








































































































































k. Stylocheiron longicome: Not vel)' abundant, patchy and less dense in 

occurrence. 

I. Thysanopoda astylata: Deep water species, never found beyond \3"N 

latitude. 

Minor species: Slylocheiron suhmii 

S. microphthalma 

S. abbreviatum 

S. maximum 

5. Distribution in time: 

E. sibogae and E. diomedeae constituted more than 60% in abundance. E. 

sihogae and P. latifrons showed preponderance during the monsoon and 

postmonsoon seasons, while S. armatum and S. affine during the premonsoon 

months. 

6. Depth-wise variations: Highlighted the distribution of the component species in 

the depth zones of 0-5Om, 51-100m, 101-200m, 200-1000 m and >IOOOm. 

7. Shelf and oceanic variations: Almost equally distributed in the two environments. 

8. Latitudinal variations: 0-5°N, 5°N-IooN, lOoN-15°N, 15°N-200N and >200N: All 

species showed abundance in the southern latitudes. 

9. Day-Night variations: The adults undertake long migrations while the juveniles 

less and the larvae almost nil. Species of long migrations and short migrations 
. . 

were gIven prommence. 

10. Seasonal variations in latitudinal sectors 

II. Monthly variations in latitudinaI sectors 

12. Seasonal variations in the shelf and oceanic regions 

13. Monthly variations in the shelf and oceanic regions 

14. Breeding periodicity: Six species were selected for this study giving emphasis to 

egg bearing females, spermatophore bearing males, sphermatophore bearing 

females, larvae and juveniles. Peak periods are shown as high, moderate, least 

and none. 



15. BIODIVERSITY OF THE EUPHAUSDDS: This study was conducted using 

the software PRIMER. Dr. PK Krisbnalrumar, one of the co-authors of the 

book presented the findings. Statistical analyses were done making use of the 

methods Univariate, Multivariate and Clusterity. Margaleff's Diversity Index, 

Pielou's Evenness and Shannon's Evenness were calculated. Values of Similarity 

Indexes were worked out - clustering in season similarity, latitude similarity and 

depth similarity, variations with latitudes and monsoon. It was found that there 

was a premonsoon high and monsoon low for the biomass of euphausiids. A new 

method, Taxonomic Distinctness (TD) by Clarke and Warwick 200 I was applied 

to study the species-wise variations in the shelf, oceanic and latitudinal sectors 

and for comparisons. The species components showed a propensity to be more 

denser towards deeper areas and lesser in number as we proceed from south to 

northern latitudes. 

INTERAcnON WITH PARTICIPANTS: 

1. Dr. N.G.K. PiUai, Director-in-Charge: 

Just now we heard a very informative talk on the euphausiids of the west 

coast of India. Detailed analyses of the data were carried out on euphausiids as a whole 

and the constituent species collected during the cruises of FORV Sagar Sampada from 

different depth zones, latitudina1 sectors and in monsoon seasons. I just wonder whether 

any year to year variations of euphausiids or the component species were studied in 

relation to fish production so that we could work out indices of fish production. 

Dr. K.J. Mathew: I could not find time to attend to those aspects and to work 

out fish production indices in relation to yearly variations of euphausiids. No such study 

was undertaken during the tenure of the Project. 

2. Dr. M. RajagopaIan, Head, FEMD 

Dr. Mathew had done really a wonderful job. Even ilfter his retirement he could 

pursue his interest on the study of euphausiids and bring out a book on it within a short 

span of time of just 2 years. It is something which most people do not attempt after 

retirement and he deserves all our appreciation. 

You were sticking on to eupbausiids for a period of nearly 40 years. Starting 

from R. V. Varona collections up to now have you noticed any change with regard to the 



• 

species composition, taxonomy and its abundance in relation to distribution between 

areas? Further, have you any suggestion as to what is going to happen to euphausiids in 

terms of biomass or species? We are going to have a very useful multidisciplinary 

project on Global Warming. If you have any suggestion please give. 

Dr. Matbew: There is no comparison as such to give on euphausiids. I have 

worked on certain geographical areas within the shelf and a little beyond the shelf areas. 

The collection depth was from surface to 150 m depth. There is no comparison with my 

earlier work carried out between Karwar and Cape Comorin on the west coast in the case 

of euphausiids as a whole. There was not much of a change with regard to the total 

euphausijd biomass or species. It is a healthy environment with self-sustaining good 

biota so beautiful when viewed from different angles. There may be some minor changes 

here and there. Moreover, the data on abundance, distribution and variations of species 

of 1960s are comparable to those of the 1980s. 

3. Dr. M. Rajagopalan, Head, FEMD 

Are there any clues as to why these minor changes do occur? 

Dr. Matbew: The whole environment as an entity did not show any change with 

regard to total euphausiid biomass but there might have been some minor changes in 

species abundance in some areas. 

4. Dr. Jayaunkar: Whether the fish show any liking towards euphausijds as food? 

Dr. Matbew: Yes, fishes do prefer euphausiids. 

5. Dr. G.s. Daniel Selvaraj : There is change of water mass between northern 

latitude and southern latitude and the current is also changing. How can there be 

latitudinal difference showing two clusters of euphausiid population in this environment 

with reference to SW and NE monsoons along t~e west coast of India? 

Dr. M. Srinatb: There are 2 species which constitute more than 60%. Hence 

there are 2 distinct clusters. 

Dr. P.K. Krisbnakumar: First we calculate Biodiversity index. Based on thaf 

clustering is done later. 

Dr. M. Srinatb: Clustering is directly and indirectly related to biomass. So 

clustering towards south is biased. Remove the 2 dominant species and ·check with other 

species and see how this clustering takes place in the south. 



Dr. P.K. KrishDakumar: We have to remember that first we calculate 

Biodiversity index. Clustering is worked out subsequently. 

