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Foreward


Marine ecosystems cover approximately 71% of earth’s surface, hold 97% of the 
 planet’s water and account for 32% of worlds primary production.  Coastal and 
 marine ecosystems provide services, such as food, fuel, timber, mineral resources, 
 and pharmaceuticals, and play key regulating and supporting roles (eg, climate 
 regulation, nutrient cycling, and storm protection).  Marine ecosystems play host 
 to a variety of species ranging from plankton which form the foundation of the 
 marine food web to the large predators which form the apex of the food web. 


Hence, they have an important role to play in the overall health of both marine and 
 terrestrial environments. These ecosystems which are essential for maintaining life 
 on our planet therefore provide key services both globally and locally. Nevertheless, 
 in spite of their widely recognised value, marine ecosystems of the world face 
 multiple challenges, some natural, but many resulting from human  interventions. 


Many ecosystem services provided by coastal and marine ecosystems are on the 
 decline (Millennium Ecosystem Assessment, 2005). Climate change is a reality 
 now accepted by most of the scientists and warming seas and rising sea levels 
 is considered as a consequence of this.   Pollution of the seas including debris, 
 ghost nets, sea usages like mining, indiscriminate and unregulated fishing has only 
 added fuel to the increasing deterioration.


To address these concerns and utilise the discussions to convert the challenges 
 faced into opportunities, the Marine Biological Association of India, in 2009, 
 organised the International Symposium MECOS-09. It was aimed to bring together 
 scientists working on marine processes, fishing, climate change, pollution, loss of 
 habitat and marine biodiversity and to discuss technological and organizational 
 challenges for global ocean sustainability. The MECOS-09 was a resounding 
 success with over 755 authors  from 60 affiliations taking part. Looking ahead, 
 since the present  situation is graver  than in 2009, it was decided to host the 
 second MECOS in 2014 as MECOS 2  to address and assess the current status of 
 the marine ecosystems of the Asia Pacific region.


The MBAI was established in 1958 with the primary objective of promotion of 
 scientific research in the field of marine biology and allied science. The MBAI has 
 on its roll 697 life members and 35 institutional members. The association has 
 been fulfilling this objective by creating active interest among the members by 
 periodically organising symposia, seminars on specific areas of topical interest. 


MBAI has conducted 9 international symposia and several seminars so far. 


MECOS-2 has attracted abstracts from scientists, researchers and teachers from 
 India and abroad. A total of 255 abstracts were received under the six tracks 
 viz., Marine Fisheries and Management (56 abstracts), Aquaculture Production 
 Systems (41 abstracts), Marine Biodiversity, Climate Change and Ecosystem 
 Assessment (73 abstracts), Responsible Harvest and Post-harvest (18 abstracts), 
 Marine Biotechnology (51 abstracts) and Livelihood and Economics (16 abstracts). 


The book of Abstracts contains all the 255 abstracts and four invited keynote/lead 
 talk articles. The major contributors are Central Marine Fisheries Research Institute, 
 Cochin University of Science and Technology, Fisheries Universities, M S University 
 of Baroda, Central Institute of Fisheries Technology and Central Island Agricultural 
 Research Institute.


A quick perusal of the abstracts indicate that the main prioritised areas are 
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marine biodiversity, marine fisheries management, climate change and ecosystem 
 assessment. Notable contributions are prediction models for forecasting small 
 pelagic resources, bio-fuel production potential from macroalgae, mitigation 
 measures against ocean acidification, fishermen awareness about climate change, 
 new insights about distribution shift of oil sardine, coral diversity of Laccadives, 
 ICT strategy to reduce climate change, application of geospatial techniques to 
 predict sea level rise, diversity and distribution of marine living resources from 
 Andaman and Nicobar islands and Laccadive archipelago, emission of CHGS from 
 aquaculture systems. Under marine biotechnology, evaluation of genetic diversity 
 and fish stocks using molecular characterisation, identification of immune gene 
 associated with WSS, degradation of industrial waste using marine isolate, 
 development of fish vaccine and use of plant extract against Vibrio are significant. 


Under responsible harvest and post harvest, estimation of fish harvest using 
 chlorophyll based method, production of high value added products from fish 
 waste, self governance by mussel fishermen from Malabar region  are mentionable.  


Under marine fisheries management, aging tropical fish/cephalopods using hard 
 parts, biological studies on major resources, impact of trawl ban on stock revival, 
 destructive fishing by some gears and new database for marine fishery informatics 
 are noteworthy.


