


BREAK THROUGH IN WHITE PRAWN NAUPLII
TRANSPORTATION BY CMFRI

A major problem faced by our shrimp hatcheries is lhe non-availability of spawners of the desired species
around the year. It impairs the planning of the hatchery operations en an year round basis. For instance the
spawners of the white prawn, Penaeus indicus which are not always available along the west coast are
available in pleaty off the east coast, This prompted (he CMFRI ta investigate the feasibility of transporting
Nauplii from easi coast to west coast, The team consisting of N.N. Piilai, P.E. Sampson Manickam,
K.R, Manmadhan Nair, M.R. Arpudaraj, N. Rajamani and K.N. Gopalakrishnan worked on this
project and achieved the breakthrough in nauplii transportation to help the languishing hatcheries and to
reduce the substantial cost of spawner maintenance and conseuently the cost of seeds.

Indic is one of the leading shiimp producing
counties of the world. Presently, the fishery of the
county depends almost entirely on the natural stock
which has been increasingly exploited over the past
two decades resuliing in stagnafion of the conven-
tional shrimp stocks. Thus a stage has reached that
further increase in fishing effort will not help a corre-
sponding increase in the shiimp caich in the copture
sector. Increase in shrie o production ic norsibl- anl,

through aquaculiure or extending the fishing opera-
fions to new fishing grounds in deeper waters.

The potential for increasing shrimp production
through oguaculivre in India is immense. At present,
only 65,000 of brackish water area available in the
country are brought under shrimp faming out of an
estimaled total area of 1.2 million heclares. Recently,
shricep frming has aatheied momentum in India.

Penaeus indicus nauplii packed in collapsible plastic bags with oxygen
after a journey of 24 hours
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A view of the spawning tanks at Tutlcorin Research Centra
of CMFR!

Shrimp farmers, to begin with, depended on shrimp
seeds collected from the wild for stocking their ponds.
With more areas being brought under shrimp farming
the seed from notural source have become inad-
equote lo meet the increasing demand. A number of
shiimp hatcheries have been established throughout
the coastal beltin recent years with a view to meet the
seed requirements. The operation of these haicheries,
depended entirely on spowners collected from the
sea. As the availability of spawners of the desired
species ina particular area is uncerain and seasonal
or errafic it becomes difficult to plan hatchery operar
tions on an yearround basis. For insiance, ripe
spawners of the white prown {Penaeus indicus) are
not readily available along the west coast during
monsoon and post monsoon periods in required
quantifies. But they are available in plenty, off the east
coast during this fime. This had prompted the CMFRI
to investigate the feasibility of transporting larvae from
east coast lo west coast, There were some sporadic
trials for the ransportation of P. monodon nauplii by
some private parfies also,

A series of experiments were caried out rer

cently at the Tuticorin haichery of the Institute during
the monsoon and post monsoon periods of 1992,
Mother prawns of P. indicus were collected from trawl
and trammel net caiches brought o the loboratory
and provided ideol condifions for their acclimatizar
tion and spawning and further development of eggs.

 The freshly hatched lavae fnauplius) during different

tiials were packed in different concentrations from
2000/ litre 1o more than 1,00,000/litre {1 /3 water
and 2/3 oxygen} and kept in room temperature for a
period over 24 hours. Itwas found to be safe to pack
at 1 lakh/flitre withoutany mortality. And after confirm-
ing this, ransport experiments were under taken at
different concentrations between 10,000/ litre 1o 1
lokh /litre from Tuticorin in east coast o Cannanore in
west coast, Transportation was done partty by public
buses and train. Resulls have shown, as inthe packing
trails, in fransportation also one lakh/litre concentro-
fion was safe, resulling in 100% survival. Such
transported larvae were further grown to postlarvae in
the Cannanore Matsyafed hatchery and they were
not showing any siress effects whatsoever. These
experiments yielded very useful data pertaining to the
technique of nauplii ransport fo distant places. The
technology developed is a low coast one and it can
be very eosily adopted by the fishermen. Experiments
revealed that a Polyethelene  packet of 15 lire
capacity with 5 litte water and rest with oxygen can
onsport 5 lokhs of keshly hotched lavae which is
quite sufficient to produce seed for o 2 heciare pond
for semiintensive culture. Transportation by any mode
con be done with in 30 hours at the maximum. The
lovae withstood the rigors of journey, showed hun-
dred percent survival and developed in normal way
to seed size under haichery conditions.

The cost of one lakh of white prawn nouplii
including the cost of spawner, haiching facilities,
packing moterials oxygen and labour, works out to
Rs. 250-300/- and the same could be sold ata rate
of Rs. 500600/~ Thus an enterprising fisherman

. Qct-Dec. 1992




engaged in daily fishing Irip could very easily eaman
odditional income of Rs. 250 - 300/- per spawner.

Hatcheries stand to benefit from this. In a prawn
hatchery, one third of the fixed cost goes for establish-
ing a broodstock facility. If nauplii could  be readily
made available, the expenditure to maintain @
broodstock could be avoided. Further, as the hatch-
eries ore free from its dependance on locolly avail
able breeders it could be run continuously year -round
and thus reduce the cost of production of seed and

increase the profit. Moreover, if the transport of
nauplii from the place of ovailability of spawners is
popularised this could eventually lead to the establish-
ment of satellite spawning centres for major hatcheries
in order to maintain round the year seed production.