Dr. M. SriDath: Anyway the clustering in euphausiids in the southern areas is 

biased. Remove the 2 species as 2 distinct populations first aDd see what happens. There 

is a new approach now. It is a 2-way iDdicator aDalysis with regard to stations, latitudes 

etc. It has not been developed in Windows. This 2-way indicator analysis is very helpful 

in statistical analyses. 

Towards the concluding part of the Seminar Dr. Mathew thanked warmly 

the Heads of Division, Dr. M. Rajagopa\an, FEMD and Dr. M. srinath, FRAD for helping 

him to carry out the work successfully. He was immenseJy grateful to Dr. N.GK PjJJai, 

Director-in-Charge, Dr. Somy Kuriakose, Dr. PK Krishnakumar, Dr. Balan, Dr. T.v. 
SatyanaDdan, Dr. G.S. Daniel Selvaraj, Research Scholars Ms. Gisha aDd Ms. Fabeena. 

Ms Gisha analysed, identified and enumerated the species and also did the Herculean task 

of computer analysis and presentation. He was also thankful to Dr. V. Chandrika for 

giving moral strength. 

Then Dr. N.GK Pillai, Director-in-Charge stated that for the first time in CMFRI 

an Emeritus Scientist gave a seminar on the successful completion of the project within 

the stipulated period of 2 years. Dr. Mathew had even submitted the results of the Project 

in a book form to the Director 2 weeks ahead of the seminar. CMFRI is grateful to him 

today for the detailed and informative presentation on the euphausiids of the west coast of 

India Dr. Mathew deserves all our appreciation aDd congratulations for the work he had 

compJeted. Director-in-Charge expressed the hope that Dr. Mathew would come back 

and finish the work pending on the Bay of Bengal. 

Sri. G.S. DanieL SeLvaraj, Scientist-in-Charge of Seminar thanked aLL those who 

were present for the seminar. He too expressed the wish that Dr. Mathew would come 

back to finish the work on the east coast. He was extremely grateful to Dr. N.G.K. Pillai, 

Director-in-Charge. Dr. M. Rajagopalan, Head, FEMD, Dr. PK Krishnakumar. the 

rapporteur Mrs T.S. Naomi, Ms Gisha one of the best scholars for putting in hard work 

and Ms. Fabeena, the newly appointed scholar to work on euphauiids. He thanked Dr. 

Mathew for presenting the work and for offering the high tea for everyone. The seminar 

came to a close at 1700 hrs. ~ 
rCTgNo\'f!)~.J 
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SEMINAR BY Dr. Josileen Jose ; CFD CMFRI, COCHIN 

TOPlc:Seed production of the Blue Swimmer Crab 
Portunus Pe/agicus 

27 -2-2003, 1515-1630,ROOM NO.301 

Topic was introduced by Dr. D. Noble 

PRESENTATION 
The seminar gave a complete picture of the fishery, biology, culture prospects and export 

demands of the marine crab Portunus pelagicus. In the introductory part its geographical 

distribution, status of fishery in India, its culture potential with respect to the declining fishery and 

the disease out breaks in shrimp farms were discussed. 

Biology of flower crabl sand crab (P.pelagicus) was explained in detail showing 

pictures of male and female crabs and each stages in larval development. It is a continuous 

breeder and spawning occurs during night times. Fecundity of the wild spawner range from 

60,000 to 19 lakhs while in captive maturation it is noticed to range from 60,000 to 13.5 lakhs. 

Egg incubation is 9 - 10 days and the colour changes from yellow to dark grey and was 

substantiated with photographs. A simple design for the crab hatchery was explained with 

details of the seawater holding and storage tanks, brood stock holding tank, hatching tank, larval 

rearing tank, live feed culture tanks, nursery tanks etc. Different aspects of hatchery operations 

were detailed stepwise ie, collection and transportation of berried crabs, hatching, larval rearing , 

nursery rearing etc. Results of the experiments conducted on feeding and settling materials were 

briefed. The problems related to crab seed production were discussed in detail. Mortalities 

during different larval stages, the differential growth rate and cannibalism were pointed out as the 

major constraints. 

Discussion 

Dr P Jayasankar: whether the differential growth observed in baby crabs is sex 
related? 

Dr Josileen Jose: No, both sexes exhibit differential growth. Until they attain 35 
mm carapace width we cannot distinguish the sex, without sacrificing the 
animal. 

Dr P Jayasankar: After a certain period of growth whether growth will be 
uniform? 

Dr Josileen Jose: No, shows differential growth continues. 

Dr E V Radhakrishnan: Have you noticed if the small crabs are females and big 
ones are males? 

Dr Josileen Jose: Upto maturity both the sexes have almost similar growth rate, 
afterwards females show prolonged intermoult periods. 

Dr P Jayasankar: So is their any chance for monosex culture? 
Dr Josileen Jose: upto a size of 35mm carapace width it is difficult to determine 

the sexes externally, hence monosex culture is difficult at that stage. And 
about using hormones or other genetic engineering methods further research 



is required. 

Dr Imelda Joseph: At what size pond stocking is being done? 
Dr Josileen Jose: usually it is 10mm carapace width size. 

Dr Imelda Joseph: How long it takes to reach that size? 
Dr Josileen Jose: Approximately 2 weeks. 

Anand,PhD: How the live berried crabs are being transported? 
Dr Josileen Jose: they are transported in good quality sea water with out air 

exposure. Incase of long distance transpcrtation additional aeration is given. 

Mohammad koya, MFSc: how long it takes to extrude out the eggs? 
Dr Josileen Jose: it takes Y. hr-1 hr depending on the size of the mother crab. 