Open sea cage culture with fishermen participation, role of microfinance on 
 indebtedness in marine fisheries, traditional fish harvesting methods of Nicobari 
 tribes and gender integrated value chain analysis are the major highlights of the 
 session on livelihood and economics. New preservations techniques for shellfish 
 and finfish, technical efficiency of small scale fishing units, present status of the 
 sea cucumber in GOMBR are the interesting papers in the harvest and post harvest 
 session.


A highlight of the Symposium is that we have received abstracts on less known 
 groups, migratory patterns of Olive Ridley turtle, aggregation of sea snakes, 
 porpoises, snapping shrimp to name a few. 


We thank all those who have contributed abstracts to the MECOS 2 Symposium 
 and hope that fruitful deliberations leading to conservation and sustainable 
 utilisation of the marine ecosystem will emerge.


27-11-2014      Editors
Book of Abstracts | MECOS 2
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 Biomonitoring natural radionuclides in tuna fishes and assessment of dose ...203
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Track 4. Responsible Harvest and Post-harvest


Chlorophyll based new production estimates as a baseline data for assessing  


potential fish harvest from Indian EEZ ...211
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as substrate ...217
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Track 5.  Marine Biotechnology


Transcriptome analysis reveals immune genes associated with white spot syndrome  


virus infection in the black tiger shrimp Penaeus monodon ...231
 Variability of reproductive performance of females of Penaeus monodon : a histological 
 perspective ...232
 Production of multiple enzymes from marine isolate using leather industry solid  


waste for the degradation of multiple industrial wastes ...232
 In vitro explant cultures of different molluscan tissues ...233
 Evaluation of optimum protein: energy requirement in formulated feeds  


containing marine proteins for growth, maturation and breeding of Trichogaster chuna,  
 the honey gourami. ...234
 In vitro and In vivo screening of the antagonistic bacteria Bacillus subtilis  


MBTD CMFRI Ba37 and Pseudomonas aeruginosa MBTDCMFRI Ps04 for use as biological 
 disease control agents in aquaculture ...235
 Molecular identification of barracuda (Perciformes, Sphyraenidae) from Indian waters...237
 Bioprospecting coastal mangrove metagenome for exploring potential cellulase genes ...239
 Assessment of nutritional quality of the marine isolate Candida MCCF101 as dietary  


feed supplement to enhance growth of koi carp (Cyprinus carpio-haematopterus)  ...240
 Fatty acid composition of selected species of cephalopods in the south western  


coast of India ...241
 Nutritional composition of the black clam, Villorita cyprinoides (Family, Corbiculidae)  ...243
 Replacement of dietary fish meal with Cottonseed meal and shrimp head meal in  


diets of tilapia (Oreochromis mossambicus) advance fry ...245
 Fundamental barcode data for Penaeus monodon adult, juveniles and  


Penaeus semisulcatus from farms for confirming species status ...245
 Effect of bacterial heterotrophs on biogeochemistry of the shelf sediments  


along Kerala coast ...246
 Genetic diversity of Indian oil sardine Sardinella longiceps evaluated using  


mitochondrial control region sequences ...248
 Genetic diversity of tiger shrimp along the Indian coast  ...249
 First report of isolation of Photobacterium damselae subsp damselae from  


diseased cobia reared in net cages and evaluation of virulence properties of extracellular 
 products ...250
 Description of a new species of Auerbachia infecting Caranx heberi in the coastal  


sea off Cochin ...251
 Molecular cloning, recombinant expression and purification of Vibrio anguillarum 


glyceraldehyde-3- phosphate dehydrogenase: a potential fish vaccine candidate  ...252
 Comparative study on the biochemical and immunological properties of skin  


mucus from three brackishwater fishes ...254
 Studies on stress indicators in Indian spiny lobster Panulirus homarus (Linnaeus,1758)  
 under varying ammonia-N concentrations with special reference to Hsp70 and THP...255
 Effect of inactive marine actinomycetes on Curvularia lunata conidial germination,  


feather degradation and seed germination...256
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Cytotoxic activity of marine sponges from southwest and southeast coasts of India ...257


Influence of different culture media on the growth of marine actinomycetes and effect  
 of the culture filtrates on conidial germination of Curvularia lunata ...258


In vitro mantle tissue culture of the winged pearl oyster Pteria sp.  ...259


In vitro culture of mantle tissue from the black-lip pearl oyster, Pinctada margaritifera ...260


In vitro culture of embryonic stem (ES) cells from the marine ornamental false clown  
 Amphiprion ocellaris Cuvier 1830 ...262


