blood are being characterized.

PCR amplified WSSV DNA fragment « A bacterial isolate from diseased lobster was received from Calicut
Research Centre of CMFRI for biochemical characterization. The
isolate was characterized as Vibrio alginolyticus. Stock culture of all
the isolates collected are maintained in the laboratory.

FUNDING AGENCY NATP/CGP

PROJECT TITLE Designing and validation of communication strategiesfor responsible/sustainable
fisheries: A co-learning approach

SCIENTISTS C.Ramchandran, S. Ashaletha, V.PVipin kumar and R.Narayana Kumar.

CENTRES Cochin

e Mass communication tools meant for the Responsible Fisheries
Extension Module (RFEM) have been designed, validated and
disseminated.
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* TheFAO Code of Conduct for Responsible Fisherieswas trand ated
to Malayalam and has been published as a book titled
‘Utharavadithvapara Matsyabandhana Perumattachattam’ in
collaboration with FAO, Rome.

« A booklet * Utharavadithvapara Matsyabandhanam- Enthu, Engane,
Enthinu?' describing what, why and how of responsiblefisheriesalso
has been rel eased.

« A gtate-wide painting competition on thetheme* Responsiblefisheries
was conducted for the students of fisheries technical schools,
vocational higher secondary schoolsand fisheriescolleges of Kerala.

e An animation film titled ‘Kunjumeenum kothukuvalayum”, (Tiny _— J _.T
fish and Mosquito net) was developed and released. This film was o= 5 W @S, (FONE

broadcast at periodic intervals by the Doordharshan. Hon' ble Minister for Fisheries, Govt. of Kerdla
releasing the Malayalam version of FAO Code of
Conduct for Responsible Fisheries

FUNDING AGENCY NATP

PROJECT TITLE I nstitution-Village-L inkage-Programme for technology assessment and refinement in
the coastal agro ecosystem of Ernakulam in Kerala

SCIENTISTS R.Sathiadhas, Sheelalmmanuel, L.Krishnan, A.Laxminarayanaand D.Noble

CENTRES Cochin

» Theproject siteisthe village of Elamkunnapuzhain Vypeen Island.
The second Site Committee meeting approved the following 15
techno-interventions for implementation in the second phase, which
have been implemented.

» Farmsforthesediversesetsof techno-interventionswereselectedand
farmersweregiventraining on scientificfarming practicesinconcerned
areas. Procurement and supply of critical inputs like fish seeds,
vegetable seeds, dips of paragrass and banana suckers and hybrid
variety of rabbits and ducks from Kerala Agricultural University,
Mannuthy were completed.

+ A book entitled ‘Institution-Village-Linkage-Programme: Coastal Livigfgﬂheéxmﬂggxiﬁmgeress
Agro Ecosystem and interventions' highlighting the activities P ®
undertaken in the first phase was rel eased.

INTERVENTIONS

Fishery based Livestock based Agriculture based
(1) Polyculture of crabs (1) Broiler rabbit (1) Farming of amaranthus(Kannara Local)
and Mugil cephalus farming as an intercrop with Banana (Nendran)
(2) Farming of Penaeusindicuswith  (2) Duck farmingin (2) Ricecultivation using biofertilizers
polyculture of finfish homesteads (3) Farming of improved variety of ridgegourd
(3) Crab fattening (3) Fodder cultivation on (4) Salad-cucumber
(4) Monoculture of M.cephalus unutilised marshy lands  (5) Vegetable cowpea
(5) Pearl spot seed production (6) Integrated farming of improved variety
(6) Application of new of vegetable on the embankments
antifouling paintsfor fishing boats. aong with paddy
&;@“‘Wﬁ ’%%’%
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Integrated National Agricultural Resources|nformation System- INARIS
N.Gopalakrishna Pillai and T.V.Sathianandan
Cochin (Co-operating Centre)

NATP/ATIC
Establishment of Agricultural Technology I nformation Centre- ATIC
R.Sathiadhas and V.P.Vipinkumar.

Cochin

Hon'ble Secretary, DARE and DG, ICAR, Dr. Mangdla ~ *
Rai visiting the audio-visual labin ATIC

FUNDING AGENCY
PROJECT TITLE
SCIENTISTS
CENTRES

NATP/PSR

Theentity-rel ationship diagramsand datadictionary for thedatabases
on fishery technologies, fishery statistics and research projects have
been completed.

Database on fishery technologies devel oped by CMFRI (mariculture
technologies) and CIFT (harvest and post harvest technologies) has
been created in MS Access

Sixteen digit species codes were generated for 46 fish groups fol-
lowing the standard coding pattern provided by IASRI in the Code
Book I.

Database creation on marine fish landings (state-wise and species-
wise) during 1995 to 1998 isin progress

The Agricultural Technology Information Centre (ATIC) was
established toimplement asingle window delivery systemfor al the
technol ogical inputs, productsand services. All sal es/services/products
were channeled through the single window delivery system under
ATIC of the Institute.

The ATIC building was commissioned, inaugurated and made
operational.

A publication entitled * Agricultural Technology Information Centre:
Activitiesand Achievements and three brochureson ATICin English,
Malayalam and Hindi languages were rel eased.

The ATIC web site www.aticcmfri.org was launched.

A total of 1012 farmers/ fishermen/ entrepreneurs visited and
interacted with the ATIC during the period under report.

Sale of products/services had benefited 594 farmers.

Diagnostic servicesand laboratory testsof samplesbrought by farmers
generated an annua revenue of Rs 68,429/-

National resource management - coral reef ecosystem

A.C.C. Victor
Tuticorin

Analysis of silica, carbon, phosphorus and nitrogen in suspended
matter around coral island at Tuticorin indicates more sedimentation
from fly ash dyke. The enhancement of silicasedimentation may have
caused the degradation of coralsin addition toillicit extraction.
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» Bedload sediment evaluation was carried out using theinternal waves
and standing wave principles. The nature of sediments motion is
illustrated in the GIS format to visualize the 2D and 3D nature for
conservation measures. The base of the reef contains sediment that
mixture of CaCO, debris (derived from the breakdown of reef
material) and silt from fly ash in Van Tivu and other terrigenous
sediment eroded from the coast has been inferred in the field. The
relations to coral health are poorly understood and are now focused
in our investigations.

e The coral Sr/Caratio indicates the temperature variation for coral
islands. The residual & **0 signal is used to define the sea surface
temperature and to evaluate the growth of coral adjacent to the fossil
corals.

Coral rejuvenation pattern

e Studieson cord settlement weremade using variousmaterials. Among
the various species of corals Acropora sp. were found to settle more
onthetileskept at Harbour basin. Monthly coral ( Acropora humilis)
settlement on the tiles were enumerated and measured. The number
of colonies varied from 2 —25 per tile with an average of 16 corals/
tile. The rate of settlement of coral was estimated to 330/ sg-m. The
diameter of the settled coral ranged from 3.7 to 11.1 mm and the
average growth (in diameter) was 7.8 to 10.8 mm per month. After
initial circular basement development, the vertical growth of polyp
was observed on 4" month and the height was 2mm.

GISimage of sediment transport pattern of Vantivu island

FUNDING AGENCY NATP/I SD
PROJECT TITLE Library Information System
CENTRES Cochin

* During the year library facilities and information system were
upgraded utilising the funds all otted under the project. Eight foreign
journals were subscribed and seven CD-ROM databases were
procured. In addition to this, old Siboga Expedition Reports were
digitized into eight CD-ROMs. The networking facilities were
upgraded through procurement of aL AN server, three new computers,
a CD writer and one scanner.
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Integrated farming of fish and poultry
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L ocation specific techno-interventions with the active participation of
farmers were successfully implemented in a coastal village,
Elamkunnapuzha in Ernakulam district, under the Institute-Village-
Linkage-Programme (IVLP). The mariculture technologies transferred
were:

e Monoculture of mud crabs
e Polyculture of finfishin tide-fed ponds
¢ Integrated farming of fish and poultry

* Monoculture of Penaeus monodon under modified extensive method
of farming

e Cageculture of crabsin tide-fed ponds

The performance of the technologies transferred was assessed through
severa performanceindicators such as biometric observation, economic
indicators, farmer’s reaction and by matrix ranking. The traditional
methods of farming were modified by applications of scientific farming
method so as to increase productivity and better return for the farmer.
The benefit-cost ratio for different technol ogies was higher compared to
the farmer’s practicein most of the interventions.

i.  Monoculture of crabs

The recommended culture practice is the monoculture of uniform
sized juvenile crabs, Scylla tranquebaricain tide fed ponds. Crabs
weighing 150-200 g stocked at arate of 4800 nos/haand fed at 8-
10% of the bodyweight attained commercially valuable size with
an increase in yield of 48.8% compared to traditional practice.
The benefit-cost ratio isworked out to be 2.1:1 asagainst 1.36:1in
farmer’spractice.

ii. Polyculture of fin-fish in tide-fed ponds

The milkfish Chanos chanos and Mugil cephalus stocked in a
farmer’s pond at the rate of 20,000 nos/ha attained a mean weight
of 200 g and 400 g, respectively in a culture period of 11 months.
In the traditional practice, harvesting is done through out the year
and the returns were better when fishes are caught at the end of 11
month culture period with ahigher B-C ratio of 1.64:1 compared to
0.96:1 obtained under farmer’s practice.

iii. Integrated farming of fish and poultry

Integrated farming of fish and poultry improved the productivity
and net returns. The poultry dropping increases pond productivity
and the operational expenses reduced by 8-12% by adopting this
practice. Thematrix ranking of the preference of farmersindicates
that thereis significant cost-effectivenessin adopting theintegrated
approach.

iv. Monoculture of P. monodon under modified extensive method
of farming

The results of the treatment varied between ponds. The percent
survival varied between 15-60% due to mortality in one pond
conseguent upon sudden drop in salinity and pH in ashallow pond.
Seeds (PL ) stocked at 50000 nos’hawere harvested after 3 months
with a higher B-C ratio of 1.50:1 compared to 1.12:1 in farmer’s
practice.
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v. Cagecultureof crabsin tide-fed ponds

Culture of crabsin iron cages fixed in atidal pond was not very
successful due to poor water quality and enormous stress to the
crabs consequent upon frequent handling. Though the growth rate
was reasonable, low survival resulted in poor net economic returns.

Mussel farming

Mussel farming activities were further extended in Kerala state with
backing of the Aquaculture Development Agency in Kerala (ADAK),
which initiated a new programme on mussel farming with scientific
support from CMFRI. The CMFRI identified the sites suitable for mussel
farming and imparted training to 340 fishersincluding 180 women in the
coastal villagesat Atholi, Chaliyar, Kannur, Beypore, Elathur, Padanna,
Pattuvam, Payyanur and Purangara. From these villages, the ADAK
identified villagers and formed 15 groups and provided free material for
construction of farm such asbamboo poles, nylon rope and other necessary
itemsfor setting up mussel farms. The production of farmed musselsin
the state increased from 950 tonnesin 2001 to 1250 tonnes in 2002 and
the entire produce was from the small-scale farm units.

The mussel farming technology was extended to farmers in the state of
M aharashtrathrough the co-operating centre KKV, Ratnagiri. Morethan
3 Women SHGs were formed for implementing the programme.
Economic analysis of the demonstration farm indicated that with an
investment of Rs. 25,000, annual profit ranging from Rs. 11,000—19,000
could be obtained from a unit area of 200m>.

Oyster farming

The number of edible oyster farms in Kayamkulam estuary increased
substantially with the establishment of nearly 35 farms owned by Women
Self Help Groups. The SHGs obtained financial help from the BFFDA
and received help for marketing of the produce from MATSYAFED.
The production of farmed oystersincreased from 200 tonnesin 2001 to
350 tonnes in 2002.

Marine pearl| culture

With thetechnical expertisefrom CMFRI, community owned pearl culture
farms were set up by M.S. Swaminathan Research Foundation in the
Mundalmunai village near Mandapam, Tamil Nadu. This programme
wasinitiated asan alternative income generati on opportunity for the poor
fishersin the Gulf of Mannar region.

A villagelevel society, “Mundalmunai Pearl Culture Society” wasformed.
Twenty members from 10 families (one adult male and female member
from each family) of this society weretrained in pearl culture at the pear!
farm and pear| culture unit of the Institute at Mandapam Regional Center.
Two farms (15 x 10 m) were constructed and 40,000 implanted pearl oysters
were supplied by CMFRI for stocking inthefarms. Thevillagerswho were
trained in farm mai ntenance and management are monitoring the pearl farms.

Seaweed farming

Experimental field cultivation of Kappaphycus alvarezii, Gracilaria
corticata and G.foliiferawas carried out in the intertidal area of Elathur
(Calicut) by vegetative propagation method using longline coir ropes as
ademonstration programme.
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Mussel farming demonstration in Atholi village

Farmers engaged in mending of cages on the pearl oyster
rack off Mandapam
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The achievements of the PGPM

The Peer Review Team constituted by the Director General, ICAR
with Dr. K.V. Devargj, Former Vice-Chancellor, University of
Agricultural SciencesasChairman; Dr. M. Babu Rao, Retd. Associate
Dean, ANGRAU; Dr. Sunderraj, Dean, FisheriesCollegeasMembers
and Dr. N.L. Maurya, ADG, ICAR as Member Secretary visited
CMFRI, Cochinon 12-09-2002in connectionwiththeassessment for
Accreditation of M.F.Sc. & Ph.D. Programmesin Mariculture.

TheDirector, CMFRI convened ameeting of the Heads of Divisions,
Faculty Membersand M .F.Sc. and Ph.D. studentsof PGPM on 16-07-
2002toreviewtheactivitiesof Postgraduate ProgrammeinMariculture.
Inhisaddress, Director commended theachievementsin post-graduate
education at CMFRI sinceitsinception in 1980.

Ph.D. Programme

A total of 17 regular students and Senior Research Fellows in
sponsored projects of the Institute were awarded Ph. D Degrees
during the period as detailed below:

Ph.D. degrees were awarded to 11 students in Mariculture by the
CIFE, 3 studentsin Marine Sciencesby the CUSAT, 2 studentsby the
Manonmaniam Sundaranar University and one by the University of
Madras.

Degrees awarded by the Central Institute of Fisheries Education
(Deemed University)

Shri. C. N. HaneefaKoyafor histhesisentitled “ Studies on ecology,
chemical constituents and culture of marine macroal gae of Minicoy
Islands, L akshadweep (Major Advisor Dr. C.P. Gopinathan, Principal
Scientist, FEMD).

Shri. Ashuthosh D. Deo for histhesisentitled “ | chthyocrionotoxicity
of marine catfishesof Mumbai coast. (Major Advisor Dr. M. Devarg,
former Director, CMFRI).

Shri. S. Renjith for his thesis entitled “Impact of feed and feed
ingredients on the environment and microflora of farmed shrimp.
(Major Advisor Dr. K. Gopakumar, Former Deputy Director General,
(Fy), ICAR, New Delhi).

Kum. Soniya Sukumaran for her thesisentitled “ Studies on sporulation
in some commercially important marine algag” of Mandapam coast.
(Major Advisor Dr. N. Kaliaperumal, Principal Scientist, FEMD).

Shri. R. Manoj Nair for his thesis entitled “ Studies on induced
maturation, spawning and larval settlement in Green Mussel Perna
viridis (Linnaeus 1758) (Mgor Advisor Dr. K.K. Appukkuttan,
Principal Scientist & Head, MFD).