Dr A A Jayaprakash: How can we prevent cannibalism? 
Dr Josileen Jose: The cann ibalism starts with the last larval stage megalopa, 

with proper feeding and providing a suitable substratum we can limit the 
cannibalism. Since they have a clinging habit experiments were conducted 
with different settling materials like seaweeds, sea grass, net materials, pieces 
of corrugated asbestos sheets, edible oyster shells, coral stones, old tyres etc 
of these sea grass Cymodocea is found to be the best. 

Dr A A Jayaprakash: what about the use of some intoxicants/tranquilizers like 
tobacco leaves? 

Dr Josileen Jose: water quality is given prime importance, hence not suitable. 

Dr Reeta Jayasankar: In how many days marketable size is reached? 
Dr Josileen Jose: In grow out ponds it takes 4 months to reach the marketable 

size. 

Dr Imelda Joseph: Details of feeding in farms? 
Dr Josileen Jose: in the nursery phase crabs are fed with egg custard for the first 

week, second week clam/shrimp meal and afterwards with clam meat/ shrimp 
head waste/prawn meat/trash fish/or the other cheaply available fish/ shell 
fishes depending on the availability. 

Dr Imelda Joseph: what is the stocking rate? 
Dr Josileen Jose: 100nos/m2 

Dr Imelda Joseph: whether we need to cull out as the culture proceeds 
Dr Josileen Jose: Need not, they will cull themselves out as they have the 

cannibalistic behaviour. 

Dr Imelda Joseph: what is the survival rate? 
Dr Josileen Jose: 50-70% 

Dr Reeta Jayasankar: Have you got the complete life cycle? 
Dr Josileen Jose: Yes, up to F. generation we have produced in the hatchery. 

Dr Reeta Jayasankar: Have you succeeded in captive maturation? 
Dr Josileen Jose: Yes, but it is always better to have wild berried ones in the 

case of P.pe/agicus. 

Dr Reeta Jayasankar: But in the hatchery operations isn't it better to have the 
captive broodstock? 

Dr Josileen Jose: Since it is a continuous breeder mother crabs are available 
throughout the year. So it's better to avoid the broodstock management to 
minimise the cost and labour. It is found that fecundity is less compared to 
same sized wild ones. 



Dr Imelda Joseph: Is it a purely marine species? 
Dr Josileen Jose: yes 

Dr Imelda Joseph: what salinity it is obtained from? 
Dr Josileen Jose: Main fishery is from seas (30-35%°) but seasonal fishery exists 

in the brackish waters also (15-25%°). Hence it can survive wide range of 
salinities 

Dr Imelda Joseph: noticed below that? 
Dr Josileen Jose: In Chilka lake it is reported even at 0%° 

Dr D Noble: Any diseases encountered in larval rearing? 
Dr Josileen Jose: Once lagenidium infection was observed at zoea II stage in 

one of the rearing tanks and sacculina infection is found in the wild ones. 

Dr Ashalatha: what is the larval survival rate? 
Dr Josileen Jose: maximum survival rate observed is 20%. Assured survival is 

10%, even 0% survival was observed at times. Maximum mortality is zoeal­
zoeall followed by zoealV-megalopa and megalopa to crab. 

The seminar was summarized by Dr E V Radhakrishnan, head CFD by pointing out the 
impcrtance of crab in the foreign trade and the need for research to focus further on an 
economically viable hatchery technology as the hatchery operation has been standardized the 
need to evolve it into an economically viable enterprise. 

Kochi 
27-2-03 

-~ 
(Liya Ambipillai) 
SRF,CFD 

Rapproteur 



SEMINAR BY SMT.SHEELA IMMANUEL, SEETID, CMFRI, KOCill-14 

PRESENTATION 

TOPIC; ATIC- AN OVERVIEW 
28.03.03, 1515-1630 HRS, ROOM NO.301 

ATICil2s sanctioned to C.M.F.R.I during the year 1999, with the following objectives 

i) to provide· a single window delivery system for the products ' and services 

available from the institution to the farmers and other interested groups as a 

process of innovativeness in Technology Dissemination at the institute level. 

ii) to facilitate direct access to the farmers to the institutional resources available in 

terms of technological advice and products for reducing technology 

dissemination losses; and 

iii) to provide a mechanism for feedback from the users to the institute 

The organisational structure and functional components of A TIC were also explained. A 

brief report of the A TIC including sales of products and services was presented. The 

report was based on the activities done during the past two years. Suggestions were 

invited from the participants for further improvement of the activities of ATIC. 

DISCUSSION 

Dr. P.C. Thomas: Whether the income generated from ATIC will go to NATP or it could 

be recirculated within the institute? 

Smt. Sheela Immanuel: The procedure has to be streamlined. There is an allocation of Rs . 

5 lakhs as operational expenditure for A TIC which will be utilised for publication of 

leaflets and pamphlets. 10 percent margin will come to A TIC as revolving fund. 

Dr. Reeta Jayasankar: Whether the 10 percent margin will go to other divisions for 

technology generation? 



Smt. Sheela Immanuel: No. At present there is no provision for payment for the services 

rendered by other divisions. 

Mr. Mohammed Koya: Whether ATle will be started in substations of the institute 

considering the need for Technology Dissemination in other regions especially in 

Lakshadeep? 

Smt. Sheela Immanuel: As per the guidelines ofNATP, ATlC is supposed to function 

only in the Head Quarters . 

Shri .G.S. Daniel Selvaraj : Whether the name of Agricultural Technology Information 

Centre will be changed to Fisheries Technology Information Centre? 

Smt. Sheela Immanuel: The question has already been raised in the annual meeting, but 

not yet approved. 

Dr. R Sathiadhas, Head, SEETID concluded the session with further clarification 

of the queries raised in the session and future perspectives of A TIC. He also appreciated 

Sml. Sheela Immanuel for the nice presentation. 

The Session was closed by 16.15 hrs with the vote of thanks by Dr.G.S. Daniel 

Selvaraj. He ... congnitu1ated Sml. Sheela Immanuel for her nice presentation and 

thanked all the participants of the seminar. 