Functional food products from marine bioactive compounds ...263


Efficacy of estuarine plant extracts against Vibrio harveyi during shrimp larviculture  ...264


Screening of seaweeds from Pulicat Lake for biofuel ...265


Enhanced level and prolonged duration of induced thermal tolerance and  
 relative mRNA expression of stress management genes in the Indian edible oyster  
 Crassostrea madrasensis (Preston) ...266


Purification and characterization of antimicrobial peptides from the  
 cuttlefish Sepia pharaonis ...267
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 River estuary, Puducherry ...269


Spongosorites halichondriodes as a potential source of bioactive compounds  ...271
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FAO Guidelines on Small-scale Fisheries and its  Implementation in the Indian Context: Issues and  Challenges


Venugopalan, N.


International Collective in Support of Fishworkers (ICSF), 27 College Road, Chennai- 600 006, Tamil Nadu, 
 India.  Email: icsf@icsf.net


The Voluntary Guidelines for Securing Sustainable Small-scale Fisheries in the 
 context of Food Security and Poverty Eradication (or, SSF Guidelines, in short) were 
 adopted by the Food and Agriculture Organization of the United Nations (FAO) in 
 June this year.


The SSF Guidelines, among other things, aim at enhancing the contribution of 
 small-scale fisheries to food security and nutrition; to the equitable development 
 of small-scale fishing communities; to achieving sustainable utilization and 
 conservation of fisheries resources; and to providing guidance for ecosystem-
 friendly and participatory policies, strategies and legal frameworks for responsible 
 and sustainable small-scale fisheries by employing a human-rights-based approach 
 to fisheries.


Implementing the FAO SSF Guidelines in India could be attempted at several levels:


First, by examining how SSF could enhance its contribution to food security 
 and nutrition. This would presuppose that enough opportunities are afforded 
 to both marine and inland small-scale fisheries in India to supply edible fish 
 at affordable prices to the poor and marginalized along the coast as well 
 as in the hinterland. Providing opportunities to fish would imply that small-
 scale fishers’ access to fishing grounds and resources is protected and is not 
 threatened.


Second, by ensuring equitable development of small-scale fishing 
 communities, which is to be secured by protecting access of small-scale 
 communities to education, health, housing sanitation and social welfare 
 policies and programmes, especially by employing the Directive Principles 
 and other human rights provisions of the Indian Constitution, and also by 
 the active participation of relevant ministries and departments.


Third, by improving and implementing legal and policy provisions to reduce 
conflicts between active and passive gear groups, to conserve and manage 
fisheries resources,  through the adoption of effective  conservation and 
management measures for sustainable and responsible fisheries and the 
protection of the marine ecosystem, in particular. There are different sets of 
policy and legal issues involving marine and inland capture fisheries.
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Based on the recommendations of the SSF Fisheries Workshop in Kolkata in 
 2012 in preparation for the Guidelines negotiations in Rome during 2013-14, 
 the presentation will also look at a possible definition of small-scale fishing in 
 the context of India; or alternatively, what types of marine fishing should receive 
 priority attention or treatment under the rubric of small-scale fisheries in India, 
 especially in the marine context.


The presentation would argue how small-scale fisheries are the best suited to 
remove poverty and provide food security to rural coastal and riparian populations 
in India, and how implementing the SSF Guidelines, particularly employing a 
human-rights-based approach, would provide a unique opportunity to deal 
with life and livelihood issues of small-scale fishing communities and sustainable 
fisheries within a coherent and inclusive framework.
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Challenges in developing a mariculture production  system


Gopakumar, G


Central Marine Fisheries Research Institute, Mandapam Regional centre, Mandapam Camp 623 520, Tamil 
 Nadu, India Email: drggopakumar@gmail.com


Fish is a vital source of protein and essential nutrients for the comparatively poor 
 section of our society. The demand for fish is increasing year after year and the 
 undernourished sector of our society is dependent heavily on fish for eliminating 
 their hunger, promoting health and reducing poverty.  Recent estimates quantify 
 the per capita fish consumption in India around 8-10 kg per year and is likely 
 to grow to 16.7 kg by 2015. In this regard, the marine fish production of the 
 country plays a vital role. The marine fish production iscontributed almost entirely 
 from capture fisheries. In recent years, the capture fisheries scenario in India is 
 characterized by increased and excessive fishing effort, overexploitation of certain 
 resources from the inshore grounds and increased conflicts among the different 
 stakeholders in the sector. Due to the larger dependency on inshore fisheries over 
 the years, the production from near shore waters has reached a plateau and hence 
 further increase in fishing effort may not be a sustainable option to augment 
 the  marine fish catch. The marine fish landings in India in 2013 declined to 3.78 
 million tonne as against 3.94 million t in 2012. In this context, mariculture is 
 a potential sector which can enhance the seafood production for meeting the 
 additional demand for fish in the near future. 