Shri. T.M. Ngjmudeen for histhesis entitled “ Reproductive Biology
and seed production of the tropical abalone Haliotesvaria Linnaeus
(Gastropoda)” (Major Advisor Dr. A.C. C. Victor, Principa Scientist).
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* Ms. Vineetha Aravind for her thesis entitled “ An evaluation of the
intertidal oligochaete Pontodrilus bermudensis as dietary
supplement for stimulation of reproduction in Penaeus semisul catus
deHaan” under the guidance of Dr. G. Maheswarudu, Senior Scientist.

e Mr. Anil Kumar PK. for histhesisentitled “ Biochemical studiesand
energetics of the spiny lobster Panulirus homarus (Linnaeus
1758)” under the guidance of Dr. E.Vivekanandan, Principal Scientist.

e Mr. Sunil Kumar P. for histhesisentitled “Boring sponge infestation
on themussel Pernaindica Kuriakose and Nair 1976 from the South
West Coast of India’ under the guidance of Dr. PA. Thomas, Principal
Scientist (Rtd).

e Mr. Ansy Mathew for his thesis entitled “Nursery rearing of pearl
oyster Pinctada fucata (Gould, 1850)” under the guidance of Dr. G.
Syda Rao, Principal Scientist.

* Ms. Pramila, S. for her thesisentitled “ Bacterial diseases and their
management in chosen marine ornamental fishes” under the guidance
of Dr. A. P. Lipton, Principal Scientist.

Degreesawar ded by the Cochin Univer sity of Scienceand Technology

* MsJosileenJose, Scientist (SS), Crustacean FisheriesDivision, CMFRI
was awarded Ph.D in Marine Sciencesfor her thesisentitled ‘ On the
Fishery, Biology and Hatchery Technology of the Portunid crab
Portunuspelagicus.” under theguidanceof Dr.N.G. Menon, Principal
Scientist.

e Mr. Abdul Samadfor histhesisentitled“ Population characteristicsof
prawnsin natural and sel ective stocking systems” under theguidance
of Dr. N.G. Menon, Principal Scientist.

Degrees awar ded by the Manomanium Sundaranar University

e Shri. A.N. Rgjan, SRF, (ICAR Ad-hoc project) was awarded Ph.D.
degreein Appliedbiology for histhesisentitled” Studiesonul cerative
disease in Etroplus maculatus caused by Vibrio species and its
management using bacteria and marine natural products’ under the
guidance of Dr. A.P. Lipton, Principal Scientist.

e Shri. J. Sdlvin, SRF (ICAR Ad-hoc project) was awarded Ph.D.
degreeinEnvironmental Biotechnol ogy by M anonmanium Sundaranar
University for histhesisentitled “ Shrimp disease management using
bi oactive secondary metabolitesfrom marine organisms’. Under the
guidance of Dr. A.P. Lipton, Principal Scientist.

Degrees awar ded by the University of Madras

« Shri. R. Soundarargjan, Principal Scientist, CARI, Port Blair (on
study leave) for histhesisentitled” Studieson MarineBivalves—some
ecological and biological aspects of Crassostrea rivularis (Gould)
and Saccostrea cucullata (Born) (Family: Ostreiidae)” under the
guidance of Dr. E.Vivekanandan, Principal Scientist.

* FivemorePh.D studentsof Mariculture Programme have submitted
their thesisto CI FE and onestudent of Marine Sciencestothe Cochin
University of Sciceceand Technology for adjudicationandtheresults
were awaited.

« Eighteen Ph.D. students under the PGPM under the CIFE stream
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14 Ph.D. students of the CUSAT stream are progressing with their
research/course work.

M .F.Sc. Mariculture Programme

¢ Ten students have successfully completed the M.F.Sc. degree in
Maricultureand wereawarded Degreeby CIFE (Deemed University)
during November 2002.

» Fifteen M.F.Sc. students are currently progressing well with their
Course/Research work.

Preparation of L ecture outlinesand Practical Manual

e Lectureoutlineswerepreparedfor 10M.F.Sc. coursesinMariculture.
» Practical Manualswerepreparedfor 10M.F.Sc. coursesinMariculture.
Revised Draft Syllabusfor Ph.D. Mariculture

» The Draft Syllabusfor Ph.D. Mariculture has been prepared.

KVKS areinnovativegrassroot level Agricultural Ingtitutions. Thebasic
philosophy behind KV K isvocational training in Fisheries, Agriculture,
Animal Scienceand Home Scienceto beimparted for practicing farmers,
rural youth, rural women and extension workers of the state belonging to
the development departments. Rapid, continuous and accelerated
adoption of technology is possible only when the farming community is
educated, enlightened and trained in the rudiments of science and
technology.

Discipline Coursetitle No. of courses Male Female Total SC
conducted M F
Fisheries Coastal Bio resource management 1 18 55 19 3
Agriculture  Ornamental plant nursery management 1 - 8 8 - -
Nutrition management in coconut farm 1 8 12 20 - -
TOTAL (a) 3 26 57 83 3 6
b. Practicing far mers (Off campus)
Discipline Coursetitle No. of courses Male Female Total SC
conducted M
Fisheries Shrimp farming 15 285 29 314 56 3
Fresh water ornamental fish culture 1 4 11 1 1
Agriculture  Vegetablecultivation 2 30 6 36 - -
Coconut cultivation 5 9 91 100 1 2
Jasmine cultivation 2 3 37 40 2
Anima Science  Disease management in cattle 1 5 2 7 - -
TOTAL (b) 26 339 169 508 58 8
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¢. Rural Youth (On campus)

Discipline Coursetitle No. of courses Male Female Total SC
conducted M F
Fisheries Fresh water ornamental fish culture 1 - 19 19 - 1
Home Science Shrimp pickle preparation 1 - 19 19 - 1
Pine apple jam preparation 1 - 16 16 - 1
Cleaning powder preparation 4 - 78 78 - 3
Tomato sauce preparation 2 - 39 39 - -
Fish cutlet preparation 2 - 40 40 - -
Fish wafer preparation 1 - 20 20 - 1
Health and Hygiene 1 - 20 20 - 1
Wine making 2 - 38 38 - -
Shrimp wafer preparation 1 - 16 16 - 1
TOTAL (c) 16 - 305 305 - 8
d. Rural Youth (Off campus)
Discipline Coursetitle No. of courses Male Female Total SC
conducted M F
Fisheries Shrimp farming 6 78 42 120 25 4
Fresh water ornamental fish culture 1 11 9 20 2 -
Aquafarming 1 4 38 42 3 24
Agriculture  Vegetablecultivation 2 1 41 42 - -
Mushroom cultivation 4 13 67 80 1 3
Jasminecultivation 15 33 283 316 1 23
Vanillacultivation 1 10 12 22 - 1
Medicinal plant cultivation 1 - 20 20 - -
Home Science Shrimp pickle preparation 4 4 87 91 - 9
Fish pickle preparation 5 - 112 112 - 32
Fish cutlet preparation 3 4 66 70 - 6
Pine apple jam preparation 4 4 80 84 - 23
Tomato sauce preparation 2 - 40 40 - 5
Orange squash preparation 4 - 80 80 - 19
Grape squash preparation 1 - 20 20 - -
Mixed fruit jam preparation 3 - 70 70 - 30
Wine making preparation 3 - 54 54 - 35
Cleaning powder preparation 13 11 268 279 - 58
Environmental hygiene 3 - 58 58 - 6
Health and hygiene 1 - 20 20 - 1
Food and nutrition 1 - 20 20 - -
Anima Science  Goat farming 1 - 20 20 - -
TOTAL (d) 79 173 1507 1680 32 279
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e. Extension workers

Discipline

Home Science Shrimp wafers
TOTAL (e)

GRAND TOTAL
(atb+ct+d+e)

Sl.No.

1.

Date
17-8-2002
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Coursetitle No. of courses Male Female Total SC
conducted M F
2 6 24 30 1 2
2 6 24 30 1 2
126 544 2062 2606 94 303
Conducting Seminars/Women's meet/far mer smeet etc.

Nature of activity Place

Farmers day programme Krishi Bhavan , Eloor

World food day with the theme KVK, CMFRI, Narakkal

2.

16-10-2002
25to

27-11-2002
21-12-2002

23-12-2003
1-1-2003

12-2-2003

10-3-2003

"Water: Resource for food security

Seminar on "Empowerment of women"

Gramma panchayat, Eloor

Women's meet on "Empowerment of rural women" Surya Kudumba shree unit,

Kisan Divas

Women's meet on "Empowerment of rural women'

Kadapuram, Narakkal
KVK, CMFRI, Narakkal

Gramma panchayat,
Elamkunnapuzha

Seminar on "Pokkali paddy cultivation" Government H.S.S.

Elamkunnapuzha

Women's meet on "Empowerment of rural women" Model Kudumbashree unit,

Kadapuram, Narakkal

Conducting camps, campaign and demonstr ation

Sl.No.
1.
2.

Date
4-6-2002
26 &

28 - 6 - 2002

27-7-2002

1&2-3-2003 Demonstration on de-salination

Nature of activity
Immunization camp for cattle

Vaccination campaign for Raniket
disease of poultry

Deworming campaign for poultry
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Shri T.M. Jacoband Dr. M.A. Kuttappan, Hon' ble Ministers,
Govt. of Keralavisiting the desalination unit at KVK campus

Place
Village north of KVK campus, Narakkal
Village north of KVK campus, Narakkal

Village north of KVK campus, Narakkal
KVK Campus, Narakkal

Empower ment of rural women

Self help groups were identified for the empowerment of rural women.
Training programmes were arranged for selected women groups The
self help group “ Shree Lakshmi” at Kuzhipilly in Vypeen Block for which
training was given in the preparation of cleaning powder has started a
small scale unit and started marketing the cleaning powder under the
name“ Shree Lakshmi products’ . Theinaugural sale of the product was
on 27-1-2003.
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During theyear, 12 training courseswereorganized availingtheexpertise  Trainers’
a CMFRI. The courseswere conducted at Cochin, Calicut, and Badagara. ..

Rs. 1,03,000 (Rupees onelakh three thousand only) was collected towards Tr aming
the course fee during the year. The participants were officials and  (Centre
entrepreneurs. The details of the training programmes conducted are

given below.

Sl.  Titleof the course Month No. of No. of
No. Days Participants
1. Crabculture April 02 6 14
2. Mussd culture April 2 20
3.  Ornamenta fishculture  June 6 18
4.  Ornamental fish culture  July 6 10
5.  Ornamenta fishculture  September 6 15
6. Fishprocessing September 6 20
7. Fishdiseasesand

their management September 8 5
8. Mariculture September 6 19
9. Ornamental fishculture  October 6 14
10. Ornamental fishculture  December 6 10
11. Ornamental fishculture February 03 6 15
12. Ornamental fishculture March 3 22

Total number of courses conduced 12

Total number of participants 182

oy L m aed
il ik RNy e S 8
TTC training programme on ‘ Fish Disease and their Management’
for MPEDA officials during 23rd September to 1st October 2002

N
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Dr. V.S.R. Murty receiving the Rafi Ahmed Kidwai

Award from the Hon' ble Agriculture Minister and
President of ICAR Society Shri Rajnath Singh

)IC

Dr. V. Kripareceiving the Best Scientific Paper in Hindi
Award from the Hon' ble Union Minister Shri Arun Jaitly
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Mr. Joice Abraham Ms. Sandhya Sukumaran
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The Rafi Ahmed Kidwai Awar d for Outstanding Agriculture Research
for the biennium 2001-2002 has been conferred on Dr. V. Siramachandra
Murty, Principal Scientist and Head, Demersal FisheriesDivisionfor his
pioneering and original research for nearly four decades in fisheries
biology, population dynamics, stock assessment and sustainability of
several groups of marinefishes. Dr. Murty’s contributions are pioneering
and are of immense val uein resource management, which will help policy
planners to devise and implement sustainable fisheries management
policiesrelevant to the Indian situation. Hiswork contributed significantly
to marinefisheries devel opment and management of exploited demersal
finfish stocks besides becoming a reference material for other marine
fisheriesresearchers. Theaward was presented to Dr. Murty at afunction
held at New Delhi on 16-07-03 by the Honorable Union Minister for
Agriculture, Shri. Rajnath Singh.

Dr. V. Kripa, Senior Scientist, Molluscan Fisheries Division was conferred
an award by the Kendriya Sachivalay Hindi Parishad, New Delhi. Dr.
Kripa's paper was adjudged the Best Scientific Paper in Hindi under
the non-Hindi speaking category. The award was presented by the
Honorable Union Minister for Law, Shri Arun Jaitly at New Delhi on
27" June 2002.

Ms. Sandhya Sukumaran, Ph.D scholar in Mariculture secured the Fir st
Rank in ARS Examination (2001-02) in the discipline Fish and Fisheries
Science conducted by ASRB, New Delhi.

Ms. Smitha Gopal, M.F.Sc student (1999-01 batch) was awarded the
Hiralal Choudhary Gold Medal by the CIFE for securing first rank in
M.F.Sc Mariculture.

Ms. C.N. Bhavani, M.F.Sc student (2000-02 batch) was awarded the Gold
Medal by the CIFE for securing first rank in M.F.Sc Mariculture.

Shri Joice Abraham and Ms. Sandhya Sukumaran Ph.D students of
PGPM of CMFRI won the First Prize of the Dr. S. Jones Memorial
Quiz on Marine Life conducted by the Marine Biological Association
of Indiaat CMFRI, Cochin on 28-02-2002.
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Collaborative Research

NIO, TANUVAS, CIFT
GAU, CIBA, KKV, CARI
CIFA, IASRI, CoF, FSI
NBFGR, Vidyasagar Univ.

Linkages

N/

Resource Conservation

Department of
Forest & Wildlife
(Orissa, Tamilnadu, Gujarat)
MOoE&F
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Research Funding

DBT, IGIDR, DST
DOD, MOE&E, NATP
MPEDA, SFDs, IFS
WorldFish Centre

International Collaboration

WorldFish Centre, Malaysia
IFS, Sweden
SEAFDEC, Philippines
FAO, Rome
IOTC, Seychelles

Education & Training

NAARM, CIFE
SEAFDEC
TASRI

Transfer of Technology

SFDs, NABARD
BFFDA, ADAK
NGOs

Consultancies

MRPL, KIOCL, RGCA

Aquaculture Authority

GOPL, Kovalam Hotels
Gujarat State Forest Dept
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Publications
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+ |ndian Journal of Fisheries

* MarineFisheriesInformation Service
Technical and Extension Series

¢+ CMFRI Newsletter

+ Matsyagandha - CMFRI special __
ublication e o ¥
p IELIDGRAFHYLOF,
THE[G U LFIDEIM R R
+ Book of Abstracts - National ' l"'i
Conference on Aquaculture Nutrition :

+ Book of Abstracts- First Indian Pearl
Congress and Exposition

+ Bibliography of the Gulf of Mannar -
CMFRI specia publication

¢ Codeof Conduct for Responsible
Fisheries- in Malayalam

+ Little Fishesand Tiny Nets- an
animated film on CD

+ Agricultural Technology I nformation
Centre - Activities and Achievements

+ Institution VillageLinkage Programme
- Coastal Agro Ecosystem and
Interventions
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Peer Reviewed Journals

CHAKRABORTHY, S.K. 2002. Growth, mortality and stock assessment of Nemipterus mesoprion (Bleeker) from Mumbai waters.
Indian J. Fish., 49 (4): 389-395.

DHARMARAJ, SAND C.P. SUJA. 2002. Development of technology inin-vitro pearl productionin India. Bull. Malacological Soc.
London 39: 9-10.