Kochi 

2.04.03 



SEMINAR BY SHRI T. S. VELA YUDHAN, 

Principal Scientist, MFD, CMFRI, Kochi -14 on 11-04-2003 

TOPIC - Marine Bio-fouling and Control Measures 

Date: 11-04-2003 Time: 15.15 - 16.30 Venue: Room No. 201 

PRESENTATION 

Bio-fouling is defined as the settlement and growth of certain plants and animals on man-made 

substrata in the sea Major problems encountered due fouling are: 

• Propulsion of boats and ships - frictional resistance, speed loss, increased fuel consumption 

• USS 500 million expended for maintenance in US 

• India Rs. 300 million for small boats 

• In India oyster wooden farm structure 50%/y 

• Metal Iron floats and cages replacement 100"10 Iy 

• Generation of debris 8-9 kg.m-2.y-1 

• A 3,25,000 tanker has 25,000 m2 area 

• Sonic devices of ships and coastal defense - transmitted energy found several times reduced 

when reflected 

• Sound beam pattern of projector beam considerably distorted 

There is more than 4000 species of microscopic and macroscopic animals and plants in 

the fouling community. Microscopic forms include bacteria, diatoms, protozoa, rotifers and 

macroscopic forms include weeds, sponges, coelenterates, bryozoans, flat worms, annelids, 

crustaceans, arthropods, molluscs, echinoderms, pro-chordates. 

During bio-fouling certain animals and plants are essential for subsequent attachment of 

later forms (inter-relationship) is called biotic succession Usually the ecological succession is 

influenced by temperature, salinity, pollution waves, tides, currents, light, cooler, texture, oxygen 

and hydrogen sulphide. A primary film containing bacteria, diatoms, algal spores, and organic 

detritus - formed within hours is essential for the biotic succession which is essential for initial 

conditioning by polymeric material (light molecular weight glycoprotein), chemical attraction of 

motile bacteria and secondary microbial population. 



The factors affecting fouling are temperature, salinity, pollution, turbidity, waves, tides 

and currents and other physical factors include light; most of the larvae of the fouling animals are 

negatively or positively phototropic at settlement, colour; red black and white attract large 

numbers, blue green and grey attract fewer larvae, texture; rock, concrete, asbestos, earthen tiles 

etc. attracts the larvae. Chemical factors include oxygen and carbon dioxide; act as critical factors, 

sewage entry and decay of organic matter will cause depletion of oxygen and the shells remain 

closed and cease feeding leading to poor growth and ultimate death, phosphate and nitrates helps 

phytoplankton production and availability of plenty of food. 

Control measures in the bivalve farm include; periodic cleaning and scraping, judicious 

choice of depths for growing, suitable meshes for cages, avoiding spawning seasons or timely 

treatment against the larvae, avoid colours that attract the larvae, use of shades, weekly beaching, 

jetting of water, and vertical suspension of frame nets, introducing pieces of old fish net in cages. 

Biological control ( Tetrodon sp ) for barnacles, include fresh water treatment, Brine solution, 

Chlorination of treatment water, changing of farm sites, formaldehyde treatment ( 1% ), treatment 

of farm structures with anti fouling paints containing Tributyl Tin Oxide, Copper Arsenochrome. 

RELATIONSHIP BETWEEN BORING & FOULING 

If there is heavy fouling it is observed less boring and Vice versa. If sponge fouling is 

more less fouling of barnacles was observed. Likely if ascidians are more, barnacles fouling will 

be less. When there is more hydrozoan's fouling there is high silting in them due to the hairy 

structures of the body. 

DISCUSSION 

Shri. G. S. Danieal Selvaraj: 

Shri. T. S. Velayudhan: 

Director: 

Shri. T. S. Velayudhan: 

Director: 

Shri. T. S. Velayudhan: 

Is there any problem in the settlement of spats when antifouling 

paints are used in the farm structures for preventing of settlement 

offoulers? 

Yes, the spat settlement will be affected adversely. 

Crabs are not foulers or borers only associates 

Crabs are not borers or foulers and are predators. 

What is the success of communities as short term and long term 

basis? 

If more ascidians, sponge there will be less barnacle settlement. 



Director: 

Shri. T. S. Velayudhan: 

Director: 

Shri. T. S. Velayudhan: 

Director: 

Shri. T. S. Velayudhan: 

Director: 

Shri. T. S. Velayudhan: 

Director: 

Shri. T. S. Velayudhan: 

Dr. Emelda Joseph: 

Shri. T. S. Velayudhan: 

Any studies made on the quantitative measurements in 

relation to attractants? 

Yes, Dr. Daniel and others at Madras harbour. 

Any research work has done on the settlement and growth has 

been affected in the culturing animals? 

Yes, Tubicular polychaets barnacle, sponge, avicula, etc. affected 

the growth of spat and adult oysters 

Which substrate is ideal for the settlement of pearl oyster spat in 

the wild? 

Nylon rope and happa with vel one screen are good materials for 

the settlement of pearl oysters in the West coast. Quantified the 

fouling on the cages and growth studies are made. 

How you are following the cleaning of farm animals? 

We are cleaning the cages fortnightly. Japan, Australia and 

Indonasia are following forceful jetting of water to structures by 

giving 6 hr. exposure. 

What is the result in using egg white dipping on spat collectors? 

First egg-albumin was blended and the spat collectors were 

dipped and sun dried and used for spat settlement. This attracted 

more numbers of bacteria and increased the settlement. 

What is the role of algae and positive chemotaxis on the 

settlement of barnacle on algae. 

The primary film like substances that attracts the barnacle larvae 

to settle in. 

The seminar came to a close by 16.30 hrs and Shri. G. S. Daniel Selvaraj thanked Shri T. 