Globally, mariculture produces many high value finfish, crustaceans, and molluscs 
 like oysters, mussels, clams, cockles and scallops. In 2012 mariculture has 
 contributed around 24.7 million tonnes of foodfish globally which formed about 
 35.7% of the aquaculture production. Molluscs dominated the global mariculture 
 production (60.3%) followed by finfish (22.5%), crustaceans (15.9%) and others 
 (1.3%). In addition about 23.8 million tonnes of macroalgae and seaweeds were 
 also produced by mariculture.  In India the potential of mariculture production 
 largely remains untapped. The mariculture activities are confined only to coastal 
 brackish water aquaculture, chiefly shrimp farming. The other coastal aquaculture 
 activities are green mussel farming which is confined to Malabar coast in Kerala 
 with an annual production around 15,000 tonnes and seaweed farming along 
 Ramanathapuram, Puthukottai, Tanjore,Tuticorin and Kanyakumari districts of 
 Tamil Nadu producing about  17,000 tonnes wet weight  annually.


In India, brackishwater aquaculture is a significant contributor to seafood 
production, constituting mainly the shrimps like Penaeus monodon and 
Litopenaeus vannamei. However, it was realised that the vast coastal waters and 
saline water bodies which are suitable for mariculture where varied resources 
such as oysters, mussels, crabs, lobsters, sea bass, groupers, cobia, pompano, 
and seaweeds that have the potential to capture new markets with a wide range 
of seafood products could be farmed had led to the consideration of them as 
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candidate groups. Hatchery and rearing techniques have also been standardised 
 for many of these groups by the Central Marine Fisheries Research Institute (CMFRI). 


Marine finfish farming is gaining attention and in the recent past  a lot of research 
 attention was focused  on the seed production of high value marine finfish  and 
 currently commercial level  seed production techniques  of  three species of  marine  
 finfish - sea bass (Lates calcarifer), Cobia (Rachycentron canadum) and silver 
 pompano (Trachinotus blochii)  which  have very high potential for  mariculture 
 have been developed.  Seed availability is the major constraint for the initiation 
 of commercial level farming of marine finfishes and shellfishes. Hence there is an 
 urgent need to establish marine finfish hatcheries by fisheries development agencies 
 /private sector to ensure the seed availability. In addition, it is required to intensify 
 research programmes for the development of seed production techniques for at 
 least one dozen species of high value marine fishes. The commercial level farming 
 of lucrative shellfish species like the sand lobster, Thenus unimaculatus and the 
 blue swimmer crab Portunus pelagicus can  also be practiced if hatchery produced 
 seeds are available. Eventhough experimental success in the seed production of 
 both the species was obtained the techniques still remain to be standardized.


The sea cage culture has been expanding in recent years on a global basis and 
 it is viewed by many stakeholders in the industry as the aquaculture system of 
 the millennium. Cage culture has made possible the large-scale production of 
 commercial finfish in many parts of the world and can be considered as the most 
 efficient and economical way of rising fish. In India, lot of research attention was 
 given in the recent past to develop sea cage farming and  successful demonstrations 
 were conducted at many areas of Indian coast. Cobia, Sea bass and spiny 
 lobsters were the major groups employed for farming. These demonstrations 
 have created an awareness regarding the prospects of sea cage farming in India. 


Many entrepreneurs, fishermen and farmers are coming forward to take up this 
 venture. To promote sea cage farming in the country, identification of suitable 
 sites with proper depth, water quality and water current are required. Survey  and 
 identification of sites suitable for cage farming deserves urgent attention.  Further, 
 policy for leasing the suitable sites, bank finance, and governmental support 
 through subsidy assistance are the needs of the hour. 


Bivalve farming   is being practised at a modest level in the country. Technologies 
 for culture of bivalves viz. raft method (in bays, inshore waters), rack method 
 (in brackishwater, estuaries) or long line method (open sea) are available. These 
 methods are commonly adopted for mussel farming (Perna indica and P. viridis). 