It is foreseen that the technique can be utilized
for transporting figer prawn seed from east coast to
west coast where the availobility of mature prawns of
this species is very limited and the demand for its seed
very high for forming.

Study of the fish disease in Kerala

Dr.P.S.B.R. Jomes, Director, has been appainted
as the Chairperson of the Expert Commitiee to study
the couses and preventive measures of the fish dis-
ease, Epizootic Ulcerative Syndrome.

A meefing was held on 6 November at CMFR,
Cochin under the Chairmanship of Dr. P.S.B.R.
James, 1o discuss on "Fish disease in Kerala®. Smt. K.B.
Volsola Kumari, Director of Fishesies, Kerala, ond
other members of the Expert Committee atlended the,
meefing.

Nominated

Dr. P.S.B.R. James, Direcior, CMFRI, Cochin,
has been nominated by the Govemment of Kerala to
lead the Expet Commitiee on Assessment of Fish
wealth during Trowl Ban and Nonrban period, olong
the Kerala coast.

Seed production and ranching of clams

The brood stock of Paphia malabaricaspawned
on 15 Sept. and yielded the ‘D' shaped larvae which
were esfimated 10 be 45, 72,00,000 ond hod @
meon size of 821, At the end of September there were
10,20,000 spat of mean size 252 The mean size
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progressed 1o 774y at the end of October. It further
grew to mean size of 3.235mm in November. The
number of spat got reduced to 7,79,225 in October
and 2,29,959 in November, In the first week of
December, the larger spat numbering 60,200 of
mean size 4.7 3mm were seporoted and reared in the
Tuticorin Bay in cages. The Botch | spat advanced to
a mean size of 8mm at the end of December. The
remaining spat were separated as Baich Il numbering
37,000 of mean size 2.779 mm and Baich fil
numbering 1,071,920 of mean size 1.678mm and
transferred to the Bay. At the end of December, the
1otal number of spat was estimated to be 1,95,230.

Due to recent cyclone in November and subse-
quent flooding, the salinity of Tuficorin Bay gof
reducedto 119/ . It increased to 20°/ ,,and above
subsequently. The cumulative effect of low salinity and
resultant failure of food supply resulied in the reduction
in the number of spat from 7,79,225 10 2,29,95%in
November. The work was carried out by Shri. D.
Sivalingam, Scientist SG and associates.

Cyclone damage at Tuticorin

Due 1o the cyclone on 13 November the sea
water rose and reached upto the Karapad Campus
gote and due 1o sea water spray, the leaves of plants

- Contd. on page 7




ICAR INTER-INSTITUTIONAL SPORTS MEET

ICAR Interinstitutional sports meet for Zone IV
was hosted by CMFRI ot GCDA Stadium grounds
from 5 - 9 November,

Aound 400 participants from the 13 1CAR
Institutes from the southem part of the couniry partici
pated along with IVRI, [zatnagar from Northern port of
indio. Other participating instiutes were, CPCRI,
Kasargod, NRC-Sorghum- Hyderabad, CTCR! -
Thinvananthapusam, CIFT - Kochi, CIBA - Madras, NRC
-Cashew-Puthur, I HR - Bangalore and CMFRI-Kochi.

The sports meet was inaugurated by Dr. A.M.
Michael, Vicechancellor, Kerala Agricultural Univer-
sity, in presence of Dr. P.S.B.R. James the Director of
CMFRI and Dr. K. Gopakumas, Director, CIFT.

A colourful opening ceremony was embel-
lished by the Bond team from Kendriya Vidyalaya,
Noval Base.
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CPCRI, Kasargod emerged the overallchampi-  won by A. Thananjayan from Mandapam Research
ons and Mr. Jacob Kurion of CFCRIwas the individual — Centre of CMFRI.

chompion in Athlefic events. M. loknath Behara, 1.P.S., Commissioner of

CMFRI bagged the first place in shutlle badmin-  Police, Erakulam was the chief guest for the closing
ton, team eventand a second place in high jumpwas  ceremony.
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and tees got offected ond dried up. The oyster
shucking shed got completely damaged. The bam-
boo netling screen in the clam and sea cucumber
haichery shed got partly domaged. The section of the
tar road near the sea front got damaged parily at
Karapad.

The salinity in the beginning of Ociober was
observed tobe 37.629/ . inTuticarin Bay. Due to the
effect of monsoon there was a gradual decrease in
salinity. ltcame downto 22.3%/, on 15 November.
But due 10 the dfter effect of the cyclone there was a
heavy pouring down of fresh water inio the Bay and
the salinity continued to decrease upto @ Decembe,
when itwas observed lo be aslow as 10.6°/,,,. Alier
that there was a steady increase in salinity and by the
end of December the salinity of Tuticorin Boy reached
32.96%/ .

Demonstration programme on seaweed
recipes

A seaweed recipes demonstiation programme
was conducted during December for the benefitof the
students of the Applied nutiition programme of Indira
Gandhi National Open University and the house
wives of Kavaratti. The participonts were tought the
method of collecting the seaweed, Gracilaria edulis
from natural beds in Kavarati lagoon, cleaning and
drying of the same to make it ready as raw material
for preparation of recipes. Various itlems such as Jam,
Jelly, Pickles, Walers etc., were prepared which were
tested and apprecioted by all. The coordinater,
Indira Gandhi Open University, Kavaratt thanked the
staff of CMFRI for undertaking this programme of
popularising the seaweed as food.