S. Velayudhan for the nice presentation of the topic. He also thanked the Director and others for 

attending the seminar and for their interactions. 

Koehi 

23-04-03 

(Shoji Joseph) 

Scientist (Sr. Scale) 

Rapporteur 



SEMINAR BY DR. IMELDA JOSEPH, SCIENTIST, PNPD, CMFRl, COCHIN 

Topic: Fermentation Technology for Production of Bio-molecules 
9-5-2003; 1515 hrs, Room NoJOl. 

PRESENTATION 

Biomolecules are primary or secondary metabolites produced by live organisms. 
These are produced by bioprocesses, which have two phases viz, fermentation and down 
stream processing (product recovery). Fermentation is the multiplication of microbes 
under optimal conditions and production of desired metabolites whereas down stream 
processing involves expansion and purification of biomolecules thus produced. 
Fermentation is a multi phase system consisting of a solid phase, which is the biocatalyst 
i.e., individual microbial cellslimmobilized enzymes and a liquid phase which is the 
nutrient medium. 

The seminar dealt in detail various aspects of fermentation process such as 
important steps involved, kinetics of biological reactions like microbial growth, product 
formation, microbial and enzyme balance etc. Different types of fermentation processes 
and different types of biomolecules produced were also dealt in detail. There was also 
discussions on immobilization of enzymes and its application. Aspects like the potential, 
factors affecting enzyme production and advantages of sol id state fermentation (SSF) 
were also covered in the seminar. 

Discussion 

I. Dr. D. Noble: Why there was no mention of anaerobic fermentation in the 
seminar? Most of the classic fermentations such as rumen fermentation in cattle, 
wine and cheese production etc. are all examples of anaerobic fermentation. 

Dr. Imelda: Yes, it could have been included. 

2. Mr. S.K. Patra : In solid state fermentation 80% moisture is maintained, how 
this can be used as feed. 

Dr. Imelda: Can not be used directly as feed. Can be used as ingredient only. 

3. Mr. Anand: How to regulate the 80% moisture level in SSF? 

Dr. Imelda: By controlling moisture level in the ingredients this can be 
maintained. 
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4. Dr. G.S.Daniel Selvaraj: Explain primary and secondary metabolites. 

Dr. Imelda: Primary metabolites are formed during exponential phase. 
Secondary metabolites are formed during stationary phase before death phase. 
Secondary metabolites are more important for biotechnological applications. 

5. Dr. P.c. Thomas: Can you suggest some references on fusion genes about which 
you have mentioned in down steam processing? 

Dr.Imelda: Yes, there are several references available. 

6. Dr. G.S.Daniel Selvaraj: Explain about the temperature mcrease due to 
metabolism. 

Dr. Imelda: Temperature will be generated during exothermic metabolic 
processes. 

7. Mr. S.K. Patra: Any work in India in this direction? 

Dr. Imelda: In the National Biotechnology Centre at IVRI, lzatnagar, lot of 
work is going on. 

8. Dr. G.S.Daniel Selvaraj: What way this is useful to CMFRI? 

Dr.Imelda: Useful for production of antibiotics, enzymes, feed development etc. 

Towards the end of the seminar, Dr. R. Paul Raj, Head, PNP Division gave 
concluding remarks . He mentioned the importance of fermentation in large scale 
production of novel biomolecules such as antibiotics, amino acids, essential fatty acids 
and enzymes. Fermentation process is also used in improving the nutritional quality of 
large variety of substrates, which are not efficiently utilized by man and animalllllfleakena (1 
them more digestible and also helps in removal of aninutritional factors. 

Kochi 
22-5-2003 . 

~ 
Dr. K.S. Sobhana 
Scientist (SS) 
Rapporteur of the seminar 



Sediment and water quality management in mariculture 

Seminar by Dr. D.Prema, Scientist Sr.Scale, FEMD., CMFRI., Kochi 
Date: %3-5-2003; 15.15 -16.30 hn; Room No. 301 

Presentation: Sediment quality, factors affecting sediment quality, tbeir effects on 
cultured animals, water quality, their deciding factors and management practices to 
improve water and sediment quality were presented in tbe seminar. 

1. Sediment Quality 

Sediment quality is one of tbe key factors for the success of aquaculture. The 
physico-<:hemical characteristics of pond water are very much influenced by the 
properties of bottom sediments. The sediment functions as a buffer and governs the 
storage and release of nutrients into the water. It serves as a biological filter through the 
adsorption of organic residues of food, excretory products and algal metabolites. The 
sediment holds high bacterial load which helps in decomposition and mineralization of 
organic deposits at the bottom. The nature and decomposition of pond sediment have 
important role on tbe balance of coastal aquaculture systems and in determining the 
fertility of culture ponds and consequently on the growth and survival of fishes and otber 
aquatic organisms. The sediment quality of brackish water ponds is periodically likely to 
be altered by tidal influence and consequent churning processes. 

Factors affecting sediment quality and their favorable ranges were presented as 
follows 

Soil texture Sandy clay loam 
Soil color Blackish brown 
PH 6.5-7.5 
Water retention capacity of soil 40% and above 
Sand 40"10 
Silt 40% 
Clay 30% 
Available N 250 to 750 ppm 
Available P 60 ppm and above 
AvailableK 250 ppm and above 
Orl1.aDic carbon 1.5 - 2.5% 
Electrical conductivity <16 mmhosIcm 

2. Water QuaHty 
Water Quality in aquaculture encompasses all physical, chemical and biological 

variables that affect aquaculture production: The aquatic environment is a complex 



, 

dynamic system. It is subject to constant physicochemical changes due to natural causes 
and man's activities. The slightest deviation from the optimal level may result in stress to 
the cultw"ed organisms. Stress elicits a series of physiological and behavioral responses in 
the organisms. If prolonged, the stress may lead to poor growth, reproductive failures 
besides rendering them susceptible to diseases. Most pond management procedures are 
aimed at improving the water quality. 