A complete package of technology for edible oyster (Crassostrea madrasensis) 
culture has been developed which is presently being widely adopted by small scale 
farmers in shallow estuaries, bays and backwaters.  Spat collection is done mainly 
from the wild for both oyster and mussel. In the long run it may not be possible 
to meet the seed demand from wild collection alone. Hence the seed production 
techniques already developed for edible oyster, pearl oyster and green mussel  
need to be scaled up to commercial level production as per the requirement of the 
sector. CMFRI had successfully developed and standardised a simple technique for 
value added marine pearls, called mabe pearls. A mabe pearl is a dome shaped 
or image pearl produced by placing a miniature image against the side of the 
oyster shell interior. The result is an exquisite pearly nacre coated image. The main 
advantage is the very short gestation period (2 months) and the superior quality 
of the nacre of Indian pearl oyster Pinctada fucata. The bivalve farming which is 
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already being practiced at a few locations can be further expanded. The carrying 
 capacity assessment, low value availability of hatchery produced seed and the 
 feasibility of open sea farming of bivalves require attention by the R&D sector. 


On a global basis a lucrative marine ornamental fish trade has emerged in 
 recent years. A long-term sustainable trade of marine ornamental fishes could 
 be developed only through hatchery produced fish. CMFRI has pioneered in the 
 development of techniques for breeding, seed production and culture of more 
 than a dozen species of marine ornamental fishes which are in heavy demand 
 in the national and international trade. They include Amphiprion percula, 
 A.ocellaris, A. perideraion, A. ephippium, Dascyllus aruanus, Pomacentrus caeruleus 
 and Chrysiptera cyanea. Hatchery production and culture of marine tropical 
 ornamental fish is very lucrative due to the high price per unit of ornamental fish.  


Sea weed farming has the potential to develop in large productive coastal belts 
 and techniques had already been developed and demonstrated. Recently the 
 culture of the carageenan yielding sea weed Kappaphycus alvarezii has become 
 very popular due to its fast growth and less susceptibility to grazing by fishes. A 
 concerted effort by the developmental agencies for popularization of sea weed 
 farming is warranted. 


On a global basis, the mariculture practices are dominated by intensive monocultures 
 which have led to sustainability problems, environmental degradation and 
 consequent disease problems. In this context, the idea of bio-mitigation of the 
 environment along with increased biomass production by integrating commercially 
 important species of different trophic levels (eg. seaweed, bivalve and finfish) is 
 emerging as an innovationin aquaculture- Integrated Multi Trophic Aquaculture 
 (IMTA). The development of IMTA in marine and coastal environments has not 
 been demonstrated as a viable enterprise in India and hence there is an urgent 
 need to impart front line demonstration on this potential sector of mariculture to 
 different stake holders.


Mariculture has to emerge as a significant sector of seafood production to meet 
the additional requirement of fish in the near future. It is required to plan for 
an annual production target of 1 million tonnes of fish from mariculture in the 
next 10-15 years. The challenges with regard to seed availability and farming 
aspects have to be addressed by keeping this target in mind. The development 
of commercial level  seed production technologies for a few species of high 
market value finfish and shellfish, establishment of finfish hatcheries by fisheries 
development agencies, identification of appropriate cage/coastal  farming sites, 
development of economically viable farming protocols, formulation of suitable 
grow-out feeds, health management protocols, development of mariculture 
policies, evolving  suitable extension methods  and appropriate  marketing 
strategies can go a long way to promote mariculture as a substantial contributor 
of sea food production of India. 
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Challenges in tackling climate change impacts on  marine ecosystems


Vivekanandan, E


Former Principal Scientist, Central Marine Fisheries Research Institute, Kochi 682 018, Kerala, India.   


Email: evivekanandan@hotmail.com


Marine ecosystems are areas of high biodiversity, providing important ecosystem 
 goods and services to industries and people. These ecosystems are at risk from 
 climate change, and impacts are already being observed in many species and 
 ecological communities (Vivekanandan, 2011). With increasing awareness on the 
 impact of climate change, we have now recognized that a number of key questions 
 need to be addressed. For reducing the vulnerability of climate change on marine 
 ecosystems,  we should know (i) how climate change has altered the distribution 
 and abundance of marine species and communities; (ii) which are the candidate 
 indicator species for understanding the impacts; (iii) what are the sensitive areas 
 and hotspots; (iv) how the productivity is altered; (v) among different stressors, 
 what is the proportion of climatic stressors that increase the vulnerability; (vi) what 
 information is required to develop adaptation options; and (vii) how to develop 
 adaptation decisions to assist policy makers. As answers to the above questions 
 are sparse, and little modeling is available for marine ecosystems, there remains 
 a critical gap in formulating a strategic national assessment of climate change 
 impacts so that appropriate policies and management strategies can be developed. 