Eleven training courses were organised ond
334 villagers including ural women were trained
under various disciplines like, pest control & manur
ing, mushroom production, food & nutrifion, fruit

preservation, fish in nutrition, nutrition garden, live-
stock production and profitable egg production.

Farm advisory service were rendered to prawn
farmers in Ermakulam, Trichur and Alleppey districts
covering a tolal area of 116,35 acres.

Aradiotalk on "Various fraining programmes of
KVK, Narakkal® by Dr. M.M, Thomas, Chief training
organiser was broadcast over AR, Cochin, 13
October.

A film show was amanged at Kendriya
Vidyalaya, Naval Base Nature Club members.

Under TTC, one training course in "Post Harvest
Technology in Fisheries' was conducied and seven
inservice personnel participated.

Women in Agriculturel day was celebrated at
KVK on 4 December by organising an awareness
campcummiaining programme with focus on "Educar
tion on proper feeding of the children, expecting
mothers and avoidance of discrimination between
male and female child".

Dr. P.S.B.R. James, Direcior, atiended the fol-
lowing meetings:

The selection commitiee meeting of Ministry of Envi-
ronment and Forests, New Delhi, 8 Ociober.

The High Power Commitiee meeting on Integrated
Fisheries Development in Kerala State,
Thiruvananthapuram, 19 November.

Presented a paper on Role of Marine National Parks
at the workshop for Policy Makers on the Conserver
tion and Sustainable Management of Biological
Diversity, Madras, 19 - 21 December.
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The meeting with the Secretory {Production and
Supplies) regording R.V. Skipjack, New Delhi, 30
December.

Dr. G. Sudhakara Rao, delivered a talk on 'The
problems and prospecis of the prawn fishery along
the north-east coast of India” at the meeling of Forum
of Fisheries Professionals, Visakhapatnam, 23 De
cember. Dr. G. luther, Shii. Y. Appanna Sastry and
Shii. K. Vijayakumaran also attended the above

i RS

The 49th meeting of the Staff Research Council
of CMFRI was held ai Cochin on 11 November 1o
review the progress of the scientific work caried out
during Aprit-September. A total of 80 persons includ-
ing Dr. K. Radhakrishna, A.D.G (M. Fisheries}, ICAR
participated.

Veraval

Shri. P.C. Malli, Fisheries Officer, Okha, Gujasat.,
Shri. Atulkumar Jain, Scientist, CIFE with 25
students,

Karwar

Dr. A.B. Dndekar, Deparniment of Zoology, Modem
College, Pune.

Shri. K.K. Sethumadhavan, Head of Depaitment of
Zoology, Government Victoria College,

Palakkad.

Shei. M.F. Rehman, Fishesies Development Officer,
Karnatoka Power Corporation Ltd., Ambika
nagar, Uttar Kannada.

Tuticorin

Mandapam

Prof. [Dr.) J.P. Thoplival, B.H.U, Veranasi., Prof.
Michel Fovaereau, Centre for Immunologist,
Marsellie University, France.

Dr. Thilippa Drust, Broosais, Paris.
Peof. P.A. Cazenve, University of Paris,
Dr. S. Avrameq;, Professor, Institute Pastour, France.

Dr. P.K. Hajra, Director, Biosphere Reserve, New
Delhi.

Dr. R.K. Pandey, Director, Indian Agricultural Statistics
Research Institute, {ICAR), New Delhi.

Madras

Dr. M. Mohammed Halibhakhan, Registrar, Tami
Nadu Veterinary & Animal Sciences University,
Madras.
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Dr. K.K. Tandon, Professor, Department ot Zoology,
Punjab University, Chandigarh.

Smt. S. Kalavathi as Scientist at Narakkal, 23
Noverber.

Shri. B. Suresh Kumar as Senior Technical Assistant
[T- 4) ot Narakkal, 23 November

Shii. Mathew Joseph as Technical Assisiant (T- [f-3) at
Quilon, 14 Ociober.

Smt, K. Ramani as Technical Assistant {T -1 - 3} ot
Cochin, 12 Cctober.

Shri. D. Pugazhendhi as Technical Assistant {T- 1 - 3)
ot Cochin, 2 November.

Shri. G. Sampathkumar as Field Assistant (T - ] at
Cochin, 7 October.

Shri. S. Rojon as Field Assistant (T - I} ot Madras, 19
November.

- Shri., D. Bhaskara Rao as Safaiwala (S5G.I) ot

Kakinoda, @ October.




Shri. K.B. Waghmare as Technical Assistant (T-1- 3}
at Bombay , 9 October.

Shri. K. Baburajon, Jr. Clerk, Relieved 1o join os Sr.
Clerk at CIBA, Madias, 13 November.

Shri. O. Thipposwamy Jr. Technical Assistant (T - 2)
relieved to join as Invesligoior at National Sample
Survey Organisation, Bangalore, 31 October.

Shii. C.N. Jogleker, SSG.| (Messenger} relieved on
resignation, 14 August.