GRACE MATHEW, N.K. SANIL, N. SREEDHARAN, K.S. LEELA BHAI, L.R. KAMBADKAR AND N. PALANISWAMY, 2002.
Experiments on Broodstock development and spawning of Epinephelus tauvina. Indian J. Fish. 49 (2): 135-139.

JAYAPRAKASH, A.A. 2002. Long term trendsin rainfall, sealevel and solar periodicity: A case study for forecast of Malabar sole and
oil sardine fishery. J. mar. biol. Ass. India, 44 (1&2): 163 —175.

KAGLEY, A.N.,R.G. SNIDER, PK. KRISHNAKUMAR AND E. CASILLAS. 2003. Assessment of seasonal variability of cytochemi-
cal responses to contaminant exposure in the blue mussel Mytilus edulis (Complex). Arch. Environ. Contam. Toxicol. 44: 43-52.

KALADHARAN, P, R.GIREESH AND K.S.SMITHA, 2002. Cost effective medium for the laboratory culture of livefeed micro algae.
Seaweed Res. Utiln., 24(1): 33-40.

KALIAPERUMAL, N., J. R. RAMALINGAM, S. KALIMUTHU AND R. EZHILVALAVAN, 2002. Seasonal changes in growth,
biochemical constituents and phycocolloid of some marine algae of Mandapam coast. Seaweed Res.Utiln.,24(1): 73-77.

KIZHAKUDAN, JK. 2002. Fishery of the blue swimming crab, Portunus pelagicus (Linnaeus) in Gujarat. J. mar. biol. Assn. India, 44
(1 &2): 97-106.

LAMBADE, S.B AND K.S. MOHAMED. 2002. Laboratory-scale high density culture of the marine diatom Chaetoceros sp. Indian J.
Fish. 49(1): 13-21.

LAXMILATHA, PAND K.K. APPUKUTTAN, 2002. A review of the black clam Villorita cyprinoids fishery of the Vembanad L ake,
atropical estuary in Southern India. Indian J. Fish., 49(1): 85-91.

MUKUNDAGOSWAMY, M., SATHIADHAS, R., GOSWAMY, U.C. AND OHJA, S.N. 2002. Socio-Economic Dimension of Fish
Farming in Assam. Journal of Indian Fisheries Association. 29, 103-110

MUTHIAH, P, J.X. RODRIGO AND N. SUJA. 2002. Larval rearing and spat production of Marcia opima (Gmelin). Aquaculture 211
(1-4): 393-401.

NAYAK, T.H, K. ABDURAHIMAN, PU. ZACHARIA AND K.S. MOHAMED. 2002. First record of glass eye, Heteropriacanthus
cruentatus (Lacepede, 1801) (Cookeolus boops Schneider, 1801) from Indian waters. Indian J. Fish. 49(3): 315-316.

PILLAI PP, G.GOPAKUMAR AND K.PSAID KQOYA. 2002. Spatial distribution and biology of tunalike bait fishesin L akshadweep,
J. mar. biol. Ass. India, 44 (1&2): 231-236.

PILLAI S.LAKSHMI., S.RAJAPACKIAM AND D. SUNDERAJAN., 2002. The culture of mud crab, Scylla tranquebaricain earthen
pond at Tuticorin. J. mar. biol. Ass. India., 44 (1& 2): 245-248.

PREETHA PANIKKAR ,2002. Feed intake, growth and conversion efficiency in the freshwater prawns, Macrobrachium rosenbergii
(de Man) and Macrobrachium lanchesteri (de Man) in relation to body size. Indian J. Fish. 49 (1): 29-34.

RAJE, S.G. 2002. Observation on the biology of Nemipterus japonicus (Bloch) from Veraval. Indian J. Fish., 49 (4): 433-440.

RAMALINGAM, JR., N. KALIAPERUMAL AND S. KALIMUTHU, 2002. Agar production from Gracilaria with improved quali-
ties. Seaweed Res.Util. 24 (1): 25-34.

RAVIKUMAR, S., L ANBURAJAN, G.RAMANATHAN AND N.KALIAPERUMAL. 2002. Screening of seaweed extracts against
antibiotic resistant post operative infectious pathogens. Seaweed Res. Util. 24(1): 95-99.

REETA JAYASANKAR AND KAILASH POLIWAL. 2002.Seasonal variation in the elemental composition of Gracilaria species of
Gulf of Mannar, Tamil Nadu coast. Seaweed Res. and Util. 24: 55-60.

REETA JAYASANKAR, REMYA RAMAKRISHNAN AND K. NIRMALA 2002 Changes in the pigment constituents of Gracilaria
edulis (Gmelin) silva cultured in open sea off Narakkal by reproductive method. Seaweed Res. and Util. 24: 47-54.

RIZVI, A.F. CHAKRABORTY, SK.AND DESHMUKH, V.D. 2003. Stock assessment of small head hair tail Eupleurogrammus
muticus (Gray) (Pisces/Trichiuridae) from Mumbai waters. Indian J. Mar. <., 32 (1): 85-88.

SELVIN, J AND LIPTON A.P, 2002. Development of a rapid mollusc foot adherence bioassay for detecting potent antifouling
bioactive compounds. Current Sci., 83 (6): 735-737.
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SRINATH, M 2002, Evaluation of Schaefer’s production model, Indian J. Fish. 49(4): 361-368.

VIJAYAKUMARAN, M. AND E.V.RADHAKRISHNAN, 2002. Changesin hiochemica and minera composition during ovarian
maturation in the spiny lobster Panulirus homarus (Linnaeus). J. mar. biol. Ass. India, 44 (1&2): 85-96.

VIJAYANAND PE. AND N.G.K.PILLAI. 2002. Reproductive biology of some common coral reef fishes of the Indian EEZ., J. mar.
biol. Ass. India, 44 (1&2): 122-135.

VIVEKANANDAN, E., R. VENUGOPALAN AND P. RAMDOSS. 2002. Assessment of changes in the threadfin bream species
composition using Markov chain. Indian J. Fish., 49(3): 241-245.

Technical Articles (peer reviewed)

APPUKUTTAN. K.K. 2002. Recent Developmentsin Bivalve FarminginIndia. In: CMFRI, TTC Training Manual, May 2002. pp. 7-12.

ASOKAN, PK., K.K. APPUKUTTAN, P. LAXMILATHA, SUJ'THA THOMAS. V.P. VIPIN KUMAR, V.G. SURENDRANATHAN
AND M.P. SIVADASAN. 2002. Mussdl culturein Malabar area. In: CMFRI, TTC Training Manual, May 2002. pp. 13-16.

DINESHBABU, A.P, GANESH BHATKAL AND U.V. ARGEKAR,. 2002. Monsoon shrimp fishery at Gangoli Light House. Mar.
Fish. Infor. Serv. T & E Ser., 172: 6.

GEORGE, J.P, G.S.D. SELVARAJ, P KALADHARAN, T.SNAOMI, D. PREMA, A. NANDAKUMAR, GEETHA ANTONY, PK.
JAYASURYA, N.P. ANSY MATHEW AND M.S. RAJAGOPALAN 2002. Mangrove ecosystems of Kerala: Resources north of
Cochin. Mar. Fish. Infor. Serv. T & E Ser., 172:1-3.

GEORGE, J.P, G.SD.SELVARAJ, PKALADHARAN, T.S.NAOMI, D.PREMA, A. NANDAKUMAR, GEETHA ANTONY,
PK.JAYASURYA AND N.PANSY MATHEW, 2002. Mangrove ecosystems of Kerala — Resources north of Cochin. Mar.Fish.
Infor. Serv. T & E Ser.172: 1-3.

KALADHARAN, P. 2002. Seaweed Culture In: Directory of Rural Technologies Part-1V (Eds) Mathew C. Kunnumkal and Bharat R.
Sant, Nationa Institute of Rural Development, Hyderabad, 156-158.

KALADHARAN, P AND A.NANDAKUMAR, 2003. Impact of Diesd spill onthe mangrove, Acanthusilicifoliusat the Mangalavanam,
Cochin. Mar. Fish. Infor. Serv,, T & E Ser.,175: 1-2.

KAMALAKSHI AMMA, PG., M. SHANAWAS AND D. PREMA 2002. Boron deficiency in coconut (Cocos nucifera L) In: Planta-
tion Crops Research and development in the new Millenium. p.320-324.

KIZHAKUDAN J.K., SHOBA K. KIZHAKUDAN, Y.D. SAVARIA, JD.VANVI,A.A. LADANI, JP. POLARA AND A.P.BHARADA.
2002. Unusua landings of flying fish Cheilopogon furcatus (Mitchill, 1815) in Veraval, Mangrol and Chorwad. Mar. Fish. Infor.
Serv. T& E. Ser, 1710 7.

KIZHAKUDAN, J. K., SHOBA K. KIZHAKUDAN, Y.D. SAVARIA AND J.P. POLARA. 2002. The unusual landings of juveniles of
Decapterus russelli and Rastrelliger kanagurta in trawl catches off Veraval. Mar. Fish. Infor. Serv. T & E Ser., 171: 6.

KIZHAKUDAN, JK. 2002. First report of the spiny lobster Panulirus versicolor from trawl landings at Veraval. Mar. Fish. Infor. Serv.
T & E Ser. No. 172:6-7.

KIZHAKUDAN. JK, SHOBA .J. KIZHAKUDAN, Y.D. SAVARIA, J.D.VANVI, A.A.LADANI, JP.POLARA AND A. P BHARADA
2002. Unusual landings of flying fish Cheilopogon furcatus (Mitchill, 1815) in Veraval, Mangrol and Chorwad. Mar. Fish. Infor.
Serv, T& ESer., 171: 7.

KRIPA, V., K.S. MOHAMED, T.S. VELAYUDHAN, P. LAXMILATHA, P. RADHAKRISHNAN, MATHEW JOSEPH, PS.
ALLOYCIOUS, JENNI SHARMA AND K.K. APPUKUTTAN. 2002. New trendsin farming mussels and edible oyster in India.
In: CMFRI, TTC Training Manual, May 2002. pp. 20-25.

MANOJKUMAR PP, A.K.V. NASSER AND K. CHANDRAN. 2002. A rarelanding of large Sawfish at Thikkodi, Calicut. Mar. Fish.
Infor. Serv.,, T & E Ser., 172 : 994,

MANOJKUMAR PP, A.K.V. NASSER AND K.K. BALASUBRAMANIAN. 2002. Note on a bramble shark landed at the Calicut.
Mar. Fish. Infor. Serv., T & E. Ser., 172: 995.

MURTHY,V.S.R AND N.G.K.PILLAI. 2002. Someissues of marine fisheries management in India. In V.S. Somvanshi (Ed.) Fisheries
Monitoring, Control and Surveillance. Fishery Survey of India: 27-33.
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NAMMALWAR, P. AND EDWIN JOSEPH. 2002. Bibliography of the Gulf Mannar. CMFRI Special Publ. 74: 204 p.

PILLAI, SM., L.KRISHNAN, N.VENUGOPAL AND C. S. SASIDHARAN. 2002. Traditiona system of brackishwater aquaculture
of Kerala. CIBA Bulletin 14: pp 34.

RADHAKRISHNAN, E.V. AND PE.SAMPSON MANICKAM. 2002. Backyard shrimp hatchery. Directory of Rural Technologies
Part V. National Institute of Rural Development, Hyderabad.

RADHAKRISHNAN, E.V. AND PE.SAMPSON MANICKAM. 2002. Production of shrimp nauplii and transport. Directory of Rural
Technologies Part V. National Institute of Rural Development, Hyderabad.

SATHIADAS, R., SHEELA IMMANUEL, A. LAXMINARAYANA, L. KRISHNAN, D.NOBLE, K.N.JAYAN AND SINDHU
SEBASTIAN, 2003. Ingtitution Village Linkage Programme—Coastal agro ecosystem and interventions. CMFRI Special Publ. 75:
79 p.

SAVARIA, Y.D., JP.POLARA, JOE K. KIZHAKUDAN, 2002. A rarerecord of rainbow runner Elegatis bipinnulatain trawl catches
of Veraval. Mar. Fish. Infor. Serv. T & E Ser., 171: 8.

SAVARIA, Y.D., JP. POLARA, JOE K. KIZHAKUDAN, 2002. Bumper landings of Abalistes stellatus (Lacepede, 1798). Mar. Fish.
Infor. Serv. T & E Ser., 171: 8.

SAVARIA,Y.D., JP. POLARA, M.S. ZALA AND SHOBA.JKIZHAKUDAN. 2002. Onthe unusual landing of juvenileblack pomfrets
at Veraval and Mangrol landing centres of Gujarat. Mar. Fish. Infor. Serv,, T & E Ser., 172 : 4-5.

SHOBA, JKIZHAKUDAN., Y.D. SAVARIA AND J.P. POLARA 2002. The unusual landings of juveniles of Decapterus russelli and
Rastrelliger kanagurta in trawl catches off Veraval. Mar. Fish. Infor. Serv.,, T & E Ser., .171: 6.

SUJTHA THOMAS, P LAXMILATHA, PK. ASOKAN, T.S. VELAYUDHAN, V.G. SURENDRANATHAN, M.P. S'VADASAN
AND N.P. RAMACHANDRAN. 2002. Mussdl culture in Malabar prospects and contraints. In: CMFRI, TTC Training Manual,
May 2002. pp. 17-19

Symposia/Seminars/Workshops

ANIKUMARI, N.P. AND K.S. MOHAMED. 2003. Optimum enrichment duration of two probiotic organismsin Artemia metanauplii.
In: Book of Abstracts, National Conference on Aquaculture Nutrition, March 12-14, 2003, Cochin, p 61.

ASHA, PS. 2002 Impact of Tuticorin Thermal power plant on the hydrological conditions of Tuticorin Bay. Proceedings of the DAE
BRANS National Seminar on thermal Ecology 150-156.

ASHA, PS. AND K. DIWAKAR, 2003. The effect of different microalgal food on the early development, growth and survival of sea
cucumber Holothuria (Theelothuria) spinifera Theel National Conference on Aquaculture Nutrition , NATP-7 CMFRI, Kochi, 12-
14 March 2003, Absrtract 29:69.

ASHALATHA, K.P, PK.JAYASURYA, N.PANSY MATHEW AND JPGEORGE. 2003. Heavy metal pollutionin aguatic environment
(in Hindi). National Workshop on Official Language,30-31, January 2003. p.10-22.

ASOKAN, PK. AND K.K. APPUKUTTAN 2002. Green Mussel fishery of Malabar and approaches for sustainable production .
National Conference on Coastal Agriculture Research, Goa.

BEHERA, S.K., SOBHANA K.S., GEORGE K.C. AND SANIL N.K.2002. Mud crab haemocytes: morphological, cytochemical and
functional characterization. VI Indian Fisheries Forum, CIFE, Mumbai. 14-17 December 2002. Abstract No. NP 50. p 208.

CHANDGE, M. SAND PAUL RAJ. R. 2003. Effectsof thediets containing selected oils on the survival and growth of Penaeusindicus
larvae In: Book of Abstracts, National Conference on Aquaculture Nutrition, March 12-14, 2003, Cochin, 4 p.

CHANDGE, M. S. AND PAUL RAJR. 2003. Growth Response of post-larvae of Penaeusindicusto the Diets Containing VariousLipid
Sources. In: Book of Abstracts, National Conference on Aquaculture Nutrition, March 12-14, 2003, Cochin, 5 p.

CHELLAM, A, A.C.C. VICTOR, AND I. JAGDIS. 2003. An unusua pearl oyster fishery at Tuticorin. In: Book of Abstracts, First
Indian Pearl Congress and Exposition, February 5-8, 2003, Cochin, 67 p.