For effectively reducing climate change impacts, it is important to address other 
 human-related threats such as overfishing, pollution and habitat degradation 
 (Brander, 2008). There is a need for integrated management actions with the 
 goal of increasing adaptive capacity of ecosystems by considering climate 
 change as a component of a suite of several anthropogenic influences. The 
 elements underpinning adaptation options are to (i) increase resilience of coastal 
 communities, (ii) improve ecosystem management system, (iii) strengthen 
 institutional mechanism, and (iv) engage in long-term adaptation planning.  To 
 achieve this, a framework of adaptation strategies (Fig. 1) should be developed 
 by (i) assessing vulnerability to climate change, (ii) formulating and prioritizing 
 adaptation options, (iii) implementing management options, (iv) monitoring and 
 evaluating the effectiveness, and (v) reviewing the strategy as and when required.  


Management need to be coordinated and integrated across sectors to reduce 
 current stressors such as overexploitation of marine resources, pollution and 
 deteriorating habitat and water quality, etc.


For this, a new management paradigm is required. Management marine 
ecosystems under future climate change will require an ecosystem-based approach 
to conservation, explicitly considering the cumulative effects of multiple stressors 
(Johnson and Holbrook, 2014). As Ecosystem Approach to Fisheries Management 
(EAFM) provides a good framework for understanding and adapting to climate 
change impacts, there is potential for developing operational guidelines on 
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incorporating climate change into EAFM plan. Ecosystem approach for climate 
 change adaptation is relatively a young concept. It has been defined as the use 
 of biodiversity and ecosystem services as part of an overall adaptation strategy 
 to help people to adapt to the adverse effects of climate change. For this, a 
 number of scaling factors such as ecological, temporal, socio-economic, legal and 
 jurisdictional should be considered.


Climate change impacts on marine ecosystems are expected to be widespread 
 and manifest along the vast coastlines, increasing the challenge for conservation 
 management. For developing countries like India, where even the conventional 
 conservation measures such as marine protected areas are not firmly rooted, 
 moving towards implementing adaptations with robust solutions is a great 
 challenge. It is imperative that the country takes up the challenge as a priority 
 before the climate change impacts assume irreversible proportions.
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Fig. 1. A framework for tackling climate change impacts on marine ecosystems



(26)10
 Marine Ecosystems - Challenges and Opportunities 2-5 Dec 2014, Kochi 


 MECOS 2 |TRACK-5 LEAD



Challenges in application of marine biotechnology in  tackling issues in marine fisheries and aquaculture


Bright Singh, I. S.


Coordinator, National Centre for Aquatic Animal Health, Cochin University of Science and Technology,  
 Lake Side Campus, Kochi 682 016, Kerala, India. E mail: isbsingh@gmail.com


Introduction


The components of marine biotechnology which have greater and direct 
 implications in marine fisheries and aquaculture can be summarized in to  marine 
 bio-prospecting and bioprocess technology, marine genomics and proteomics,  
 marine animal and plant cell culture technology, biotechnological interventions 
 in aquatic animal health management, high health brood stock development, 
 conservation of marine genetic  resources and marine algal biotechnology.


Marine bio-prospecting and bioprocess technology


With more than two decades of history, marine bio-prospecting has yielded a 
 few drugs of human application demonstrating the existence of rich biodiversity 
 which can be tapped during the years to come. The focus has been so far on 
 human health, but a paradigm shift in its focus is required should the marine 
 fisheries and aquaculture to be benefitted out of the resources.  Bio-prospecting 
 should focus on compounds and molecules required for maintaining health of 
 aquatic animals and protecting them from pathogens, even curing diseases. 


The challenge is to have compounds which do not interfere with human health 
 on consumption. To make it economically viable a new range of less expensive 
 bioprocess technologies and downstream processes must be visualized. Metabolic 
 engineering for enhanced production, recombinant DNA technology for gene 
 products and synthetic biology for translocation and establishment of the whole 
 production process in a convenient expression system are the exciting avenues to 
 be explored.


Marine-genomics and proteomics 


The candidate species of aquaculture should be well defined in terms of its genomics 
in order to subject them to genetic improvement programmes for growth, disease 
resistance and tolerance to environmental variations. Whole genome sequencing 
by way of new generation sequencing and transcriptomics pave the way in 
delineation of the species which would help develop appropriate culture practices 
with sustainability in terms of stress reduction. Marine protein engineering,  
protein-protein interactions, functional proteomics, metabolomics and system 
biology are the fascinating and challenging areas of the future. The marine 
organisms are also potent source of antimicrobial compounds and can be used for 
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exclusion of pathogens in aquaculture. Besides they are the source of antimicrobial 
 peptides (AMP), the endogenous antibiotics which exhibit antibacterial, antifungal, 
 antiviral and antitumor properties and their potential to overcome bacterial 
 resistance make them promising candidates for the development of therapeutics 
 inclusive for aquatic animals. 