Dr. A. Noble, Principal Scientist proceeded on
supesannuation on 31 August after a long service of
about 35 years. His research oclivities were centred
mainly on the Indian mackerel Rastrelliger kanagurta
{Cuvier}. He was the Officerincharge of the Mangalore
Research Centre of CMFRI during 1982-85. At
headquarters he was Secrelary to the Instilute's Scien-
tific Reserach Council, Member Secretary 1o the
Official longuoge Implementation Commitiee, Mem-
ber/Chairman of the Stores Commitiee etc. As OF
ficerinCharge of the Regional Centre of NAARM,
Hyderabad he held the responsibility of iraining new
Scientists Probationers of the Agricultural Research
Sewvice. Since 1986, he was the OfficerinCharge of

the Centre of Advance Studies in Mariculture of
UNDP/ICAR {continued further as the Post-graduate
Programme in Mariculture) at Cochin, Dr. Noble has
a number of publications and original contributions to
his credit .

Shri. S. Srinivasorangan, Scientist, S-2, on
superonnuation, 30 June.

Shri. V.M. Dhareshwar, Field Asst. (T- 1} at Karwar,
married Kum. Daya at Gokama, 6 October.

Shri. B. Raju at Calicut, married Kum. E.R. Sreelekha,
31 December.

Obituary

Shii. D. Sadananda Rao, Principal Scientist and
Head of Division, Fishery Environment & Manage-
ment Division, expired on 10 October. He joined the
Institute in 1963 as Assistant Research Officer in the
Fishery Environmental Division. He served in various
copacities in the Division and was the Head of
Division since 11 April. As a chemical oceanograr
pher, he has made significant contribution on the
understanding of various aspecis of hydrology such
as nutrient diskibution in the coastal waters of India.
He has also contributed on various aspects of "Bic
activity of marine organisms. He has 43 scientific
papers lo his credit. Heort - felt condolences.
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PRICE LIST FOR

SPECIAL PUBLICATIONS AND BULLETINS PUBLISHED BY CMFRI

1. SPECIAL PUBLICATIONS

Spl. Pub. Title Year Price
No. Indian Us
Rs. $
1 2 3 4 5
Ne. 1 Pear! culture training: Long-term and short-term course 1977 5.00 2,00
No. 2* Mariculture research and developmental activities 1978
No. 3 Summber Institute in breeding and rearing of marine prawns 1978 20.00 5.00
No. 4 Economics of the indigenous fishing units at Cochin: A case study 1978 5.00 2.00
Ne. 5 Seminar on the role of small-scale fisheries and coastal aquaculture 1973 10.00 5.00
in Integrated rural development, Madras, 6-9 December 1978. Abstracts
No. 6 Proceedings of the first workshop on technology transter in coastal 1979 15.00 5.00
aquaculture held at Cochin, 23-24 July, and Mandapam, 27-28 July 1979
No. 7* Manual of research methods for crustacean biochemistry and physiology 1931
No. 8* Manual of research methods for fish and shelfish nutrition 1982
No.9 Manuat of research methods for marine invertebrate reproduction 1982 44,00 15.00
No. 10. Analysis of marine fish landings In india: A new approach 1932 10.00 5.00
No. 11* Approaches to finfish and shellfish pathology investigations 1983
No. 12* A code list of common marine living resources of the Indian seas 1983
No. 13* Application of genetics in aquaculiure 1983
No. 14* Manua! of research methods for invertebrate endocrinology 1953
No. 15* Production and use of Arternic in aquaculture 1984
No. 16* Manual on marine toxins in bivalve molluscs and general consideration of shelifish sanlation 1984
Neo. 17* Handbock of diagnosis and control of bacterial diseases in finfish and shellfish culture 1934
No. 18* Proceedings of the workshop on sea turtle conservation 1934 25.00 10.00
No. 19* Mariculture research under the Centre of Advanced Studies in Mariculture 1984
No. 20° Manual on pearl culture techniques 1984
No. 21* A guide to prawn farming in Kerala 1985
No, 22* Water quality management in aquaculture 1985
No. 23 Hatchery production of penaeid prawn seed: Penacus indicus 1985 10.00 5.00
No. 24 The present status of ribbon- fish fishery in India 1986 15.00 500
No. 25 A practical manual for studies of environmental physiclogy and biochemistry of culturable 1986 10.00 5.00
marine grganlsms
No. 26 Theorems In environmental adaptation 1986 15.00 5.00
No, 27 Bibliography of the publications by the staff of CMFRI 1984-85 1986 40.04) 15.00
No. 28 The present status of our knowledge on the lesser sardines of Indian waters 1986 10.0d 5.00
Na, 29 Exploitation of marine fishery resources and its contribution to Indian economy 1986 10.00 5.00
No. 30 Seminar on potential marine lishery resources, Aprll 23, 1986 1987 30.00 10.00
No. 31 An appraisal of the marine fisherles of West Bengal 1957 10.00 5.00
No. 32 An appralsal of the marine fisheries of Orissa 1987 10.G0 5.00
No, 33 An appraisal of the marine fisheries of Andhra Pradesh 1987 15.00 5.00
No, 34 An appraisal of the marine {isheries of Tamit Nadu and Pandichery 1987 15.00 5.00
Mo, 35 An appraisal of the marine fisheries of Kerala 19387 10.00 5.00
No. 36 An appraisal of the marine fisheries of Karnataka & Goa 1987 25,00 10.00
No. 37 An appraisal of the marine fisheries of Maharashtra 1987 15,00 5.00
No. 38 An appraisal of the marine fisheries of Maharashtra 1987 15,00 5.00
No. 39 An appraisal of the marine fisherles of Lakshadweep and Andaman & Nicobar [slands 1987 5.00 2.00
No. 40" National symposium on research and development in marine fisheries, Mandapam Camp, 1987
16-18 Septernber 1987, {Abstracts)
No, 41 A manual for hormone isolation and assay 1987 10.00 5.00
No. 42 Manual of techniques for ¢stimating bacterial growth rates, productivity and numbers in 1987 5.00 2.00
aquaculture ponds
No. 43 Nutritional quality of live food organisms and their enrichment 1987 5.00 2.00
No. 44 An evaluation of fishermen economy in Maharashtra and Gujarat - A case study 1588 20,00 5.00
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MNo. 45 Motorlzation of country crafts In Kerala - An impact study 1989 20.00 5.00