CHELLAM, A, A.C.C.VICTOR, |.JAGDIS, B. IGNATIUSAND K. ILANGOVAN. 2003. On thelow cost transportation of the pearl
oyster Pinctada fucata (Gould). In: Book of Abstracts, First Indian Pearl Congress and Exposition, February 5-8, 2003, Cochin,
71-72.

N
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DHARMARAJ, S. AND C.PSUJA. 2003. Role of antibiotics in cell proliferation from mantle tissue of the Pearl Oyster Pinctada
fucata (Gould). In: Book of Abstracts, First Indian Pearl Congress and Exposition, February 5-8, 2003, Cochin, 30-31 p.

DHARMARAJ, S. AND C.PSUJA. 2003. Effect of depuration in cell proliferation from mantle tissue of the Indian Pearl Oyster
Pinctada fucata (Gould). In: Book of Abstracts, First Indian Pearl Congress and Exposition, February 5-8, 2003, Cochin, 28-29 p.

EASTERSON, D.C.V; A.C.C.VICTOR, K.K.APPUKUTTAN, M.J. SAMUEL AND V. VIMALAN. 2003. Production of colour modified
pearls by environmental and dietary manipulations in Pinctada fucata. In: Book of Abstracts, First Indian Pearl Congress and
Exposition, February 5-8, 2003, Cochin, 32 p.

GOVINDARAJU, G.S. AND JAYASANKAR P, 2002. Morphometric and genetic analysis of sel ected species of Epinephelus(Serranidag)
using truss morphometrics and RAPD. Sixth Indian Fisheries Forum. Asian Fisheries Society (Indian Branch), Indian Fisheries
Association & CIFE, Mumbai, 17-20t" December 2002. Abstract No. GB-30.

IGNATIUS, B, . JAGDIS, A.C.C. VICTOR AND A. CHELLAM. 2003. Pearl oyster farm as adevice for fish aggregation. In: Book
of Abstracts, First Indian Pearl Congress and Exposition, February 5-8, 2003, Cochin, 68-69.

IGNATIUS, B., | JAGDIS AND A.C.C. VICTOR. 2003. Technique for half pearl production from tropical abalone Haliotis varia
Linnaeus. In: Book of Abstracts, First Indian Pearl Congress and Exposition, February 5-8, 2003, Cochin, 103-104.

IMELDA JOSEPH AND PAUL RAJR. 2003. Fermented Soybean Flour as a Fishmeal Substitute in Diets of Juvenile Tiger Shrimp,
Penaeus monodon In: Book of Abstracts, National Conference on Aquaculture Nutrition, March 12-14, 2003, Cochin, 51-53 p.

IMELDA JOSEPH. 2003. Cryopreservation of microalga strainsused in aquaculture. Presented in the National Conference on Aquaculture
Nutrition, CMFRI, Cochin: March 12- 14, 2003 Abt.19: 48-50.

JAGDIS, I, B. IGNATIUS, K. ILANGOVAN, A.C.C. VICTOR, A. CHELLAM AND V. RANI. 2003. Pearl production in Pinctada
fucata under two systems in the inshore waters of Mandapam, Gulf of Mannar. In: Book of Abstracts, First Indian Pearl Congress
and Exposition, February 5-8, 2003, Cochin, 70 p.

JAYASANKAR, P AND THOMAS PC., 2003. Andysis of Indian mackerel (Rastrelliger kanagurta) populations in the peninsular
Indian using truss morphometrics, protein polymorphisms and RAPD. National Symposium on Genetics and Gene Banking of Fish
and Shellfish, CIFE, Mumbai, 29-30" March 2003. Abstract No. 18.

JOSEPH LEENA AND V. V. SINGH, 2002. Impact of deteriorating coastal marine environment off Mumbai on its fisheries .Presented
at Sxth Indian Fisheries Forum, 17-20" Dec. 2002 A Abst,No AE 41: 122.

KALADHARAN, P R. GIREESH AND T.P. RENUKA, 2003. Thallus culture of econonmic seaweedsin laboratory conditions. Presented
at National symposium on Algae and Environment, Trivandrum, Feb 2003.

KALADHARAN, P. 2002. Seaturtle and seagrass conservation. Presented inthe \Workshop on sea turtle conservation and Management,
CMFRI Cochin 21-22 May 2002.

KALADHARAN, P. 2002. Total Humic Acids of Mangrove sediments of Kerala, Presented in the \Workshop on Mangrove Ecosystem
and biodiversity studies, VidyaSagar University, Midnapur 8-10 June 2002.

KALADHARAN, P AND A.NANDAKUMAR, 2002. Water analysis In: Mangrove Ecosystem Biodiversity- Manual of Research
Methodology. Ed. J.PGeorge, NATP,, CMFRI 181-203.

KALADHARAN, P AND K.S.LEELA BHAI, 2002. Inhibitory effect of total humic acids on mercury toxicity to marine algae. Presented
to Sxth Indian Fisheries Forum, 17-20" Dec. 2002 A Abst,No AE 55: 133.

KALADHARAN, P. AND S. K. KUNDA, 2003. Agar factory discharge asfuel and manure. Presented at National symposiumon Algae
and Environment, Trivandrum, Feb 2003.

KALIAPERUMAL, N. 2002. Seaweed resources in India-Status, problems and Management strategies. Proc. Natl. Sem. Mar. Coast.
Ecosystem: Coral and Mangrove- Problems and Management strategies. J.K.Patterson Edward, A.Murugan and Jamila Patterson
(Eds). SDMRI Res. Publ., 2: 139-144.

KARNIK, PC. AND V.D.DESHMUKH, 2002. Food and feeding of Metapenaeus monoceros (Fabricius). Proc. National seminar on
Creeks, Estuaries and mangroves. Pollution and conservation Nov. 2002; 142-147.

KIZHAKUDAN, JK. 2002. Marine ornamental fishes of Saurashtra. (Abstract) Sxth Indian Fisheries Forum (17-21 December 2002).

KRIPA, V, K.S. MOHAMED, T.S. VELAYUDHAN, P. RADHAKRISHNAN, PS. ALLOYCIOUS, A. MOHAN AND K.K.
APPUKUTTAN. 2003. Production of 6 to 8 mm marine pearlsin the pearl oyster Pinctada fucata (Gould) from southwest coast of
India, In: Book of Abstracts, First Indian Pearl Congress and Exposition, 5-8 February 2003, p 76-77. Cochin.

LIPTON, A.P, SELVIN J, HUXLEY A.J.,2003. Efficacy of Ulva incorporated diet in managing bacterial diseases of Penaeus
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monaodon In: Book of Abstracts, National Conference on Aquaculture Nutrition, March 12-14, 2003, Cochin, 58 p.

LIPTON, A.P, SUBHASH SK., PAUL RAJR. AND ANITHA RANI A., 2003. Influence of environmental factorsand microbial load
on the spat settlement of pearl oyster, Pinctada fucata In: Book of Abstracts, First Indian Pearl Congress and Exposition, February
5-8, 2003, Cochin, 52-54 p.

MODAY IL M.J. 2002. Bridging the Gap Between Technology Generation and Adoption in Fisheries: Role of Participatory Intervention
Planning. Second Indian Fisheries Science Congress, Proceedings. 23-25 October, Bhopal .

MODAYIL M.J. 2002. Indian Marine Fisheries at Crossroads. What are the Options for Sustainability? The Sixth Indian Fisheries
Forum, 17-20 December.

MOHAMED, K.S, K.K. APPUKUTTAN, V.KRIPA, T.S. VELAYUDHAN, PS. ALOY CIOUS AND LEENA RAVI. 2003. Production
of Mabe pearlsin Pinctada fucata. In: Book of Abstracts, First Indian Pearl Congress and Exposition, 5-8 February 2003, p 97-98.
Cochin.

MOHAMED, K.S, V. KRIPA, T.S. VELAYUDHAN, P. RADHAKRISHNAN, M. JOSEPH, G. THOMAS, R. JUGUNU AND K.K.
APPUKUTTAN. 2003. Design and trials with new materials for marine pearl oyster farming. In: Book of Abstracts, First Indian
Pear| Congress and Exposition, 5-8 February 2003, p 79-81. Cochin.

NAIJMUDEEN, T.M, AND A.C.C. VICTOR. 2003. Annual reproductive cycle of thetropical abaloneHaliotisvaria Linnaeusin Mandapam,
Gulf of Mannar. In: Book of Abstracts, First Indian Pear| Congress and Exposition, February 5-8, 2003, Cochin, 88-90.

PAUL RAJ. R AND UNNIKRISHNAN U., 2003. Mud crab fattening with formulated pellet feed. In: Book of Abstracts, National
Conference on Aquaculture Nutrition, March 12-14, 2003, Cochin, 42-43 p.

PILLAI,N.G.K., U.GANGA, M.SRINATH AND K.PSAID KOYA. Dynamicsof skipjack tuna (Katsuwonus pelamis) fishery of southeast
Arabian Sea. In: Abstracts, Sxth Indian Fisheries Forum, CIFE, Mumbai,India. p.72.

PREETHA PANIKKAR, PAUL RAJR. AND KANDASAMI D. 2003. Feeding and Ingestion Rates in different size groups of Pearl
Oyster Pinctada fucata (Gould) Spat. In: Book of Abstracts, First Indian Pearl Congress and Exposition, February 5-8, 2003,
Cochin, 50-51 p.

PREMA, D., SOMY KURIAKOSE AND V.J. THOMAS, 2002. Culture of Nanochloropsis sp. in different marine grow out effluents.
Presented at Sixth Indian Fisheries Forum, 17-20" Dec. 2002 A Abst,No AQ 31.

PREMA,D AND K.S.LEELA BHAI 2002. Sediment analysis In: Mangrove Ecosystem Biodiversity- Manual of Research
Methodology.Ed.J.P.George, NATP. CMFRI, 212-226.

RADHAKRISHNAN, E.V., MARY K. MANISSERI, G. NANDAKUMAR AND JOSILEEN JOSE. 2002. Researchableissuesin crustacean
fisheries (In Hindi). Proc. Seminar on Identification of New Research Issuesin Marine Fisheries. CMFRI, Cochin: 60-64.

RAHUL PANDAY K., PK.JAYASURYA, N.PANSY MATHEW, JPGEORGE AND K.P. SAID KOYA, 2003. Mangrove ecosystem
biodiversity: Effect on capture fisheries (in Hindi). National Workshop on Official Language, CMFRI. 30-31, January 2003. p.17.

RAJAGOPALAN, M. 2003. Effect of food quality on food utilization in marine turtle Lepidochelys olivacea hatchlings. National
Conference on Aquaculture Nutrition, CMFRI, Kochi 2003.

RAJAGOPALAN, M., E. VIVEKANANDAN, K. BALAN AND K. N. KURUP. 2002. Incidental catch of seaturtles along the Indian
coast. Proc. Fifth Indian Fisheries Forum. S.Ayyappan, J.K.Jena and Mohan Joseph Modayil (Eds).

RAJANNA, M. R., IMELDA JOSEPH AND PAUL RAJ, R., 2002. Changesin bacterial floraduring storage of selected feeds and feed
ingredients. Presented at the Sxth Indian Fisheries Forum (Asian fisheries Society | ndian Branch), CIFE) Mumbai, 17-20 December
2002. Abstract-46. 204p.

RAMACHANDRAN, N..,M.K.ANIL, JANDREWS AND K.T.THOMAS. 2003. Settlement and growth of the Pearl oyster Pinctada
fucata (Gould) under off-bottom culture in Vizhinjam bay. In: Book of Abstracts, First Indian Pearl Congress and Exposition,
February 5-8, 2003, Cochin, 43 p.

REETA JAYASANKAR 2003. Seaweed cultivation in India, its problem & future prospect (in Hindi). National Workshop on Official
Language, CMFRI. 30-31% January, 2003: p.34-39.

REETA JAYASANKAR AND G. KULANDAIVELU. 2002. Effect of light intensities on the fluorescent yield of Gracilaria spp. Proc
of 5" Indian Fisheries Forum: 25-29.

REETA JAYASANKAR. 2002. Status paper on Seaweed Biodiversity from Kerala submitted to National Biodiversity Action Plan,
Kerala Forest Research Institute, Peechi

REETA, J., REMYA, R AND NIRMALA K. 2003. Growth and biochemical constituents of Gracilaria edulis cultured from spores’
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National symposium on Algae and Environment, Abst. No.62.
SAMAYA KANNAN, M., PAUL RAJR. AND EASTERSON D.C.V. 2003. Ohservations on weaning of Epinephelus coioides Hamilton,
1822 to formulated feed In: Book of Abstracts, National Conference on Aquaculture Nutrition, March 12-14, 2003, Cochin, 12-14 p.
SANGEETHA. K.S., PADMAKUMAR K.G. & GEORGE. J.P. 2003. Sequentia rice-fish culture in acidic soil paddy fields — An
economically viable farming technology, CIFE/V1 Fisheries Forum,V1l. Indian Fisheries Forum (Abstract).
SATHIADHAS. R, VIPINKUMAR.V.P, ASHALETHA.SAND FERNANDO BASTIAN, E. 2002. An Overview of Extension Issuesin
the Paradigm of Conservation and Management of Sea Turtles and Endangered Marine Animals. Paper presented inthe Proceedings
of Capacity Building Training Workshop on Sea Turtle Conservation and Management_organised jointly by CMFRI, Cochin and

SATHIADHAS. R.,ASHALETHA, S. AND FEMEENA HASSAN (2002). Seafood safety norms and marketing management of marine
fisheries sector in India. Paper presented at the Symposium on Seafood safety: Status and Strategies, 28-30 may 2002.organised by

SOFT (1) and CIFT, Cochin.
SEEMA,C AND REETA JAYASANKAR 2002. Seaweed as biofilter for monitoring the nitrogenoustoxic wastesin Agquaculture system

WII, Dehradun.

SEEMA, C AND REETA JAYASANKAR. 2002. Changesin the pigment constituents of seaweeds during effluent treatment. 6" Indian
Fisheries Forum, Abst No.AE-59: 140.

SELVARAJ, G.S.D. 2002. An approach to differentiate high and low tide datain the hydro-biological studies of estuaries. Presented at

Sixth Indian Fisheries Forum, Abst No.AE-42: 123.
Sixth Indian Fisheries Forum, 17-20" Dec. 2002 A Abst,No AE 3: 84.

SELVARAJ, G.S.D. 2002. An approach to differentiate net photosynthetic production and other biochemical production and consumption
of oxygen in estuarine water bodies and aquaculture systems. Proc. Natl. Sem. Dev. Trans. Fish. Tech., 59-65.

SINGH V. V., LEENA JOSEPH AND SUJT SUNDARAM, 2002. Environmental conditions off Mumbai with reference to marine

fisheries, Il Indian Fisheries Congress 23-25 Oct. Bhopal Abst. FRM-3, Session 11, pp98.
SINGH, V. V. 2002. Integrated coastal zone management. In: Compendium for short-term training programme on environmental

management in fisheries C.S.Purushotaman (Ed) CIFE Mumbai 22-23
SONA, A., K. ASOKKUMAR, M.K. MUKUNDAN, R. JUGNU, V. KRIPA, AND C.P. GOPINATHAN. 2002. On the occurrence of
certain biotoxins along the Kerala coast. Paper presented in the Symposium on Seafood Safety — Status and Strategies, May 28 — 30

organized by the Society of Seafood Technologists. p-66.
SUJA, C.PAND S. DHARMARAJ. 2003. Effect of depuration of animalsin cell proliferation and the contamination in the explant
cultures of mantle tissue of abalone, Haliotis varia Linnaeus. In: Book of Abstracts, First Indian Pearl Congress and Exposition,

February 5-8, 2003, Cochin, 26-27 p.
SUJA, C.P S. DHARMARAJAND SHOJ JOSEPH. 2003. Cyopreservation of themantle cells of the abalone, Haliotisvaria Linnaeus.