Marine animal and plant cell culture technology


Requirement of animal cell cultures/cell lines is not for aquatic animal virus isolation 
 alone but  for application as tools in bioassays and toxicology and as source of an 
 array of secondary metabolites of biomedical importance. Pluripotent stem cells 
 serve as tools to mediate gene transfer in fishes. Micro-propagation of marine 
 plant tissue paves the way for extensive cultivation of marine plants in marine 
 systems for product development and development of fermentation processes for 
 valuable bio-molecules.  


Biotechnological interventions in aquatic animal health management


Biotechnological interventions such as diagnostics (nucleic acid and antibody based), 
 prophylactics (probiotics, immunostimulants and vaccines including recombinant 
 and DNA vaccines), therapeutics (aquaculture grade natural compounds/ 


molecules), cell penetrating peptides for drug delivery  and bioaugmentors for 
 bioremediation of detritus, ammonia, nitrite and hydrogen sulfide demand 
 further expansion and percolation in to real life situations for building up robust 
 and fool proof aquaculture production systems under zero water exchange or 
 recirculation mode to attract massive investment from private sector. A National 
 policy on aquatic animal health management strategy is imminent.


High health brood stock development


Innovations in marker assisted selection of brood stock, molecular breeding, 
 development of specific pathogen free and specific pathogen resistant populations, 
 transgenesis for high health brood stock are the attractive and challenging avenues. 


Recombinant hormones, hormone antagonists and RNA mediated silencing of 
 maturation and reproduction inhibitory hormone genes offer solutions to the long 
 awaited impediments in domestication of several of crustaceans in aquaculture.  


Conservation of marine genetic resource


Marine environment impairment, climate change and overexploitation pose 
 threat to the marine genetic resources. While reversal of the above situations 
 are essentially to be undertaken globally, biotechnological interventions,  apart 
 from establishment  of marine protected areas and implementation of responsible 
 fishing, need to be relooked  for concerted action.


Marine algal biotechnology


In aquaculture perspective marine micro algal biotechnology focuses on live feed 
organisms of varied dimensions to suit to the requirement of feeding larvae of 
different   species. Starting from their isolation from marine environment to the 
product development, a whole lot of bioprocess (inclusive of photo-bioreactors) 
with effective downstream process stands out to be attempted in support of 
seed production technology. These marine microalgae offer to deliver bioactive 
molecules of nutritional and physiological importance.  
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Global competitiveness


Indian aquaculture sector has to gain global competitiveness in terms of quantity 
and quality. This should be inclusive of environment health especially the aquatic 
system.
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Sea surface height based Potential Fishing Zone  predictions - Preliminary observations from Andaman  Islands


Dam Roy, S., P. Krishnan, A. Anand, Raymond Jani Angel, R. Kiruba 
 Sankar*


Central Island Agricultural Research Institute, Port Blair  744 101, Andaman and Nicobar Island, India.  


Email: rkirubasankar@gmail.com


Potential fishing zone (PFZ) advisories based on chlorophyll and sea surface 
 temperature (SST) have major limitation in Andaman and Nicobar Islands since 
 the advisories are discontinuous and interrupted due to cloud cover over 6 months 
 in a year. Sea surface height (SSH) is another important parameter like chlorophyll 
 and SST to detect fishing ground using altimetry based data by locating eddies 
 and upwelling regions. Unlike SST and chlorophyll, altimeter readings are not 
 influenced by cloud cover. The relationship between eddies, fish catch and 
 chlorophyll maps were studied to augment the PFZ advisories using altimetry data 
 from SARAL ALTIKA. Under this study, 12 major fish landing centers (6 from South 
 Andaman; 2 from Middle Andaman and 4 from North Andaman) were covered 
 during 2013- 14 and data with respect to crafts and gears employed, baits used, 
 major landings and economics of operation were collected within and outside 
 PFZ. There are 6 types of major gears i.e. ring net, gill net (drift and bottom), 
 anchor net, trawl net, hand line and long line operated by the fishermen of these 
 Islands. Maps of Sea Level Anomaly (MSLA) and geostrophic current data from 
 AVISO were used. Positive anomalies (anticyclonic/warm core eddies) and negative 
 anomalies (cyclonic/cold core) were identified by contouring the SLA maps. 