Factors affecting the water quality were listed and explained as turbidity, 
temperature, salinity, water pH, dissolved oxygen, total alkalinity and hardness, BOD and 
COD, oxidation -reduction potential, ammonia, chlorine, methane, ms, heavy metals 
and pesticides. 

Certain metals in pond water, their safe levels and sub lethal concentrations were 
presented as follows 

Metal 96 hr LC SO (pg/I) Safe level (pg/I) 
Cadmium 80 - 420 10 
Chromium 2000 - 20000 100 
Copper 300-1000 25 
Lead 1000 -40000 100 
Mercury 10-40 0.10 
Zinc 1000 - 10000 100 

Similarly toxicity of selected chlorinated hydrocarbon insecticides to aquatic life 
was also presented 

Pesticide 96 hr LC SO (NIl) Safe level (J&2Il) 
AIdrinlDieldrin 0.2 to 16 0.003 
BHC 0.17 to 240 4.000 
Chlordane 5 to 3000 0.010 
DDT 0.24 to2 0.001 
Endrin 0.13 to 12 0.004 
Heptachlor 0.10 to 230 0.001 
Toxaphene lto6 0.005 

Water quality parameters, their problem and corrective measures were presented 
in the course of her seminar presentation. 

Management practices such as filtration, coagulation, chlorination, ozonization, 
oxidation, aeration, lime application, sediment removal or sludge removal and water 
exchange were also touched upon with examples. 

Significance of lime application was explained as 
1. Lime creates a buffer system to prevent marked diurnal changes of the 

water from acidic to alkaline conditions. 
2. It neutralizes the soil acidity. 
3. It precipitates colloidal matters such as clay suspended in water. 



4. It kills pathogens and promotes bacterial breakdown of organic matter. 
5. It helps phosphorus fixation in the pond soil. 
6. It supplies calcium needed for bone formation in fish and for plankton 

growth. 

Based on the pH of soil and type of lime, the quantity of lime to be applied varies. 
To raise the pH of soil to 7 and the time of pond preparation, the quantity of lime 
(tonneslha) to be applied are as follows. 

Soil pH CaCOJ Ca(OH)z CaO 
(Limestone) (Slaked lime) (Quick Lime) 

6.1 to 6.5 2.5 1.9 1.4 
5.6 to 6.0 5.0 3.7 2.9 
5.1 to 55 10.0 7.4 5.8 
4.6 to 5.0 12.5 9.3 7.2 
4.0 to 4.5 15.0 11.1 8.7 

For application within the culture period, a rate of 2000 Kg Limestone per hectare 
was recommended as the general dose. 

DISCUSSION 
Dr. Sivakamy : Whether the sudden outbreak of diseases in fish and prawn ponds 

is due to the deterioration in water quality? 
Dr.Prema : Yes. Deterioration of sediment and water quality of ponds can 

cause diseases to the organisms cultured. 
Dr. K.C.George : Any extent of deterioration of water quality can cause stress to 

the animal and can lead to diseases later. 
Dr.MRajgopalan : Is it possible and successful to culture P. monodon in 

ground water drawn from Arid zones? 
Dr.Prema : It is successful to culture P monodon in arid zone if certain 

management practices are adopted to improve the water quality 
Dr. Sivakami : Is chlorination toxic to aquariua? 
Dr. Prema : Yes, slightest levels of chlorine is toxic, which can be cleared by 

aeration 
Sri.K.Jayasurya : Is there any relation between the nitrogenous compounds and 

heavy metals in sediment ? 
Dr. Prema : During the decomposition of organic matter, nitreogenous 

compounds are released to the system, during which heavy metals 
will be added to the sediment. 

SriKJayasurya : In one of the presentations at National seminar on Algae held at 
Trivandrurn, I heard an attempt of prawns and algae cultured 

together-is it possible? 
Dr.Prema : It is possible and tried in CMFRI to culture seaweeds in prawn 

Farming effluents. 
Dr.Kripa : MPEDA with financial support from NACA is adopting prawn 



farming in water pumped from bio-ponds groWIng 
seaweeds/algae. 

Sri. Daniel Selvaraj : For deciding soil fertility, whether organic carbon alone is 
considered or other parameters also? 

Dr.prema : Not only organic carbon content but the levels of available N, P 
and K also are considered as soil fertility factor. 

Dr. Ramachandran : In crop science, quantity offertilizers are recommended based on 
a long term basis. However, in aquaculture in general and 
mariculture in particular no such packages of practices are 
available. WhY .is it so? 

Dr. Prema : Yes, Banerjea compared 400 freshwater fish farms from West 
Bengal and suggested std water quality parameters for optimum 

yield. 
Dr.P.KaIadharan : Unlike aquaculture (fresh water) adequate number of case studies 

on mariculture or saline aquaculture have not been taken up to 
recommend standard levels of water and sediment quality 
parameters. 

The Division Head, Dr.MRajagopalan, Principal Scientist appreciated Dr.D. 
Prema for the efforts made to gather more valuable details and to make an excellent 
presentation. Jr~ 

(D/.J.~ 
Senior Scientist 



SEMINAR BY Mrs. MINI, K.G., FRAD, CMFRI, COCHIN 

TOPIC: ARTIFICIAL NEURAL NETWORK AND ITS 

APPLICATIONS IN FISHERIES 

04-07-2003,15.15-16.15 HRS. 

ROOM NO. 303 

PRESENTATION 

An Artificial Neural Network (ANN) is an information processing paradigm that 

is inspired by the way biological nervous systems, such as the brain, process 

information. The key element of this paradigm is the novel structure of the 

information processing system. It is composed of a large number of highly 

interconnected processing elements (neurones) working in unison to solve specific 

problems. ANNs, like people, learn by example. Learning in biological systems 

involves adjustments to the synaptic connections that exist between the neurones. 