No. 46 Atlas of calrn resources of Karnataka 1939 15.00 5.00
No. 47 Anrotated bibliography of commercially important prawrs and prawn fisheries of India 1989 90.00 30.00
No. 48 The Indian oil sardine - Sardinetla longiceps - Valenciennes - An annotated biblicgraphy 1950 25.00 10.00
No. 49 Hatchery production of pearl oyster spat: Pinctada fucata 1991 10.00 5.00
No. 50 Annotated bibliography of the silverbellies {Pisces ; Family Lelognathidae) 1992 70.00 25.00
No. 51 Bibliography (Part - 2). The publications by the staff of CMFRI 1986 - 1994 1992 40.00 15.00
No. 52 The indian Mackerel Rastrellidger kansgurta (Cuvier) An Annotated Bibliography 1992 45.00 15.00

1. CMFRI BULLETIN

Bull, Titke Year Price
No. Indlan s
Bs. $
1 2 3 4 5
No. 1" Bibliography of marine fisheries and oceanography of the Indian Ocean, 1962 - 1967 1968
Ne. 2* Catalogue of serials and expedition reports In the Library of the CMFRI 1968
No. 3* An annotated bibliography on the breeding habits and development of 1968
fishes of the Indian region
No. 4* Bibliography of the Indian Ocean 1900-1930 - A supplement to the 'Partlal Bibliography' 1968
No. 5* Bibliography of the Indian Ocean, 1968 {with a supplement lor 1962-1967) 1968
No, 6° Distribution pattern of the major exploited marine fishery resources of India 1969
No. 7* Catalogue of sponges, corals, polychaetes, crabs and echingderms in the reference 1969
collection of the CMFRI
No. 8* Catalogue of fishes irom the Laccadive Archipelago in the reference collection of the CMFR] 1969
Na. 9* Catalogue of molluscs, prawns, stomatopods and marlne algae in the reference 1969
collection of the CMFRI
No. 10* Catalogue of fishes (excluding from the Laccadives) in the reference collection of the CMFRI 1969
Ne. 11* Bibliography of the Indian Ocean 1931-1961 - A supplement to the 'Partial Bibliography' 1969
No, 12* Explroatory fishing by RV, Veruna 1969
No. 13* Marine fish production In India, 1950-1968 1969
No. 14° Prawn fishertes of India 19569
No. 15* Bitliography of the echinoderms of the Indian Ocean 1969
No. 16° The Indian olf sardine 1969
No. 17* Mackerel and oll sardine tagging programme { 196667 to 1968'65) 1970
Ne. 18" The polynemid fishes of India : 1970
No. 19* Bibliography of contributions from CMFR] 1970
No. 20* The economic seaweeds of India 1970
No. 21° The Bombay duck, Harpodon nehereus {Hamj) 1970
No. 22° Primary productivity in the Indian seas 1970
Ne. 23° The tunas and tuna-like fishes of India 1570
No. 24° The Indian mackerel 1970
No. 257 The commercial molluses of India 1974
No. 26* The dugong, Dugong dugon 1975
No. 27* Exploited marine fishery resources of Indla: A synoptic survey, with comments 1976
on potential resources
No. 28* Coastal aquaculture: Marine prawn culture; Part |: Lanal dewelopment of 1979 15.00 5.00
Indian penacid prawns
No. 29* Coastal aquaculiure: Mussel farming- progress and prospects 1980 10.00 5.00
No. 304 Proceedings of the seminar on the role of small-scale fisherles and 1981 35.00 10.00
coastal aquaculture in integrated nural development, 6-7 December 1978, Madras
No. 308 Present status of small-scale fisheries in Indla and a few neighouring countries 1981 15.00 5.00
No. 31 Coastal zone management; Mudbanks of Kerala coast 1984 15.00 5.00
Na. 32 Resources of unas and refated specles and their fisheries in the Indian Ocean 1982 35.00 10.00
MNo. 33 Fishery resources of the Exclusive Economic Zone of the northwest coast of India 1982 15.00 5.00
No. 34 Mariculture potential of Andaman and Nicobar idands: An Indicative survey 1983 25.00 10.00
No, 36 Sea turtile research and conservation 1934 20.00 5.00
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No. 36 Tuna fishery of the Exclusive Economic Zone of India 1985 50.00 15.00