SUJA, C.P AND S. DHARMARAJ. 2003. Effect of tissue extracts as supplements of medium 199 in the development of explant
cultures of mantle tissue of abalone, Haliotis varia Linnaeus In: Book of Abstracts, First Indian Pearl Congress and Exposition,
February 5-8, 2003, Cochin, 24-25 p.
In: Book of Abstracts, First Indian Pearl Congress and Exposition, 5-8 February 2003, p 33. Cochin.
UNNIKRISHNAN, U AND PAUL RAJR. 2003. Efficacy of various natural feeds to juvenile Scylla serrata In: Book of Abstracts,

National Conference on Aquaculture Nutrition, March 12-14, 2003, Cochin, 40-41 p.
VELAYUDHAN, T.S, K.S. MOHAMED, V. KRIPA, LEENA RAVI, RAMALINGA, R. SREEJAYA AND K.K. APPUKUTTAN.

2003. Growth of Pinctada fucata (Gould) in asemi enclosed artificial bay along the southwest coast of India. In: Book of Abstracts,
First Indian Pearl Congress and Exposition, 5-8 February 2003, p 85-87. Cochin.
VELAYUDHAN, T.S.,,N.R.MENON, V.K.PILLAI, .K.K. APPUKUTTAN AND B.JENNY SHARMA.2003. Eco-biological Approach
towards Selection of Pearl Oyster Pinctada fucata (Gould) from different parts of Indiafor selective breeding programme. In: Book
of Abstracts, First Indian Pearl Congress and Exposition, 5-8 February 2003, p 39-40. Cochin.
VICTOR, A.C.C.,, 1 JAGDIS, B. IGNATIUSAND A.CHELLAM. 2003. Perspectives and problems of commercial scale pearl culture
— An indicative study at Mandapam Camp, Gulf of Mannar. In: Book of Abstracts, First Indian Pearl Congress and Exposition,

February 5-8, 2003, Cochin, 73-75.

VIJAYAGOPAL, P,2003. Status of knowledge about energy requirement in shrimp. In: Book of Abstracts, National Conference on
Aquaculture Nutrition, March 12-14, 2003, Cochin, 18-23 p.
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VIJAYAKUMAR M, IMELDA JOSEPH AND PAUL RAJR.2003. Evauation of Fermented Oilcakes and Wheat Flour as Fishmeal
Substitutes in the Diet of Penaeus monodon Fabricius. In: Book of Abstracts, National Conference on Aquaculture Nutrition,
March 12-14, 2003, Cochin, 54-55 p.

Popular Articles

ASHALETHA. S. 2002. Cast the Nets Wider. Career Special of Deepika Daily. 15" October.
JOSHI, K.K. AND REKHA.J.NAIR 2002. Elasmobranch fishery India (in Hindi). CMFRI Special Publ. Matsyagandha. 73: 30-34

KALADHARAN, P. 2002. Nadhi pravah our thadey utpadakatha (River run off and coastal productivity in Hindi). CMFRI Special
Publ. Matsyagandha. 73: 57-509.

KIZHAKUDAN, S.J, J. K KIZHAKUDAN AND K.V.S. NAIR. 2003. Major fish landing centres of Saurashtra (in Hindi). CMFRI
Soecial Publ. Matsyagandha. 73:37-40.

KRISHNAN, L. 2002. Brackishwater finfish farming (in Hindi). CMFRI. Special Publ. Matsyagandha. 77. 25-26

LIPTON. A.P. Biopotentials of marine organisms in India: Present status and future prospects. BC publication Series (Maankara
Catholic College) No.1: pp 65.

LIPTON. A.P. Marine ecosystems — Threats and Possible Management strategies. In. News Letter “Marine Ecosystem” Dept. of
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Approved
Ongoing Projects

In-house Projects

SL.
NO.

Project
Code No.
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Title of the Project

FISHERY RESOURCES ASSESSMENT DIVISION

1
2.
3.
4.

FRA/ASSESS/01
FRA/ASSESS/02

FRA/MOD/01
FRA/MOD/02

Assessment of exploited marine fishery resources

Stock assessment techniques for exploited marine fish and shellfish resources

Predictive modelling in marine fisheries

Determination of optimum sample size to estimate the catch and effort for use in marine fisheries

PELAGIC FISHERIESDIVISION

12.
13.

PEL/CAP/1
PEL/CAP/2
PEL/CAP/3
PEL/CAP/4
PEL/CAP/5
PEL/CAP/6
PEL/CAP/7

PEL/CAP/8
PEL/BIOD/01

Development of management strategies for sustainable fishery of Sardines (Sardinella spp.)
Development of management strategies for judicious harvesting of anchovies

Development of strategies for rational exploitation of seerfishes

Development of strategies for sustainable exploitation of tuna and billfish resources of Indian EEZ
Development of management strategies and options for sustainable harvest of mackerels
Development of management strategies and options for sustainable fishery of Bombay duck
Monitoring of fishery and resource characteristics of exploited ribbonfish stocks and their manage-
ment along the Indian coast

Management of carangid resources of Indian EEZ

Taxonomy of marine pelagic finfishes

DEMERSAL FISHERIES DIVISION

14.
15.

16.
17.
18.
19.
20.
21.

DEM/CAP/01
DEM/CAP/02

DEM/CAP/03
DEM/CAP/04
DEM/CAP/05
DEM/CAP/06
DEM/BIOD/01
DEM/CUL/01

Fishery and biological characteristics of the exploited stocks of elasmobranchs

Fishery and biological characteristics of exploited resources of groupers, snappers, breams and cat-
fishes

Characteristics of exploited stocks of threadfin breams and silverbellies

Fishery and biological characteristics of exploited stocks of croakers

Biology and stock assessment of lizard fishes, bulls eye, pomfrets and threadfin resources

Biology and fishery of flatfishes, flatheads, goatfishes and whitefish

Taxonomy of demersal fishes of India

Marine finfish culture

CRUSTACEAN FISHERIES DIVISION

22.
23.
24.

25.
26.
27.

CRU/CAP/01
CRU/CAP/02
CRU/CAP/03

CRU/BIOD/01
CRU/CUL/01
CRU/CU//02

Investigations on the fishery and biological characteristics of exploited penaeid shrimp stocks

Stock assessment and management of non-penaeid shrimp resources of India

Investigations on the resource characteristics and development of management strategies for lobsters
and crabs

Taxonomy of important crustaceans

Broodstock development, selective breeding and restocking of marine shrimps

Breeding and seed production of lobster and crabs

MOLLUSCAN FISHERIESDIVISION

28.
29.
30.
3L
32.
33.
34.

MOL/CAP/01
MOL/CAP/02
MOL/CUL/01
MOL/CUL/02
MOL/CUL/03
MOL/CUL/04
MOL/BIOD/01

Fishery and biological characteristics of exploited cephalopod resources

Assessment of bivalve and gastropod resources

Technological feasibility studies and upgradation of molluscan mariculture

Selective breeding of pearl oyster Pinctada fucata (Gould)

Technological upgradation of molluscan seed production

Marine pearl production through tissue culture and disease investigations on farmed bivalves
Taxonomy of marine molluscs
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FISHERY ENVIRONMENT MANAGEMENT DIVISION

35.
36.
37.
38.
39.
40.

FEM/01
FEM/02
FEM/03
FEM/04
FEM/05
FEM/BIOD/01

Monitoring the environmental characteristics of the inshore watersin relation to fisheries
Monitoring the state of health of the sea

Resource assessment of seaweed and their culture

Development of strategies for seaturtle and sea cucumber conservation

Mariculture of live feed organisms

Taxonomy of marine zooplankton

PHYSIOLOGY, NUTRITION AND PATHOLOGY DIVISION

41.

42.
43.
44,
45.
46.

PNP/NUT/01

PNP/PAT/01
PNP/BIOT/01
PNP/BIOT/02
PNP/GEN/01
PNP/PHY /01

Development of cost- effective and eco-friendly feedsfor cultivable marine crustaceans and finfish by
biotechnological interventions

Disease monitoring and management in mariculture

Development of molecular and immuno- diagnostic kits for marine finfish and shellfish pathogens
Cryo-preservation of marine fish spermatozoa

Population genetic studies in threadfin breams and sardines

Development of cost effective low-stress methods for live transport of fish and crustaceans

SOCIO-ECONOMIC EVALUATION AND TECHNOLOGY TANSFER DIVISION

47.

48.

49.
50.

SEE/PMS/01
SEE/ECO/01
SEE/ITK/01

SEE/TOT/01

Price behaviour and marketing system of marine fisheriesin India

Economics of marine fishing operations

Indigenous knowledge systems and community based resource management in marine fisheries
Evaluation of transfer of technology programmesin marine fisheries sector

Sponsored Projects (National)
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23.

Project
Code No.

ERP/REV/01
ERP/REV/02
ERP/DST/01
ERP/APC/11
ERP/APC/12
ERP/APC/13
ERP/APC/14
ERP/APC/15
ERP/APC/16
ERP/APC/17
ERP/APC/18
ERP/DOD/05
ERP/DOD/06
ERP/DOD/07
ERP/DOD/08
ERP/DBT/07
ERP/DBT/08
ERP/KFD/02
ERP/KFD/03
ERP/KFD/04
ERP/MEF/04
ERP/MPD/04
ERP/IGD/01

Title of the Project

Production of agar and sodium alginate from the sea weeds of Gulf of Mannar and Palk Bay
Commercial production of cultured pearls adopting onshore culture technology

Studies on the immuno-response during molt cycle in the spiny lobster

Application of trophic modeling for management of marine fisheries of Karnataka

Studies on incidence of toxic principle and parasites on seafood

Intensive culture of brine shrimp

Evaluation of genetic heterogeneity in marine ornamental fishes using molecular genetic markers
Investigations on reproductive dynamics of penaeid prawns in Mumbai

Increasing fish production through artificial fish habitats

Studies on the immune response in shrimp (Penaeus indicus)

Development of technology for seafarming of commercially important whelks Babylonia spp
Investigations on the toxic algal blooms in the EEZ of India

Studies on deep scattering layer in the Indian EEZ

Development of acoustic techniques for fish and DSL biomass estimation

Investigations on the effect of bottom trawling on the benthic fauna off Mangalore coast

Studies on biotechnological aspects of disease management in aquaculture using immunostimulants
Transfer of technology of seaweed culture for rural developmnet

Development of artificial reefs off Moodadi and Thikkodi

Development of artificial reefs along the Kerala coast (Kannur)

Survey, assessment and popul arization of marine ornamental fishes along the north Malabar coast
Studies on the biology, captive spawning and searanching of the sea horse

Participatory Management and conservation of lobster resources along the south west coast of India
Economic analysis of inshore fishery resource utilization of coastal Kerala
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Sponsored Projects (International)

SL. Project

NO. CodeNo.

1. ERP/WFC/02
2. ERP/IFS/02
3. ERP/IFS/03
NATP Schemes
SL. Project

NO. CodeNo.
PSR Mode

1. 2090000002
2. 2090000003
3. 2090000004
4. 2090000008
5. 2090000009
6. 2090000013
7. 2090000014
8. 2090000015
9. 2090000016
CGP Mode

10. 2090000007
11. 2090000011
12. 2090000013
13. 2090000017
ATIC

14. 2090000005
IVLP

15. 2090000010
MM

16. 2090000017
1SD

17. 2090000006

Title of the Project

Strategies and options for increasing and sustaining fisheries and agquaculture production to benefit
poor householdsin Asia

Effect of probiotic feeding in the rearing and production of marine shrimp larvae

Environment impact assessment of suspended culture of the green mussel Perna viridisand the edible
oyster Crassostrea madrasensisin atropical estuarine system

Title of the Project

Nutrition and pathology in mariculture

Shrimp and fish broodstock development and breeding under captive conditions

Breeding and culture of pearl oysters and production of pearls

Mussel Mariculture

Impact of dams on river run-off into sea and changes in nutrient and productivity profile of coastal
waters

Mangrove ecosystem: Biodiversity and itsinfluence on the natural recruitment of selectede commercially
important finfish and shellfish speciesin fisheries

Studies of fisher women in coastal ecosystems of Andhra Pradesh, Karnataka, Tamil Nadu and Kerala

Augumentation of marine fish production in Lakshadweep
National resources management-coral reef ecosystem

Aquaculture, breeding and hatchery production of marine ornamental fishes with special referenceto
clownfishes and damselfishes

Designing and validation of communication strategies for sustainable/responsible fisheries - a co-
learning approach

Broodstock development, breeding, hatchery production and restocking of mud crabs

Development of anational referral l1aboratory for marine fish & shellfish micobial diseases

National Agricultural Technology Information Centre

Technology assessment and refinement in coastal agro-ecosystems

National Integrated Resources Management System

Library Information System
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Consultancies &
Patents

Consultancies during the year

S.No

Name of
Client

M/s.MRPL,
Mangalore

M/s.KIOCL,
Mangalore

M/s GPOL,
Mangalore

Gujarat State
Department of
Forest &
Environment

M/s MRPL
Mangalore

Name of the consultancy project

Marine pollution monitoring in the Arabian sea off
Chitrapur on weekly basis during non-monsoon season.

Chemical parameters of the effluent and hydrobiological
conditions in the effluent receiving water
off Thannirbavi. (Phase-6)

Monitoring studies on the hydrobiological conditions
in the Arabian Sea off Thanirbavi , near the marine
outfall of Thanirbavi Power Plant Facility
M/sGPOL, Mangalore

Rapid Impact Assessment Study in Marine
National Park in Gulf of Kutch, Gujarat.

Environmental monitoring in the Arabian sea
off Chitrapur and effluent analysis. (Phase-7)

Total Amount

Patents (provisional) obtained during the year

S.No

Name of Scientist

Dr. G. SydaRao

Name of Patent

Onshore marine pearl culture

Principal Scientist

Ms. Grace Mathew
Principal Scientist

Broodstock devel opment of groupers
inindoor FRP tanksin recircul ating seawater
system under controlled conditions

Duration
May 2002-
Apr 2003
Sep 2002-
Aug 2003

Oct 2002-
May 2003

Dec 2002-
May 2003.

Nov 2002-
Oct 2003

Research
Centre

Visakhapatham

Cochin

116

Amount.

Rs. 18,04,000

Rs. 4,25,000

Rs. 3,00,000

Rs. 14,45,460

Rs. 6,64,000

Rs. 46, 38,460

Date of
Provisional
Patent grant

19-02-2002

07-03-2003
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Important
Meetings
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The Eighth meeting of the Research Advisory Committee (RAC) of the
CMFRI washeld on 4.2.2003 at the I nstitute headquarters, Cochin under
the chairmanship of Dr. T.J. Pandian, Former National Professor. After
considering the proposals made by the Director, the RAC recommended
thefollowing.

Creation of a division of Mariculture with a major focus on ongoing
programmesandinaddition, selected ornamental fishesandblack lipoyster.

Creation of division of Marine Biodiversity and regrouping of the
programmes of the PNP Division by creating the two new divisions
namely Physiology, Nutritionand Pathol ogy and GeneticsandMarine
Biotechnology.