This is true of ANNs as well. 

The commonest type of ANN consists of three groups, or layers, of units: a 

layer of input units is connected to a layer of hidden units, which is connected to a 

layer of output units. 

The behaviour of an ANN depends on both the weights and the input-output 

function (transfer function) that is specified for the units. This function determines 

the relationship between inputs and outputs of a node and a network and introduces 

a degree of non-linearity that is valuable for most of the ANN applications. In 

practice, a small number of bounded, monotically increasing and differentiable 

activation functions are used. 

Every neural network possesses knowledge, which is, contained in the values 

of the connections weights. Modifying the knowledge stored in the network as a 

function of experience implies a learning rule for changing the values of the weights. 



The process of adjusting the weights and threshold values in a neural net is 

called training and the most popularly used training method is the back propagation 

algorithm Weights of a network are iteratively modified to minimize the overall 

mean or total squared error between the desired and actual output values for all 

output nodes over all input patterns. 

Depending on how the data is processed ANNs are classified as feed forward 

and feedback networks. Neural networks are very good tools for Prediction, 

Classification, Data association, Data conceptualization and Data filtering and can 

be used to solve a variety of real world problems. 

A detailed description of a neural network model for forecasting fish stock 

recruitment was presented. ANNs can be used to improve the accuracy of fishery 

stock forecasts and hence management of the fishery resources. Detailed 

description was given on applications of NNs for species identification, prediction of 

fish community composition, phytoplankton production modeling etc. 

ANNs are data driven self adaptive methods and they require a few 

assumptions about the models. They can be treated as multivariate non-linear non­

parametric statistical methods. These properties make them superior to traditional 

models. But for static, linear processes with little disturbance, they may not be 

better than linear statistical methods. ANNs are black-box methods and there is no 

explicit form to explain and analyze the relationship between input and output. This 

causes difficulty in interpreting results from the networks. Again, ANNs usually 

require more data and computer time for training. . 

The computing world has a lot to gain from neural networks. Their ability to 

learn by example makes them very flexible and powerful. 

DISCUSSION 

Dr. Sunil Kumar Mohammed: In the example presented on forecasting fish stock 

recruitment using Neural network you said that the model performed 

reasonably well , what you mean by "reasonably well"? 

Mini, K.G.: This is in comparison with the other models. 

Dr. Srinath: Comparisons were made with multiple regression model and Rickers 

Model. The R2 between fitted and observed recruitment were 0.29 and 0.42 



respectively. The neural network model explained about 60% of the variation 

in the data. 

Dr. Sunil Kumar Mohammed: Will it be possible to make some forecasts with the 

available data on marine fish landings? 

Mini, K.G. With the incorporation of some environmental parameters we can 

develop forecasting models. 

Dr.Srinath: In the DOD funded project on Predictive modeling in Marine Fisheries, 

we are planning to attempt this. For some pelagic species, we can use sea 

surface temperature and other environmental variables as inputs. Neural 

Networks can also be useful in classification using genetic studies and for 

species identification. 

Shri. G.S.Daniel Selvaraj: You have given an application of ANN for phytoplankton 

production modeling, what are the variables which can be incorporated in the 

model. 

Mrs. Mini, K.G. We can develop a model with sea surface temperature, salinity, pH 

etc as the input variables. 

Dr. Noble: In your opinion , which is better, human brain or ANN? 

Mrs. Mini, K.G. Of course the human Brain. Although Man has done a pretty good 

job in creating his own complexities here on Earth, they're still nowhere near 

what Nature has done on her own. 

The seminar ended by 16.15hrs and Dr. Srinath made the concluding 

remarks and Shri. G.S.D. Selvaraj thanked Mrs. Mini, K.G. for the nice 

presentation. He also thanked everybody for actively participating in the discussion. 

Kochi 

07-07-03 



SEMINAR BY Dr. SHOJI JOSEPH, 

Scientist (Sr. Scale), MFD, CMFRI, Kocbi -14 on 11-07-2003 

TOPIC - Clam culture techniques 

Date: 11-07-2003 Time: 15.00 - 16.30 Venue: Room 0. 301 

PRESENTATION 

Total Bivalve and Gastropod production in India was 56008 t. in which bivalves 
fonned the major contribution (55343 t) and among bivalves clams contributed the large 
share (39513 t). There are about 70 species in regional fisheries. Major culturing species 
in the world include: The hard clam, Mercenaria mercenaria •. The soft shell clam Mya 
arenaria; The Atlantic surf clam Spisula solidissima; The manila clam Venerupis 
japonica; the ocean quahog, Arlica islandica. 

METHODS OF CLAM CULTURE 
Clam cultures include seed Collection and grow out cultures. Seed collection is mainly 
by two ways; from the nature by sieving the substrates one month after spawning and 
from the hatchery production of spat. Air lifts down-welling recirculation systems are 
using ~ the hatcheries. 

NURSERY REARING 
Large quantities of spats of (7 - 10 mm) are required for culture so nurseries are pivotal 
for clam culture. Post-set cultures with small steady flow of pre-filtered seawater & 
enough food for short period are used for the set larvae followed by post-set rearing 
systems (static! raceways). Raceways with slow flow of coarsely filtered seawater with 
food promote excellent growth & high survival of the seeds. Up-flow and Down-flow 
culture units; is also used in bigger hatcheries 

FIELD NURSERY SYSTEMS 
Bottom nurseries used aggregate cover and plastic mesh that provide protection from 
predators. Tray and rack nursery culture in the shallow sub-tidal areas in single or 
stacked in tiers, two to several trays high; Suspended nursery culture Iike- rafts, 
suspended trays, lantern nets etc. 