No. 37 Cephalopod bionomics, fisherles and resources of the Excdusive Economlc Zone ofof India 1986 50.00 15.00
No. 38 Oyster culore, status and prospects 1987 20.00 5.00
No. 3% Peanl culture 1987 35.00 10.00
No. 40 Marine catfish resources of India: Exploitation and prospects 1987 25.00 10.00
No, 41 Seaweed research and utdization In India 1987 30.00 10.00
No. 42 National seminar on shellfish resources and farming, Tuticorin, 19838 60.00 20.00
Part 1 19-21 January, 1987, Session - |
No. 42 National seminar on shellfish resources and farming, Tuticorin, 1988 55.00 20.00
Part il 19-21 January, 1987. Session-I-Vi
No. 43 Marine living resources of the Union Territory of Lakshadweep - An indlcative survey with 1989 70.00 25.00
suggestions for development
No. 44 Proceadings Natlonal symposium on research and development in marine fisheries, 1989 80.00 25.00
Part1 Mandapam Camp, 16-18 Septerber, 1987: Papers presented, Sessions | & Il
No. 44 Proceedings National sympaosium on research and dewelopment in marine lisheries, 1990 50,00 15.00
Part il Mandapam Camp, 16-18 September, 1987: Papers presented, Sessions Il & IV
No. 44 Proceedings National symposium on research and development in 19 60.00 20.00
Part marine fisherles, Mandapam Camp, 16-18 September, 1987: Papers presented,
Sessions V., VI & VI
No. 45 Monsoon Fisheries of the West coast of Indla: Prospects, problems and management 1992 95.00 30.00

Please make your orders to:-

The Director,
Central Marine Fisheries Research Institute,
P.B. No. No, 1603, Cochin - 682 014, (India)

Payment may be made in advance by Demand Draft in favour of "ICAR UMIT - CMFRI™ payable at State Bank of India, Ernakulam.
Bank Commission and Posiage Wil be charged exira

* Oul of stock. However, Xerox copies can be made avallable at actual cost plus postage.

CMFRI -NEWSLETTER VS




W W U 3 AR T ¥&W ow Aot
% uftagd # weaqel wwe

. foga @ af & got fbrr wEEwenst 9t yam wRen difed Al 6 SeAe
W wguAHm 6 ) 9y TRATENEl @ uitaen g af § @ ax w0 via
#m AR ¥ewn F sizas wiem a2 § FAm Iuded 7@ 2 e uf @2
s AN F U R 1 @ AWM W W T TE oW 9 @A A @ gl
w R afn W aF iRt A Yuega o agEed e @ won foedt
. @, e, ®. @ e mftaes, ¥ @ SdA WA, U, SR, Sdd 0,
. a0 FO. MeerpeE 3 v ofdsE § @ e oh Aifed) | ae

ufaga fFan

NG WER W {92 &1 ST 1 Al

ygE 3 Y & 2 ) 2w A adum fow
mﬁmaﬂmwtg’famiﬁaﬁmmanfm
| T T8 Ui wfF R A ud
T AT Afaoiger F =reor fen @ ™ v
A ¥ WA 9O q fane H
e ° wfa TEF @it 1 el wee @
e I 9% Weedd g 1 & fane IR
4 wgdl o W owEd 2 )

R ¥ wergfs g foe sard w9
1 cAfaE wsgan § | 31 3| F I
1.2 fufea 392 9z= 9@ o a9 65000
T3t 9 e 3 Ffoag sigdsa 2@ ™
21 9T § o fae af & nfa 4 98 @
2 | fTe 9% uget Al S g e A
anfed a9 | W g &F F faEr 8
W Sl F1 qEaal q2gE g3 @i | I
% 39 a4l ¥ S unicd W § R
mﬁ%aﬁnﬁaﬁ?mwﬁaaﬂ
T F )W g wEAnenel @ afiEem
e ¥ Yufsd FBAU SR 9@ s W eRia
2 ) qifzd sifa ¥ Wi Tiafaes @ i o=
FI00 Q AETEE UNE § IS T8 B
W TRANRN F1 uftare o sifafi| @
ST | SR & 70 AAGA 3 AEGART
yafa § ofygm @@ # va@d #@m (white
prawn) (3fera ) & it wafea wEn
% Sueey T A A s am gl Az A

T wifd & gim +ie g@e fiell | 38 g2
3 W uw Im e W g we @ ufray
T qF fE9F (larvae) F) ufi@@T A @
Tkl g F Ofa fem 1 3@ froh it
Ematﬁ. MR F gfilagd & e waw
Y|

af 1992 T WA 3N AAGARR A
% A GRIA 1 Fehia § fed wgeae
% gu fauy w w2 glem frg 7o g A
A W g wnfEd @, gieww 8l
i R wEEn ¥ ame 3 waEe
(acclimatization), 3254 3T 2=} ¥ frwrd
& forg sfam ofifeafa e = ng ) fafsa
ufleml g T Gy wu N W 2000/
fer=t A 1,00,000 / feret wigd § 24 w2
¥ WHrH A (room temperature) ¥ 3%
FTh @l wmﬁr%mqﬁtﬁ@m
fEws Sida 29 e 1 g7 gifrea A
% T aﬁﬁﬁﬂhmmotfaaﬁ@:m/
feret wizal § qFf 72 ¥ FeRA @ ufrew
T & FOP aF uiERd F F IR

! 7€ | U8 uftagd Wi 4§ a9 3R

‘!am?‘lszmmmlmwrzqﬁ?ﬁm

¢ {89 TN MORE AN § Ov
s (Post-larvae)'“l'-l"mx‘iﬁ'(i»'ﬁmﬁ
IZdl 0 T qHRAT T8 <El T8 1 A wlaw
Afterdl 71 Abm WA o6 gl g 8
uftaed S0 & aFAF F gurRomTEas ¢ |