The RAC also recommended establishment of a Research Centrein
Orissaona priority basis to cover the Northeastern maritime States
of Orissa and West Bengal to increase the coverage of fish landing
data collection and to address region-specific issues related to the
approved projects of the CMFRI.

Impressed by the performance of the CMFRI, severa funding agencies
likel CAR, DOD, DBT, MoE& F have chosento invest onthe expertise
of the CMFRI; this is amply evidenced by the grant of more than
Rs.9 croresby these agencies. At present, each scientistisresponsible
for at least one in-house project and a sponsored project. Hence it
becomes all the more important to go for recruitment to fill vacant
positions of scientists for the CMFRI.

The RAC recommended the restoration of the two positions of Joint
Directors, one for Research and another for Administration by re-
designating two of the Principal Scientists positions to assist the
Director inthe overall management of the Institute.

The contingency availablefor scientiststowardstheimplementation
of research programmes should be substantially increased in view of
the cost escalation of the various consumables and maintenance of
specialized equipment. It isrecommended that the contingency per
scientist per annum isincreased from Rs.40,000 to Rs.1,00,000.

In view of the constant escalation of railway and airfare the TA
availablefor scientistsistotally inadequate. The RAC recommends
that the TA for visits abroad may be budgeted separately from that
within the country. The TA funds for Research managersincluding
Director/Heads of Divisions should be budgeted separately from
general TA for other scientists and field staff.

Travel grant for scientists within the country must be substantially
increased, asthe CMFRI has 3 Regional Centres, 9 Research Centres
and 28 field Stations.

The RAC strongly recommended provision of E-mail facility in all
the field Centres, with network connectivity between the Institute,
Regional Centres, Research Centres and Field Centres.

In the Annual Reports, thelist of publication may be grouped under
three heads: (i) Research publications (ii) Popular articles and (iii)
Abstracts of the presentations in Seminar/Symposia.
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The Institute Management Committee (IMC) met once during the year
2002-2003, on 4-10-2002. The Committee observed that not filling up
of the vacancies in the Scientific Category since 1999 is affecting the
research work badly. The Committee felt that till the new recruitment is
made, Council should give permission to recruit research scholars on
contract basisasdonein the cases of funded projects, or elsethe Director
of the Institute should be delegated with powers to engage retired
Scientists on short term basisasisdonein SAUs.

The Committee observed that the utilization of funds should be speeded
up to avoid rush of expenditure during the last months of the financial
year. The Committee also approved the proposal for replacement of the
existing lifts in the CMFRI Lab-cum-Office building by meeting the
expenditure within the overall estimated construction of 5" and 6" floor.
The Committee also ratified the X Five Year Plan proposals of the
Institute.

The ninth reconstituted Staff Research Council (SRC) of CMFRI was
held at Cochin on 27" and 28" June 2002. 71 Scientistswho are Principal
Investigators of ongoing in-house and sponsored research projects from
the Head Quarters, Regional and Research Centresof CMFRI presented
the progress of the projects. The meeting issignificant in that the progress
report is for the fina year of the IX™ plan and from 2002 onwards the
Institute will be implementing the X' plan projects. The Chairman Prof
(Dr.) Mohan Joseph Modayil in hiswelcome address pointed out that the
Institute will have to function with lesser man power as there is no
recruitment tofill up the vacancies. He emphasi zed the need for patenting
of the technologies and to provide major thrust on publications. The
proposal for establishing a Centre of Excellencein Tropical Mariculture
at Regional Centre of CMFRI, Mandapam Camp is expected to be
approved inthe EFC. Dr. A.D. Diwan, ADG (M.Fy) appraised the need
for commercialization of mariculture technologies developed by the
Institute. The progress under each project was critically evaluated.
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Participation of
scientists in
conferences, meetings,
workshops, symposia
and training in India
and abroad

Prof (Dr.) Mohan Joseph Modayil, Director, participated in the following meetings

1. FisheriesDivisional Committee meeting for Zero Base Budgeting at | CAR Headquarters under the Chairmanship of DDG (Fy) on
11t April 2002.

2. Meeting with the Lakshadweep Administrator, Kavarati regarding establishment of an ornamental fish hatchery and culturefacilities
at Minicoy Island along with Head, DFD of CMFRI, Cochin on 4" July 2002.

3. EFC finalization meeting with SMD, ICAR, New Delhi from 4" to 6" September 2002.

4. Seminar/Meeting held at IARI, New Delhi on 26" September and presented a concept note on Global Warming and Challengesin
Marine Fisheries.

5. Chaired the 57" Management Committee of CMFRI, held at Cochin on 4" October 2002.

6. First meeting of the Expert Committee to study the impacts of tourism on the backwater ecosystems in the State of Keralaand for
submitting appropriate recommendations, on 7" October at Trivandrum.

7. Second Indian Fisheries Science Congress at Bhopal during 239 - 25" October 2002.

8. West Coast Bio-diversity meeting organized by the Ministry of Environment & Forest on 26" & 27" October at Goa and on 25"
November 2002 at CMFRI, Cochin.

9. Meeting on KVKSTTCs of CMFRI, CIFA and CIFRI with the Directors and representatives of the concerned Institutes under the
Chairmanship of DDG(Fy) on 29" November, 2002 at New Delhi.

10. Project Planning Committee Meeting under the Chairmanship of Dr. Swaminathan at Dr. Swaminathan Research Foundation,
Chennai on 12" December 2002.

11. Eighth Coastal Zone Management Authority Meeting of Govt. of Kerala at Science, Technology & Environment Department,
Trivandrum on 15" January 2003.

12. Research Advisory Committee of CMFRI held on 4" February 2003 at CMFRI, Cochin.

13. Meeting held at CMFRI, Cochin, with the Principal Advisor (Agriculture), Planning Commission, Govt. of India, along with the
Financial Advisor, ICAR, DDG (Fy), ICAR and al ICAR Directors of Fisheries Research Institutes, for discussion on X Plan EFC
Documents on 13" February 2003.

14. Seminar organized by CIFT on “Fishing and fish processing Industry of Gujarat - present status and future needs’ on 7" March
2003 at CIFT, Veraval.
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Scientists of the institute participated in the following conferences, meetings, workshops,
symposia and training

First Meeting of Reconstituted Consultative Group of FSI at Mumbai on 18.4.2002 — Dr. V.SR. Murthy

Meeting with Secretary, DAHD & DDG (Fisheries), ICAR at New Delhi 18-19 September, 2002 to discuss issues on marine fisheries
research and data needs — Dr. V.SR. Murthy & Dr. M. Sinath.

Capacity Building Training Workshop on Sea Turtle Conservation and Management for the frontline staff of Wildlife, fisheries and
research organization of west coast of India and Lakshadweep at Cochin during 19-21 June 2002 — Drs. M. Rajagopalan, VSR.
Murthy, M. Sinath, E.V. Radhakrishnan, J.P. George, P. Kaladharan, PK. Krishnakumar, Reeta Jayasankar, S. Ashaletha, V.P.
Vipinkumar, K. Vijayakumaran

First Meeting of the Sagar Sampada Cell Scientific and Technical Advisory Committee during 3-5 June 2002 at Cochin - Dr. V.SR.
Murthy

Meeting of the ADB sponsored ICAR-ICLARM collaborative project at CICFRI, Barrackpore during 10-12 July 2002 and at CMFRI,
Cochin during 28-29 January 2003 — Dr. N.G.K. Pillai.

Sixth Indian Fisheries Forum at CIFE, Mumbai during 17-20 December 2002 — Drs. N.G.K. Pillai, R. Sathiadas, SG. Raje, J.K.
Kizhakudan, Josileen Jose, G.SD. Selvaraj, P. Kaladharan, V.V. Sngh, Reeta Jayasankar, P. Jayasankar, K.S. Sobhana, M.K. Anil

Joint meeting of Kerala Biodiversity Committee and Steering Committee of State Biodiversity Strategy and Action Plan at Thycaud,
Thiruvananthapuram during 16 January 2003 — Dr. N.G.K. Pillai.

National Official Language Seminar on Identification of new researchable issuesin Marine Fisheries at CMFRI, Cochin during 30-31
January 2003 —Drs. N.G.K. Pillai, K.K. Appukuttan, M. Rajagopalan, R.Paul Raj, E.V. Radhakrishnan, L. Krishnan, P.C. Thomas,
P. Jayasankar, K.S. Sobhana, Imelda Joseph, Shoji Joseph, N. Aswathy

Research Advisory Committee of CMFRI at CMFRI, Cochin during 4" February 2003 — Drs. N.G. K. Pillai, R. Paul Raj,
E.V. Radhakrishnan, M. Srinath, L. Krishnan, M. Rajagopalan, R. Sathiadas.

Meeting at CMFRI, Cochin, with the Principal Advisor (Agriculture), Planning Commission, Govt. of India, along with the Financial
Advisor, ICAR, DDG (Fy), ICAR and al ICAR Directors of Fisheries Research Institutes, for discussion on X Plan EFC Documents
during 13" February 2003 - Drs. N.G. K. Pillai, M. Srinath

NATP/SAP mesting at CIBA, Chennai on 12" August, 2002 — Drs. K.K. Appukuttan, R. Paul Raj
State L evel Committee meeting on Action Plan for Mussel culture at Calicut on 17" October, 2002 - Dr. K.K. Appukuttan
NATP Review meeting at Chennai on 27" December, 2002 - Dr. K.K. Appukuttan

Committee meeting of State Committee for Action Plan for mussel farming organized by the State Fisheries Department at Kanjangad,
Kasargode on 9™ January 2003 - Drs. K.K. Appukuttan, P.K. Asokan, P. Laxmilatha

First Indian Pearl Congress and Exposition, 5-8 February 2003 at Cochin — 35 scientists

NATP Review Meeting at CTCRI, Thiruvananthapuram on 17-18 March 2003 — Drs. K.K. Appukuttan, R. Paul Raj, T.S. Velayudhan,
J.P. George, PK. Krishnakumar

Seminar on the New Avenues in marine Pearl Culture on the occasion of Haritha Sangaman organized by Jeevan TV at Hotel T
Residency, Kochi on 22 March, 2003 - Drs. K.K. Appukuttan, K.S. Mohamed

NATP (CGP) workshop at HAU, Hissar (Haryana) 1-2 March 2002 — Drs. E.V. Radhakrishnan, G.Gopakumar, C. Ramachandran

Symposium on Seafood Safety: Status and Strategies, organized by Society of Fisheries Technologies (India) & CIFT, Cochin, during
28-30 May 2002 — Drs. E.V. Radhakrishnan, V. Kripa, R. Sathiadas

Meeting to discuss implementation of the Project “ Participatory Management and Conservation of Lobster Resources along the South
west coast of Indid’ 27.5.2002 and 26.03.2003 — M PEDA Cochin and inaugural function at Khadiyapatinam on 22-11-02 - Dr. E.V.
Radhakrishnan

Meeting of Experts on Development of Sustainable shrimp farming in India organized by Aquaculture Authority, Chennai, 26-28
August 2002 - Dr. E.V. Radhakrishnan

Workshop on Impacts, Adaptation and Vulnerability of Indian Agriculture to Global Climatic Change at Hyderabad during 19-20
December 2002 — Drs. M. Rajagopalan & P.K. Krishnakumar

ICAR National Network Meeting on Aquatic Environment Management and presented the research Activities of FEM Division of
CMFRI at New Delhi during February 2003 — Dr. M. Rajagopalan
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Workshop on ‘ Structural aspectsof Hindi’. Organized by CMFRI, Kachi, during 16" September 2002 —Drs. R. Paul Raj, P. Jayasankar,
K.S Shobhana, Imelda Joseph, Shoji Joseph

Winter School on * Recent Advances in Diagnosis and Management of Diseases in Mariculture’ from 7" to 27" November 2002,
organized by the Education Division, ICAR held at CMFRI, Kochi — Drs. K.C. George, R.Paul Raj, P.C. Thomas, N.K. Sanil, K.S
Shobhana, P. Jayasankar, K.N. Salila, K.S Mohamed, PK. Asokan. K.K. Philipose, Miriam Paul, P.S. Asha, Preetha Panikkar

30" Academic Council Meeting of the Central Institute of Fisheries Education, (Deemed University), Mumbai during 13" November
200 — Dr. R. Paul Raj

Meeting on Formation of Networks on Fish Nutrition convened by Deputy Director General (Fisheries), at ICAR, New Delhi on 21
January 2003 - Dr. R. Paul Raj

National Conference on Aquaculture Nutrition, sponsored by NATP, CMFRI, Kochi during March 12-14, 2003 — 20 scientists

56" Annual Conference of Indian Society of Agricultural Statistics at University of Agricultural Sciences, Dharwar 18-20 December,
2002 — Dr. M. Srinath

Nationa Scientific Seminar in Hindi at CIFT, Cochin on 16-17 August, 2002 - Dr. M. Srinath
Workshop on “Kerala Fisheries— The Deepening Crisis’ conducted at SIFFS, at Trivandrum on 28-29 March 2003 - Dr. M. Sinath

Workshop on “Fishing ban, fish famine and livelihood issues’ conducted at SDM Law College, Mangalore on 15— 16 March, 2003 - Dr.
M. Srinath, Dr. C. Muthiah

Annual review workshop of IVLP at Trivandrum during 21-22 June 2002 — Dr. R. Sathiadas, Ms. Sheela Immanuel

Final review workshop of the project Economic analysis of environmental resource at Hyderabad during 10-12 September 2002 - Dr. R.
Sathiadas

Annual review workshop of IVLP at Gandhigram Rural Institute, Dindigul during 7-9 October 2002 - Dr. R. Sathiadas, Ms. Sheela
Immanuel

Network meeting on social sciences at KAB, New Delhi during 10th December 2002 - Dr. R. Sathiadas
Annual review workshop of ATIC at Bikaner during 18-19 January 2003 - Dr. R. Sathiadas
Workshop organized by the Institute of Coastal Management, Kakinada on 30 & 31-10-2002 — Dr. S. Sivakami

Workshop on“ Development of Fisheriesin Association with CAPART (Council for Action Plan on Advanced Rural Technology) held
by Andhra Pradesh State Fisheries Department at the State Institute of Fisheries Technology” Kakinada on 20-2-2002 - Dr. S.
Svakami.