ONSHORE NURSERY SYSTEMS 
The traditional onshore nurseries are raceways or shallow-tiered trays, with continuous 
supply of seawater. Commercial nurseries use tiers of shallow rectangular trays suppl ied 
with substratum (sand /plastic mesh) to hold the clam seed and water overflows through a 
standpipe or side-drain to common tier drain. 

GROW OUT CULTURE 
Includes cleaning and leveling of the ground; Preparation of boundary us ing bamboo 
poles or Fencing in areas of strong currents and seeding at high tide, synthetic mesh 
netting for protection. In Land-based pumped raceway system clams are reared in tanks. 



Fatton affecting survival, growtb, productivity and marketability are: 
Physical environments: Major culture activities are concentrated in the Inter-tidal zone. 
Low waves & currents are preferred; Inter tidal exposure will be around 1-2 hr at low tide 
is ideal as it is easy to remove predators. A shallow bay with finn mud substmtes is ideal 
for clam culture. 

Water quality parameten include: Temperature & Salinity; suspende sediments; 
dissolved oxygen and H2S; nutrients and red tide. 

Biological environment: Competition for food and space. Disease prevalence, predation, 
and primary production affect the clam culture. 

CLAM CULTURE WORKS IN INDIA 

Cultivable clam species 
Arcid clams, Anadara granosa; Venerid clams; Mere/rix merelrix, Merelrix cas/a, 
Paphia malabarica and Marcia opima; Corbiculids clams; Villorita cyprinoids and 
Tridacnids; 4 speceis T. maxima, T. crocea, T. squamosa & HippoPlIs hippopus are the 
major cultivable clam species of India 

Hatchery techniques were developed for A. granosa, P. malabarica, M meretrix, M 
caSla and M opima. Clam culture works in India includes culture of blood clams (A. 
granosa) at Kakinada; culture of M meretrix in Mulki estuary; culture of M casta in 
Vellar estuary MPEDA financed cIani relaying of Paphia malabarica in the Ashtamudi 
lake; transplantation of clams to effluent ponds for biofiltration; culture or relaying /semi­
culture demonstrations at Ashtamudi lake and Munambam area (P. malabarica; M 
opima; M meretrix) and culture of black clam Villorita cyprinoides in Vembanadll lake 
and culture of Gelonia at Karwar margrooves. 

DISCUSSION 
Dr. Kaladharan-: 
Dr. Shoji Joseph-: 

How safe clam meat for consumption? 
Clam meat is safe for consumption if il is nOI collected from 
polluted areas. 

Mr. Daniel Selvaraj-: Is it possible to identify the species of cianI seeds while collecting 

Dr. Shoji Joseph-: 

Dr. Rajagopal-: 
Dr. Shoji Joseph-: 

Mr. Velayudhan-: 
Dr. Shoji Joseph-: 

from the wild? 
The salinity tolerance levels of the clam seeds vary between the 
species and nonnally the seeds of the same species are seen in a 
particular bed. Otherwise it is difficult to identify the seeds. 
Why in India Clam culture not taken up? 
Market is the main problem. Available fishery is there according 
to the present market demand. 
Is there any ban for clam fishery 
A self imposed ban is practicing at Kollam in AshtamiJdi lake for 
Paphia malabarica both for size and season. 

Mr. Daniel Selvaraj-: What are the predators of clams? 



Dr. Shoji Joseph-: 
Dr. Rajagopal-: 

Dr. Shoji Joseph-: 

Dr. Rajagopal-: 

Dr. Shoji Joseph-: 

Gastropods, Fishes and Crabs. They crush the live clams and ea\. 
Fresh water clams are bigger than marine clam Is it true in India? 
And so why it is not commercially used? 
Fresh water clams are bigger but its avai labil it} is limi ted and 
where ever it is available it is also eaten by people. 
The clam meats were earlier used as shrimp feeds whether it is 
used presently and the clam fishery was for shells not for mea\. 
What is the case now? 
Now also clam meats are given as feeds for shrimp in the culture 
ponds as it gives more weight for the culturing shrimps. The 
demands for clam shells are more than the mea\. But recently the 
demand for meat increased for edible purposes and al so as feed 
ingredient for shrimp feeds. The shells of small clams are also 
used in the shrimp feed :n:!lIstry. Exporl of clam meat is also 
started recently and therefore the demand is increasing. 

Mr. Daniel Selvaraj-: Whether the clam culture is advisable as it accumu late · heavy 

Dr. Shoji Joseph-: 

metals and hydrocarbons many times that present in the 
surrounding water and sediments? 
We are selecting sites before going for culture; so defin itely lhe 
area should be free from pollution of all kinds. 

CONCLUSION by Dr. K. K. APPUKUTIAN 

Exact estimation of exploited clam stock is difficult due to certain factors like its 
fishery is mainly from the estuaries and interior areas; beds are distributed widely in 
different localities etc. The present estimation is only 30% of the actual exploitation. 
Present estimation is around 50, 000 (t) and it will be more if we do the .estimat ion 
correctly. If demand for clam meat increases the exploitation level also increase. At 
Neendakara below the bridge there is only Paphia seeds during the spawning season and 
from that only 10010 is surviving contributing to the fishery and rest From Ashtamudi 
Lake from 60 ha area.IO,OOO to 15,000 tones of clams can be produced if we do the 
culture scientifically using the natural seeds set at these area. 

The seminar came to a close by 16.30 hrs and Shri. G. S. Dan iel Selvaraj 
thanked Dr. Shoji Joseph for the nice presentation of the topic. He also thanked the Dr. 
K. K. Appukuttan for the concluding remarks and Shri. Mathew Joseph, reporter for 
noting down the points and others for attending ~he seminar a~d for t . . eractions. 

. .,.::::i'{11>.lS---
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Kochi 
16-07·03 
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