TR

fasRe
%

]
G




SCRAECIBS

ug aFAenl w2 et W & @
JTEA W AT THA 7 1 15 A ma gl
yiferelid dfedt § 5 ffet 9= ot Ar
SFEe % %9 § 5 o fewsl = oftaga
PFm o @war 2 | A fEww o ¥ am
¥ Serfy Hfen yata 2 fed o g @
afrrad 30 92 9F T oftaed fEar
TFq 2 |
il AtFaFa 3 witrs =g 71 fasrs
Th @ 7ad A T qed 250-800 § 2
3 T 500-600 F N 49 TFA 2 | T
THR 3fFF meer w1 § @M g uen T
¥ ® 250-300 T & ACGIE W@ T
T T

0 F14 § TeAnrenay F1 4 e S
® | UF T R & 1 @rE &1
faer v ¥z Wi %) W % fau suge
Py o B ) SR fterdi A fae T
A ¥z =@ AT FF 2
F AT e frdt w1 onsrm TEE w2
wafee Q¢ ad ¥ suw oftemed @) s R
aifs o ol Sern W wEHA @ 1 Afterar
1 9ft=Te grH S T fim 90 A ugg
TEANTARN F QU ad | Al ard @
e SuiE fEerd ¥ F wwr )
A R

TR IFAE ZEW A F A g e @
ufym w2, @@l Wie @ W frad & o
arstt F) | oty R}, 9% ufta=a e i
FTOE PR S WHAL @ )

I F woe U1 | vgA

I q.um R am S, R, @ wus
AT 3 F HE T wiefes semika
fa-2m % FR0 3 franm 3w o1 seuTs
4 W ey afify & s % w9 N
frae farat

@ ™ TF AR A, T FAE 6
T ) 2 WUy AR, o, GRwE @)
STl 3 “Fee ® "o A fawg ur =

| TS -

T o A AT T L TEATE A
il &, &Y, aened, mifdr R,
IE A FTA F ASE U W AeqIT F
faroms ufafa % o= geei 3 ot Wi fean

CICIEEC

A ww . am 9w, fRuw
T F@ 72 W giem W TF e SN T8
T 2 A o geel gufa % (e
froras wfufa =1 Ige3 o7 Ffe0 F1e1 GTFR
g1 Amfaeem e

A ST 1 sy it §ng Y

ftp.n et 3 15 fudat 7 sizerm
frn sl D STER @@ 45,72,00,000
fearl ) s 2 | e T o7 o T 9
10,20,000 2 (252 7¥R) fawiga g
T | g ST 3,235 i | B T i
Rl F g R ' A N | fEa wEl
% Tg" T W 60,200 A2 W F FeANE
STAMR | i ool W are £ T o
frdmt % st o wnel w1 ggen 49 s fiy |
TF =S T4 AR W A g el A §
A2 T S fEET F S § wrd # o3
WEA 1,95, 230 T UL |

W AER W W IFAW N Ag &
FR feAIfE IUArH | T 1% TF
T2 E | A ¥ 98 20% o ARE 2 T |
T UHT SaTdl N @ F FH F w
AT E W WEE F we o o 39 A
g 9 7 & 9 RafEm afe
(w =) 3l weafdal gr wuA BB |

Femifa o =sFama

T WA W B0 SFAR F 0 [
¥ FROE F9 w6 o0 @ s e %

Yz 3R 37% T Yhad 2 @ i ufwa

¥ fger®t A Faw &) Uz A o qof

U W GO 8 T YR RS meet
T T AW F G AT 9EE §1 3R SM
are 2 AT ot Wity wu 9 @ua | o




ST TN ¥ o ¥ FeRif sqmmm
T TAUM 37.62 % @ | ARG & &M
TR HiE B REE 0@ | TR 15 F 97

22.3% 8 ME ) AMER THAW F FEEEY
Ovd T F A & FOT G F Iy
® SO 10 .6% TF FH & T | IT
feday 3ia 9% W 4 7B R W i
e E

R daw A = @ Tt =
¥

et 02 % S AT F Fw i
%% ervafeer 3 STERE SERA FTHA
¥ oA 3R T N uirensl e wudd
Nara B aad wroEgs F ens FHE
srafsm fFm T | afTeRl ) Fatd S

FRHAARWA

g i FREEN A e g
3 gafaal ) ot et 334 aelor Ay
F F2 fdawr i 3d T wam, S
FEA, G TF 990, B A, 78t
st Gy, gy IEA o AMEE oiw
IA_A 9 wftnegor i@ wan |

wAEEm, free S anrered forensit
#m Frwl AT 116.35 T & § qdl
FA F 9RIE QA 9T R} TR

fEqiF 13 o H & A &, IR
¥ g uiyem ae €f WAy 3

“F &t ¥, TEEA * fafi g wrdEg”
fya R YR sTuT e |

¥ e Ay % fe Fa e,
Yo AW & fren vavid oaa ®

& A ot F i “wifeE) F Hugonat
aFArere” w ufneror FrdFEy rEita &t
7$ fras 7 wdaEt v e