Task Force on Biotechnology based programmesfor SC/ST population during 30-31 July and 18-20 December 2002 at New Delhi —Dr.
L. Krishnan

Training programme on HRD —{eadership skills at Tuticorin R.C. of C.M.F.R.I., Tuticorin — Mr. SG. Raje, Ms. P.S Asha, Ms. Bindu
Sulochanan

Advanced softwaretraining covering RDBM S concepts, Java2, Networking, Oracle Essentials, D2K, GI S and Special DataManagement
Concept — organized by IASRI, New Delhi at National Institute of Information Technology, New Delhi from May 27 to June 25,
2002 — Dr. T.V. Sathianandan

HRD training on ‘ FEEL Research Manager” at Collegefor Leadership and Human Resource Development, Mangalore, Karnatakafrom
9-15 December, 2002 — 25 scientists

Workshop on small area estimation techniquesin agriculture at Indian Agricultural Statistics Research Institute, New Delhi from 13-23
May, 2002 — Ms. K.G. Mini

Four meetings convened by the Commissioner of fisheries (Govt. of Maharashtra) in connection with management of marine fishery
resources of the state — Dr. V.D. Deshmukh

Training on “Fish Stock Assessment” conducted by the FRAD, CMFRI, Cochin from 11" November to 10" December 2002 Drs. J.K.
Kizhakudan, Shoji Joseph, M. Svadas, SJ. Kizhakudan

Seminar on “Fishing and fish processing industry in Gujarat — Present Status and Future Needs’ conducted by CIFT and SOFTI, at
Veraval on 7" March 2003 — Dr. J.K. Kizhakudan

Workshop on Mangrove Ecosystem bio-diversity studiesand presented apaper and Visited Sundabans Mangrove ecosystem at Midnapur
during 8-10th June 2002 — Drs. J.P. George, P. Kaladharan

The National Seminar on Marine Biodiversity as a source of food and medicine at Tuticorin during 26-28" September 2002 — Dr. N.
Kaliaperumal
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National Symposium on “Algae and Environment” at Trivandrum during 13- 15" Feb 2003 — Drs. N. Kaliaperumal, P, Kaladharan,
Reeta Jayasankar

State level seminar on “Impact of environmental pollution on aquatic animalsin coastal Karnataka at Mangal ore on 12 June 2002 — Dr.
P.K. Krishnakumar

Southern India Conference on “HRD for Neutralizing Violence” at Mangalore on 1- 3 November 2002 - Dr. PK. Krishnakumar
National workshop on Carrageenan and Carrageenophytes at Chennai on 23-25" November 2002 —Drs. P. Kaladharan, Reeta Jayasankar
ICAR National Network Meeting on Seaweed Research at New Delhi during Feb. 2003 - Dr. P. Kaladharan

Workshop on fisheries forecasting at Mumbai on 22.04.02 — Dr. V.V. Sngh

Second Indian Fisheries Science Congress at Bhopal on 23 to 25" Oct. 2002 - Dr. V.V. Singh

National Seminar in Hindi on Extension of Indian Aquaculture at CIFE, Mumbai on 15"-16" Jan. 2003 - Dr. V.V. Sngh

National Action Plan for Biodiversity at Peechi, Thrissur, Kerala on 23-24" September 2002 — Dr. Reeta Jayasankar

Winter school on Advancesin Harvest Technology for 30 days at Cochin on 20-11-2002 to 19-12-2002 — Drs. Gulshad Mohamed, K.P.
Said Koya, Bindu Sulochanan, Sheela Immanuel, E.M. Abdussamad, P.P. Manojkumar, B. Ignatius

Training at National Academy of Agriculture Research Management (NAARM), Hyderabad from 3 January to 2 May, 2002 — Ms.
Bindu Sulochanan.

Meeting on Formation of Networks on Fish Genetics and Biotechnology convened by Deputy Director General (Fisheries), at ICAR,
New Delhi on 3¢ December 2002 — Dr. P.C. Thomas

Training Programme on “Management of Research” organized by the Ministry of Environment and Forests, Govt. of India at the
Administrative Staff College of India, Hyderabad from 8" to 12t July 2002 — Dr. A.P. Lipton

Expert Consultation on Rapid Diagnosis of Shrimp Viral Diseases’ held at CIBA organized by NACA (Network of Aquaculture Centers
of Asia-Pacific/CSIRO, Australia, AICAQ, Australia, MPEDA and ICAR from 12-06-2002 to 14-06-2002 — Dr. K.C. George

M eeting on Formation of Networks on Fish Health Management convened by Deputy Director General (Fisheries), at ICAR, New Delhi
on 28" January 2003 - Dr. K.C. George

National Workshop on “ Shrimp Disease Control and Coastal Management” sponsored by MPEDA, NACA and Ministry of Agriculture
at Chennai during 5" to 6" March 2003 - Dr. K.C. George

FISHNET (National Network in Fisheries and Aquaculture) organized by Fisheries Division of ICAR, New Delhi, 4" February 2003 —
Dr. P. Jayasankar

National Symposium on ‘ Genetics and Gene Banking of Fish and Shellfish’ organized by CIFE, Mumbai, 29" — 30" March 2003 - Dr.
P. Jayasankar

Interactive seminar on * Sterilization through ionizing process (Irradiation)’ organized by the Keralalndustria Infrastructure Development
Corporation (KINFRA) and Industries Department, Govt. of Keralaat Hotel Avenue Centre, Cochin on 20" September 2002 — Dr.
K.S Sobhana

First Meeting of the High Level Expert Committee on Aquaculture Drug Regulations at Cochin on 17" January, 2002 — Dr. K.S.
Mohamed

Second Meeting of the High Level Expert Committee on Aquaculture Drug Regulations organized by Aquaculture Authority of Indiaat
Chennai on 30" October, 2002 - Dr. K.S. Mohamed

Workshop on ‘ DFID research programme on system based approach to controlling blow fly infestation in traditionally processed fishin
Andhra Pradesh’ at Visakhapatnam on 4" March 2002 — Drs. R. Narayanakumar, K. Vijayakumaran

Winter school on Participatory technology-concept & methodology development at Kasargod on 4-26 September 2002 — Ms. Sheela
Immanuel

Review workshop of NATP PSR projects at CRIDA, Hyderabad on 15-16 December 2002 - Drs. K.K. Appukuttan, R. Paul Raj, T.S.
Velayudhan, PK. Krishnakumar, A.C.C. Victor

Refresher course on Education at Trivandrum on 26 December 2002 - 12 January 2003 — Dr. S. Ashaletha
75" Foundation course for Agricultural Research Management at Hyderabad on 1August to 28 November 2002 — Ms. N. Aswathy

Workshop on “ Studies on Fisherwomen in coastal-system of Andhra Pradesh, Tamil Nadu, Kerala and Karnataka’ during 17" and 18"
October 2002 at College of Home Science (ANGRAU) Hyderabad — Dr. H.M. Kasim
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Meeting on Community participation in research — a conceptual framework for research partnerships conducted by Integrated Coastal
Management during 30" -31st October, 2002 at Kakinada - Dr. H.M. Kasim

Brainstorming Workshop on Biodiversity conducted by Dept. of Environment, Chennai on 5-12-2002 - Dr. H.M. Kasim

Workshop on “Artificial Reef and Fish Pickling unit” organized by M.S.Swaminathan Research Foundation as the part of their Project
scheme “Promoting alternative livelihoods for the poor in the Gulf of Mannar Region” held at Vellapatti village on 2.2.2003 — Dr.
A.C.C. Victor

Training workshop conducted by the Wild Life Warden, Gulf of Mannar Marine National Park to scientifically equip their staff members
on different marine culture activities at Ramanathapuram on 14.3.2003 - Dr. A.C.C. Victor

Brainstorming session of NATP projects at NCAP, New Delhi on 12" August 2002 — Dr. G. Gopakumar

Training programme on ‘ Research Data Analysis and interpretation’ organized by Malabar Coastal Institute for Training Research and
Action (MCITRA) held on 27" March 2003 at SRC, Malaparamba, Calicut — Dr. PN.R. Nair

District Planning Board Meeting on 08-10-2002, 14-12-2002 and 28-03-03 at Civil Station Calicut — Mr. K.K. Philipose
Seminar on Ramsar sites of Kerala conducted at CWRDM, Kozhikode on 26.2.03 — Dr. PK. Asokan
Workshop on ‘ People planning in fisheries' organized by MCITRA, Calicut on 30-10-2002 — Mr. P.P. Manojkumar

Training programmes on Taxonomy, Genetics and Gene Banking of coastal and marine Bio-resources and Bio diversity at CIFE,
Bombay from 18-06-2002 to 08-07-2002 - Mr. P.P. Manojkumar

Conference on Strategiesfor Drought Mitigation, 14-15 February 2003, Visakhapatnam, Indian Meteorol ogical Society, Visakhapatnam
Chapter - Mr. K. Vijayakumaran

Meeting on “Popularization of V-form otter boards” organized by CIFT at Visakhapatnam on 13" April 2002 — Drs. G. Syda Rao, G.
Mahesawaradu, A.K.V. Nasser, K. Vijayakumaran, U. Rajkumar

Institute-Industry Meet organized by CIFT on 14" April 2002 at Visakhapatnam - Drs. G. Syda Rao, G. Mahesawaradu, A.K.V. Nasser,
K. Vijayakumaran, U. Rajkumar

Fishermen meet organized by Forum of Fisheries Professionals of India, Visakhapatnam at Visakhapatnam on 24" May 2002 - Drs. G.
Syda Rao, A.K.V. Nasser, U. Rajkumar

Annual Review work of NATP project “Impact of Dams on River Runoff into seaand changesin the nutrient and productivity profiles
of coastal waters’ during 14"-15" May 2002 at Mangalore — Mr. K. Vijayakumaran

Final Workshop on Globalization and Seafood L egidlation: theimpact on poverty in India, 23-24, January 2003, Visakhapatnam organized
by Natural Resource Institute, UK and South Indian Federation of Fisheries Societies, Trivandrum and ICM, Kakinada - Mr. K.
Vijayakumaran

Eighth Consultative meeting of the FSI base at Porbandar on 4" May 2002 — Dr. K.V.S. Nair
Seminar on marine fisheries of Gujarat at Veraval on 28" Aug. 2002 - Drs. K.V.S. Nair, J.K. Kizhakudan

International Seminar on Aquaculture and the Ornamental Fisheries at Cochin during 30-31 December 2002 - Drs. N.G.K. Pillai, M.
Rajagopalan, G. Gopakumar

Expert Committee meeting to fix standards for Aquaculture inputs at MPEDA, Cochin on 28" February 2003 - Dr. R. Paul Raj

Training programme on “ Methodol ogy for impact analysisof KVK programmeactivities’ at IIHR, Bangaloreon April 12-13, 2002 - Dr.
PK. Martin Thompson

Short course Water and waste water Management in aguaculture systems at Tuticorin on 8-17 July 2002 —Dr. P. Muthiah, Ms. P.S. Asha,
Ms. Bindu Sulochanan

Deputations Abroad

Dr. L. Krishnan was deputed to the Islamic Republic of Iran to make afeasibility study on the breeding of mullets for Shilat the Iranian
Fisheries Department from 04.12.01 to 18.02.02.

Dr. N. GopalakrishnaPillai, Head, PFD was deputed to Penang, Malaysiato participatein the Second Regional Workshop on Aquaculture
Technologiesand Fishery practicesin Asiaof ICAR-ICLARM Project “ Strategiesand optionsfor increasing and sustaining fisheries
and aquaculture production to benefit poor household in Asia’ under the ADB-RETA 5945 Project during 17" to 27" March 2003.
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National workshop on field data collection

A 3-day (4-6-02to 6-6-02) workshop was held for thefield staff engaged
in resources datacollection of FRAD posted at different regional centers,
research centers and field centers of the Institute at the Headquarters.
Field staff was divided into three separate groups and three simultaneous
sessions were conducted. These groups discussed in detail, the fishing
activitiesin each zone, introduction of new craft/gear, and formation of
new landings centersin their zone. Changesin landings centers, methods
of improving data collection and recording and other related issues. A
separate session was particularly arranged for updating their knowledge
in field level identification of marine species. Decisions were made on
all vital information on data collection, processing and dissemination of
processed results.

A one-month training programme on Fish population Dynamics and
Stock assessment was organized by FRAD for seven scientists of the
Ingtitute from 11 November 2002. The parti cipantswere exposed to topics
in stock assessment and fishery management techniquesincluding surplus
production and yield per recruit models, modal progression and virtual
population analysis, MSY, ECOPATH modeling etc. and encouraged to
analysetheir data using different software packages.

The CMFRI organized theFirst Indian Pear| Congressand Exposition
(FIPCE) at the International Hotel, Cochin during 5 — 8 February 2003.
The Congresswasinaugurated no 5" by Dr. S. Z. Qasim, Former Member
Planning Commission, and Government of India. Dr. K. V. Peter, Vice
Chancellor of KeralaAgricultural University presided over the function.
The scientific sessions on marine and freshwater pearl culture were held
from 6 -7th in which about 50 scientific papers on different aspects of
freshwater and marine pearl culture like physiology and biotechnology
applications, seed production and hatchery techniques, pearl culture
technology and nucleus and image production were presented by over
125researchers. Leading pearl jewd lersfrom different parts of the nation
displayed the rare wonders of nature for the public during the pearl
exposition running from 6" to 8th. Mabe pearls were available in the
stalls of Geeri Pai, CIFA and Swati Pearls. The famed Mikura pearls
from Japan set in white and yellow gold was offered in the Alukkas
International stall. Exquisite pearl jewellery in combination with
diamonds, corals and rubies were available in the stalls of Moti Mahal
and Sai Pearls.

CMFRI, Cochin organized the GOI-UNDP Capacity Building Training
Workshop on Sea Turtle Conservation and Management for the
frontline staff of wildlife, fisheries and research organizations on 19-21
June 2002. In the 8 scientific sessions aspects on identification and
biology, nesting beaches, fishery interfaceissues, incidental catchesand
TED were discussed and recommendations drafted.

The CMFRI jointly organized with Vidyasagar University aWor kshop
on Mangrove Ecosystem Biodiver sity at Midnapore on 8-10 June 2002.

CMFRI organized the National Official Language Seminar on
I dentification of New Resear ch | ssueson MarineFisheriesat Cochin
on 30-31 January 2003. Fishery scientistsfrom ICAR fisheriesingtitutes
presented papers and a 12-point recommendation was drafted for action.

The CMFRI celebrated the Kisan Divason 23 December 2002 at al its
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Workshops
Seminars

Summer Institutes
Farmer’s Day
Organised

Dr. K.V. Peter, Vice Chancellor, KAU, Dr. N.R. Menon,
Director, IMCOZ and Prof. (Dr.) M.J. Modayil, Director,
CMFRI at the inauguration of Capacity Building Training
Workshop on Sea Turtle Conservation and Management
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Award winning farmers during Kisan Divas celebrations
organized at KVK, Narakkal on 23rd December, 2002

Prof. (Dr.) A.D. Mukhopadhya, Vice Chancellor,
Vidyasagar University, W. Bengal releasing the Manual
on Research Methodology during NATP workshop

School children examining the exhibits during the open
house in connection with the Institute foundation day
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Foundation day celebrations
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research centres. At Cochin 10 progressive fish farmers were honoured
with the Best Farmer Awards.

CMFRI conducted a training programme on Self Help Group
Mabilization in Ernakulam district during 21-25 November 2002 and
on Empower ment of Women at Kannur during 27-31 March 2003.

Under the NATP, CMFRI organized the National Conference on
Aquaculture Nutrition during 12-14 March 2003 at Cochin. The
conference, which was attended by 60 national delegates, wasinaugurated
by Dr. S.D. Tripathi, Former Director, CIFE, Mumbai. Morethan 30 papers
on larval nutrition, biotechnological interventions, grow-out nutrition and
feed management were presented. A panel discussion on prospects and
constraints of aquafeed industry was held on the concluding day.

A Winter School on Recent Advancesin Diagnosisand M anagement
of Diseasesin Mariculture was conducted by CMFRI from 7" to 27t"
November 2002 at Cochin. The winter school, which was attended by
faculty and scientists of various fisheries ingtitutions, covered topicson
histo-pathology; DNA based diagnostic methods and parasitiol ogy.

A Hindi Workshop on Structural Aspects of Hindi was organized by
CMFRI at Cochin 16" September 2002.

National Science Day on 28" February 2003

National Science Day was celebrated on 28th February 2003 with
Exhibition of posters and a Quiz Programme depicting the focal theme
“50yearsof DNA —theblueprint of life” and a series of seminarsrelated
to molecular biology were organized on topics such as DNA vaccines
and gene therapy; genetically modified organisms — implications for
agricultural sustainability and biodiversity; and Fish Genomics— present
status and prospects.