¥t frrm ke ¥ feal # wnwe
T FET

A 4 frEa S & A F F Tt @
@mﬁhq}:wﬁaﬁmﬁﬁmﬁﬁﬂwm
AT AT W W@ I At 7
FTaHS A W T o

et wriEn

T F srgafvEt st & o 7
ferwiat § o g 92 7% T e wrwTn
a@ﬁﬂﬁﬂilm%aﬁmﬂm
Hifq, oo, &= wemﬁmwmm
T | §W R ¥ 7 Sgatada st
A9 feman

qN F AF T AW TATE AR
W F AT TF A (iv) F A Ty

G W T UF AW % T e F S
gﬁlf{ﬁﬁﬁﬁms-smaﬁm

|

I ME ¥ AR A AR AME, TAAR
v afor v W fud o F 9 T F 13
HEAHE 3 T 400 WITRRT 3 36 Teigg §
uT foran ) o9 sTieR gy | 9 |t o
R, FATIE, W 3 @-grig-3gme, @
M o uArg, A AW AR-FAWE,

¥ goufa of © w. dfFe 3 fewn g @
4. T @, o O, @ O IR AR
A o ¥, HivgEm, FRwE, W T W A
Fufierd & |

SN
L 3




W ufedifiar § @ T UE A0 AR W
vfest arfiied ¥ mum wm o 2@ S §
WM U AW AT F AT 4N I F
sl W, q9ee = fgdm @ W g

AT ARG & 967 il Wonge™

1 QR S o A A7, o W v
|

IR ot AW 9=, FeTw X
frtefaa deaf ¥ s foran

fAi® 8 SR ® TR o aw
ey, T8 feweht § 997 wfefa 9%

feai 19 TR i faeaagm o w
W F @igd Miws] s 3R g
FHA A5F |

feiw 19-91 frdat N wgrw o Srdfsa
Fidoren o U AfE wET v 99 W
FMIA H1 AEFAFIT |

feim 30 B N 7F fooh ¥ am,
#, s ¥ o A sfem & @y ==

T S, gur 1w A e 23 REw
F1 faar@agom § “9RE & IR-gd a2
T w9 Oy R |

3o FEEN § ¥ SR o, o an.
arquer wrE 3t st %, faeragEE 3 am

EA

st &t &, woeh, wfeeaa sfurrdl, airT,
RENG]

st oTgel FAW A, ATEE, W@ A @
? 25 BET F WY

EALE L
Sif ;{.ﬁaﬁ.%m. wiifor ferrt fesamn, st
!

st % F . dgwes, witn e fawm
A, THAA [ Fiad, EHe |

. HUE®HEAA, WAlEal  fGEm
AfrFdl, FAeE g FROEH fafies,
AEH TR, IW FAE |

' .
g A AEwe TfewmEnr, W,
mﬁg@mﬂ @ ugiEe e,

et (=) 4, afterans, s feg
favafame™, anom 1

Witk Afipct Ry, §evwh Tmgiosh,
TRied ghRfdd, W= |

¥ fafered gue, oy, oritw

A 9.0 FE_, giw fyafaaen

o . aEH, S, 3 uney,
pocs)

o qE T, fys soradr frad,
feeett

¥ amF 9, frRyw, unda 3f
Wil AFHER GwE, (1 F I3 4),
% foosh
LR

T &5, 223, MET, onfn g fasm,




il T Fwenad) A F U W R
23 TAAT H 2 9 |, TEFA

ol &R, grN AR AR qFAF WETIE
(&- 4) F v W fEAF 23 T H AEFA
st Weg ST aFdE HREw
(A-11-3) F ug W AT 14 STEW )

FizA
(F-11-3) F w® T AT 12 TR A
E2ier

o} &, Qe A g (F-11-8)
F Ug W ol 2 A9 # FifA

t St WU AR 99 e (A1) F
g @ fAF 7 ot W FifA

o T, T 9 WeEE (1) F U
W fEAF 19 FT9R F T

Sl E1. WITET T [EEETEn (9 % a-1)
¥ UT W (7% o It F FHAE

st %, amm,mﬁ%%ﬁ%?ﬁﬁtm;
T, gerd ° aftee fafs & w90 wriugo
T FAU A 13 F91 F FEGE fFm
|

1 3 favgaEl, e aw = gREs
(#-2) B TS wifer v sbiEdws,

STeR ¥ ST % Y H AR H e
fer® 31 omp W Frfyw fEmn o
o W LS, W F 4 -1 (WEERE)

¥ e ¥ AN FEAIF 14 STIE
Frdaw fF T |

ot wa, sifEm o[, JafE @-2
sl m feeiw 30 S F |arfge @

& A (A1) | KA 6 st
) T o A g F Wy g8

Fforwe ogaum F= F off At T,
(9. ) = W & 31 femmr =@ §.emm
sffein % T 2

i A, |IHR 1A, q@w AR @
wifveral galawr ud uEa g & Siee
w1 fwm oA 10 S|ER F g 1 S=il
a0 1063 § HRAT SEHuUA fFEd &
wq ¥ Frdmee fEm ¢ foars 11 am 1902
W AT AT ¥ WY HOHERE 9 )
REF GgTATE % 9 F wEEee &
fafira Tegal S 97 & 93w |z H QUw
faeo ¥ ST AeE Wl 2 ) TEH
aAfafrer “wgdl Siat ) o ufefad” &
fafira gegell W ot 371 ARA SgEE
21 32 43 A orgTam e e ¥

Edited and published by Jancy Gupta, Scientist for the Director, Central Marine Fisheries
Research Institute (Indian Council of Agricuttural Research), Cochin - 682 014. Technical

Assistance: K. Balachandran

B g vhen @ 3. wwEe FRYEE (U0 W), € % 9w afie ) e, $ wiimwan,

HYAEE, 5, Mamn, (7= T,

Printed at: Amarakerala Industries, Kochi - 18.