I nstitute Foundation Day

The 56" Foundation day of the Institute was celebrated on 3 ™ February
2003 at Head quarters under the auspi ces of the Recreation club, CMFRI.
As a part of the celebration, the Institute was open to the public in the
forenoon. The research and development activities of the Institute were
explained to more than 800 studentswho visited the Institute. The public
meeting in the evening was presided by the Director, Prof. (Dr.)
M.J.Modayil. Thechief guest of thefunctionwasDr. S. D. Tripathi former
Director, CIFE and member of RAC. The guest-of-honour, Dr. K.
Gopakumar, former DDG (Fy), ICAR released Tharangam, CMFRI
Souvenir. Dr. D. Kapoor, Director, NBFGR and Dr. K. Devadasan,
Director, CIFT offered felicitationson theoccasion. Variety entertainment
programmes of the staff, their children and the PGPM students were
presented before the audience, which included the retired staff of the
Institute and their family members.

Conservation of lobster resources

The implementation of MPEDA funded project *Participatory
Management and Conservation of |obster resources along the southwest
coast of Indiawasinaugurated at Khadiyapatnam village, Kanyakumari
district, Tamilnadu on 26-11-2002 by Dr. K. Devadasan, Director, CIFT
inthe presence of Dr. M.J. Modayil, Director, CMFRI, Cochin. The CIFT
designed lobster traps and a lobster conservation sticker were released
inthe function. Several dignitaries and fishermen attended the meeting.
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Cochin

Shri Ajit Singh, Hon’ ble Union Minister for Agriculture and President,
ICAR Society

Shri. Hukumdeo Narayan Yadav, Hon'ble Minister of State for
Agriculture, GOI

Dr. Mangala Rai, Director General, ICAR, New Delhi

Dr. Panjab Singh, Former Director General, ICAR, New Delhi

Mr. M. Ramesh Kumar, IAS, Secretary, Agriculture, Animal Husbandry,
Dairy Development & Fisheries Department, GOI

Mr. M. Radhakrishnan, Hon’ ble Minister for Fisheries, Govt. of Tamilnadu

Smt. Binoo Sen, Secretary, Government of India, Ministry of Agriculture,
Dept. of Animal Husbandry & Dairying, GOI

Dr. K.V. Peter, Vice Chancellor, KAU, Mannuthy, Thrissur

Dr. S. Ayyappan, DDG Fisheries, ICAR, New Delhi

Shri N. Radhakrishnan, Minister of Fisheries, Govt. of Tamilnadu

Prof. K.V. Thomas, Minister of Fisheries, Govt. of Kerala

Shri Jose Cyriac, Chairman, MPEDA, Cochin

Dr. S.Z. Qasim, Former Secretary, Govt. of India

Dr. S.D. Tripathi, Former Director, CIFE, Mumbai

Dr. M. Sakthivel, Aquaculture Foundation of India, Chennai

Ms. Tinku Biswal, IAS, Managing Director, Matsyafed, Thiruvananthapuram

Veraval

Dr. (Mrs.) Suman S. Pava, Dept. of Zoology, Ingtitute of SciencesMumbai

Shri Ramesh M. Madhvi, Machhimar Boat Association, Veraval

Shri Vasharam Jva Solanki, President Kolisamaj Bhidia, Veraval

Shri Saifuddin Anis, Deputy Director & Shri K.R. Rameshbabu, Asst.
Director, MPEDA, Valsad

Shri H.B. Dave, Deputy Director of Fisheries, Veraval

Shri M.I. Patel, Dy. Director of Fisheries, Gandhinagar

Dr. Devadasan, Director, CIFT, Kochi

Calicut

Shri.Thottathil Raveendran, Mayor of Calicut Corporation

Shri. A. Sujanapal, MLA of Calicut and, Smt. Padmavathi, Former Mayor
Dr. E.J. James, Director, CWRDM.

Dr. E.J. Parthasarathy, Director 1SR, Calicut

Smit. K. Anitha, Joint Director of Fisheries, North Zone

Shri. JA. Joseph, Regiona Executive, Kerda State FisheriesWelfare Board
Shri. James Joseph, Deputy Director, MPEDA, Kochi

Shri. K. Jagadees, Joint Director, MPEDA, Kochi

Shri. Puthukudy Hameed, President, Thikkodi Grama Panchayat

Shri. JK. Nayar, Asst. Director, EIA, Calicut

Shri. Baby John, Director, MCITRA

Krishi Vigyan Kendra, Narakkal

Dr M.A. Kuttappan, Minister for Backward classes and Youth
Development, Government of Kerala

Shri T.M. Jacob, Minister for Irrigation, Government of Kerala

Shri Gyanesh Kumar, 1.A.S,, Digtrict Collector, Ernakulam

Shri Mohammed Kutty Master, District Panchayat President, Ernakulam

Shri Munambam Santhosh, Block Panchayat President, Viypeen Block
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Distinguished
Visitors

Dr. Mangala Rai, Director General, ICAR, New Delhi
inaugurating the ATIC building of CMFRI by lighting
the traditional lamp
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Vizhinjam

Shri. Vasanth V. Salian, Hon. Minister for Fisheries & Ports, Govt. of
Karnataka, Bangalore.

Shri. Hukumdeo Narayan Yadav, Hon. Minister of Agriculture, Govt. of
India, New Delhi.

Dr. M.V. Rao, Special DG, ICAR (Retd.), NATP- SAP Chairman, Hyderabad.

Dr. K.V. Peter, Vice Chancellor, Kerala Agriculture University, Trichur

Minicoy
Dr. S. Arul Raj, Head (Socia Science), CPCRI, Kasargod
Shri 1.G. Ibrahim Manikfan, Chairman, Minicoy (Dweep) 1dland Panchayat

Tuticorin

Shri Hukumdeo Narayan Yadav, Honourable Minister of State for
Agriculture, Government of India

Major R. Subramanyam & 16 Officersof the 42nd Course of the National
Defense College, New Delhi

Dr. Robert B. Grubh, Director, Institute for Restoration of Natural
Environment, Christopher Nagar, Nagercoil

Mandapam

Shri.M.PMohan, Member of Parliament, (Madurai Constituency)

Shri.N.Nanmaran, Member of Legislative Assembly (Madurai
Constituency)

Shri.Hukumdeo Narayan Yadav, Honourable Minister for State for
Agriculture, Government of India, New Delhi

Chennai

Dr. M. Sakthivel, President Aquaculture Foundation of India

Dr. S. Ayappan, DDG (Fisheries), ICAR, New Delhi

Dr. K. Kannan, Reader in Zoology, Vivekananda College, Chennai

Kakinada

Dr. ChrisMeesand Ms. Catherine O’ Neil, Marine Resources A ssessment
Group, United Kingdom

Dr.T. Rajyaakshmi, President, Society for the Promotion of Integrated
Coastal Areas Management (SPICAM), Kakinada

Shri. Ramatheerthan, Assistant Director of Fisheries, SIFT, Kakinada

Visakhapatnam

Dr. K.S. Tilak, Professor, Dept. of Zoology, Nagarjuna University

Shri V. Suresh, Joint Director of Fisheries (Inland), Hyderabad

Dr. K. Phani Prakash, State Institute of Fisheries Training (SIFT)

Dr. MostafaA.R. Hossain, Associate Professor, Bangladesh Agricultural
University, Mymensing, Bangladesh

Mangalore

Dr. V.N. Sanjeevan, Principal Scientific Officer, Department of Ocean
Development, CMLRE, Kochi.

Shri K.K. Achankunju, Assistant Director, MPEDA, Kaochi.

Shri S.H. Gaonkar, Senior Manager, Process Control Department,
Kudremukh Iron Ore and Chemicals Limited (KIOCL ), Mangalore.

Prof.R.Damodaran, Dean, Faculty of Marine Sciencies, CUSAT, Kochi.
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Personnel

(Managerial Position only)

o 00 N w

Director

Heads of Divisions

Fishery Resources Assessment Division

Pelagic Fisheries Division
Demersal Fisheries Division

Crustacean Fisheries Division
Molluscan Fisheries Division

Fishery Environment Management Division
Phisiology, Nutrition and Pathology Division

Socio-Economic Evaluation &
Technology Transfer Division

Sr. Administrative Officer
Sr. Finance & Accounts Officer

Administrative Officer

Scientists-in-Char ge of Regional/Research Centres

Mandapam Camp
Chennai

Tuticorin
Kakinada

Karwar
Mangalore
Verava
Vizhinjam
Mumbai

Minicoy
Visakhapatnam
Calicut

Krishi Vigyan Kendra

Trainers' Training Centre

Fisheries Harbour Laboratory, Cochin
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Dr. Mohan Joseph M odayil

Dr.M. Srinath
Dr.N. Gopalakrishna Pillai

Dr.V. Sriramachandra Murty —
upto 31% January 2003
Dr.(Mrs) S. Sivakami

Dr.E.V. Radhakrishnan
Dr.K.K. Appukuttan
Dr.M. Rajagopalan
Dr.R. Paul Raj

Dr.R. Sathiadhas
Shri Charles Ekka
Shri A.V. Joseph
Shri P.S. Sudersanan

Dr.N. Kaliaperumal, PS

Dr.H. Mohamed Kasim, PS
Dr.A.C.C. Victor, PS

Dr.(Mrs) S. Sivakami, PS
Dr.V.S. Kakati, PS

Dr.C. Muthiah, PS

Dr.K.V. Somasekharan Nair, PS
Dr.A.P. Lipton, PS

Dr.V.D. Deshmukh, PS
Shri.K.P Said Koya, Scientist
Dr.G. SydaRao, PS

Dr.PN. Radhakrishnan Nair, PS

Dr.PK. Martin Thompson,
Technical Officer

Dr.A. Laxminarayana,
Chief Training Officer

Mrs. Grace Mathew, PS
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Special
Infrastructure
Development

Marine aguarium facility at Calicut
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New analytical equipment, Gas Chromatograph with Mass
Spectrometer (Shimadzu GCMS- QP 5000) procured under the
NATP project on“Impact of Dams’ hasbeen installed at Mangalore
Research Centre. Above equipment will be used for analyzing oil
residues, PAHSs, pesticides, PCB etc. and for identifying and finger
printing variousorganic pollutantsin seawater and marineorganisms.

A Marine Research Aquarium was established at Calicut. The
aquarium which isopen to the publicismaintaining nearly 100 species
of marine fishes and invertebrates. Broodstock of some high value
varieties are also maintained for breeding and hatchery production.
The facilities will be utilized further for conducting research and
training on marine ornamental fish breeding and aquarium
development and management.

A state-of—the—art marine hatchery facility was established at Regional
Centre, Visakhapatnam for conducting hatchery experiments with
pearl oysters, cephalopods, shrimps and crabs.

The National Referral Laboratory for Marine Fish and Shellfish
Microbial Diseases equipped with modern instrumentation was
established at headquarters.

ATIC building with facilities for single window delivery system of
technology and technical services to fisherfolk was commissioned
during theyear. Thisfacility hasmodern video and three-dimensional
displaysfor the benefit of fishers.

A compuiter facility for the exclusive use of PGPM students hasbeen
created.

Hostel amenitieshave been created at the CMFRI residential complex
for postgraduate women students.

Green tiger shrimp hatchery facilities at Mandapam were renovated
and made state-of -the-art.

Kovalam Field Laboratory near Chennai was made functional with
the commissioning of the seawater intake facilties

A Twin-screw extruder for production of avariety of pellet feeds
including floating pelletsand aMycotoxin anayzer completesanewly
developed feed biotechnology facility.
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Programmeswereimplemented during the year with avision to use Hindi
for al official purposes and the main activities are featured bel ow.

e Achieved 100% working knowledge in Hindi typewriting and
stenography at Headquarters. During the year 2 more Centres of the
Instituteviz. Karwar and Calicut have been notified under Rule 10(4)
of Official LanguagesRul esfor acquiring 80%workingknowledgein
Hindi. Useof Leap Officesoftware, bilingual |etterheadsand standard
drafts have been ensured in 58 computers of the I nstitute.

* Awebpage(www.cmfri.comvhindi) withanoutlineabout thelnstitute
and the Hindi implementation activities in the Official Language
Hindi waslaunched on 21-9-2002 by Shri A.P. Saxena, Chief General
Manager, BSNL. A special incentive scheme with cash prizes was
planned andintroduced during theyear for thefunctional devel opment
of Hindi and it proved very effective.

e Hindi Week was observed at CMFRI Headquarters and research
centres from 16-21 September 2002 with multi dimensional
programmes. The significant contributors to Hindi were recognized
and prizes, cash awards and trophies were distributed during the
valedictory function on 21-9-2002.

« Hindi publicationsplay asignificant roleinthefunctional devel opment
of Hindi at CMFRI. The MFISquarterly aimed for the dissemination
of technical newsand the CMFRI Samachar aimed asahousejournal
wasreleasedinbilingual form. TheHindi publication Matsyagandha
for the dissemination of fisheries news in the national stream of
agricultural informationinthe Official LanguageHindi wasaturning
pointinthefunctional development of Official LanguageHindi at the
Institute.

« Hindi correspondence wasincreased from 34 to 39% and significant
improvement was madein file notingsfrom 4 to 20%. Two Sections
were specified to undertake 100% work in Hindi.

e The Kochi Town Officia Language Implementation Committee
awarded trophies to CMFRI for excellent Hindi implementation
activities and proclaimed Matsyagandha 2000 as the best Hindi
publication in the area.
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Acronyms Used
ADAK Association for Development of Aquaculturein Kerala
ATIC Agricultural Technology Information Centre
BFFDA Brackishwater Fish Farmers Development Agency
CARI Central Agricultural Research Institute
CGP Competitive Grants Programme
CIBA Central Institute of Brackishwater Aquaculture
CIFA Central Institute of Freshwater Aquaculture
CIFE Central Institute of Fisheries Education
CIFT Central Institute of Fisheries Technology
CMFRI Central Marine Fisheries Research I ngtitute
CoF College of Fisheries, Mangalore
DBT Department of Bio-Technology
DOD Department of Ocean Devel opment
DST Department of Science & Technology
E Exploitation Rate
FAO Food and Agricultural Organisation
FSl Fishery Survey of India
GAU Gujarat Agricultural University
GOPL GMR PSEG Operations Private Limited, Mangalore
IASRI Indian Agricultural Statistics Research Institute
ICAR Indian Council of Agricultural Research
IFS International Foundation of Science
IGIDR Indira Gandhi Institute of Devel opment Research
IOTC Indian Ocean Tuna Commission
ISD Information System Devel opment
IVLP Institution Village Linkage Programme
KIOCL Kudremukh Iron Ore Company Limited
KKV Konkan Krishi Vidhyapeeth
MM Mission Mode
MOE&F/ MEF Ministry of Environment & Forest
MPEDA Marine Products Export Development Authority
MRPL Mangal ore Refineries and Petrochemicals Limited
MSY Maximum Sustainable Yield
NAARM National Academy of Agricultural Research Management
NABARD National Bank for Agricultural and Rural Development
NATP National Agricultural Technology Project
NBFGR National Bureau of Fish Genetic Resources
NGOs Non-Governmental Organisations
NIO National Institute of Oceanography
PSR Production Systems Research
RC Research Centre
RGCA Rajiv Gandhi Centre for Aquaculture
SEAFDEC South East Asian Fisheries Development Centre
SFDs State Fisheries Departments
TANUVAS Tamil Nadu Veterinary and Animal Science University
WFC World Fish Centre
Z Mortality Rate
&,