Commercial catch-effort data from gillnet, ring seine and long lines were plotted 
on SLA maps. Contemporary MODIS Aqua 8 day Chlorophyll maps were used to 
examine increased primary productivity in terms of chlorophyll. The following are 
preliminary observations made under the study as, eddies, mostly anti-cyclonic / 
warm core, are seen regularly in the vicinity of ANI. The productive regions are 
warm core (WC) eddy peripheries, cold core (CC) eddies and eddy interaction areas 
(CC-CC; CC-WC; WC-WC). Consistency in increased chlorophyll is being studied 
along the eddy regions as warm core (WC) eddy peripheries, cold core (CC) eddies 
and eddy interaction areas (CC-CC; CC-WC; WC-WC).
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Large pelagic fishery exploited by traditional  fishermen at Tharuavaikulam, Tuticorin, south- east coast of India - An example of successful  diversification of fishing


Sivadas, M.*, E.M. Abdussamad, S. Mohamed Sathakkathullah,  
 K. Suresh Kumar and K. Kannan


Central Marine Fisheries Research Institute, Tuticorin Research Centre, South Beach Road, Tuticorin 628 001, 
 Tamil Nadu, India. Email: sivadasmadhav@yahoo.com


Multiday drift gill net fishery targeting mainly deep sea tuna has been practiced by 
 fishermen of Tharuvaikulam village near Tuticorin since 2000. In addition to tuna, 
 other large pelagic resources are also caught in this. The operation is throughout 
 the year. One of the highlights of this fishery is that the fishermen resorted to this 
 fishing after converting their trawlers into drift gill netters. Now this is the only place 
 in Tuticorin district where multiday drift getting is practiced throughout year. At 
 present there are around 70 units operating from here though the number of units 
 landed per day is below 30 only considering the facilities for disposal and marketing. 


The present paper deals with a detailed study on the large pelagic landed by drift gill 
 net fishery based on the data collected during the year 2011 to 2013.


The trawler type boat locally called as ‘launch’ is fitted with inboard engines of 
 108- 110 hp. Majority of these boats were fitted with mechanical winches during 
 2013 for hauling the net. Each piece of drift gill net of 120- 140 mm mesh size 
 is 50 m length and 6 to 8 m breadth. In a unit, 50 to 60 number of pieces will 
 be joined together to make single net. The fishing is during night and there will 
 only be one operation in a day but if there are more shoals, they may operate one 
 more time. One fishing trip lasts for 5 to 6 days. But according to fishermen, total 
 quantity of fish targeted is one tonne and if they get it on the first day itself, they 
 will return to the landing centre. There are mainly two fishing grounds, one is off 
 Manappad and another is off Mandapam. There is also another ground straight 
 off Tuticorin. The depth of the ground varies from 25 to above 300 m. The fishing 
 off Manappad is carried out during June to September-October which is also the 
 main fishing season. During the rest of the period, fishing is conducted either off 
 Mandapam or off Tuticorin. 


The average total production of large pelagics comprising tuna, seer fish, bill 
 fishes, dolphin fish and carangids during the period 2011 to 2013 was 3609 t 
 which formed 85 % of the total catch by drift gill net. Average tuna production 
 was 2663.7 t with a CPUE of 561.3 kg. The seer fish production was 444.87 t 
 with a CPUE of 93.7 kg and that of carangid was 96.8 t with a CPUE of 20.4 kg. 


The bill fish production was 362 t with a CPUE of 76.3 kg and that of dolphin 
fish was 41.9 t with a CPUE of 8.8 kg. Tuna fishery was comprised of Thunnus 
albacares  (43.8%),  Katsuwonus pelamis (29%), Euthynnus affinis (22%),  Auxis 
thazard (3.4%), A. rochei (0.7%), Thunnus tonggol (0.7%),  Sarda orientalis  
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(0.3%) and Gymnosarda unicolor (0.01%) and among these, the first four 
 species occur in the fishery throughout the year. The seer fishery was comprised 
 of Scomberomorous commerson (79 %) and Acanthocybium solandri (21%) of 
 which the former occurred throughout the year. The bill fishes were comprised of 
 Istiophorus platypterus (44 %), Istiompax indica (47 %), Tetrapterus spp (3 %) and 
 Xiphias gladius (6%). The dolphin fish was almost fully comprised of Coryphaena 
 hippurus. Peak period of abundance was June to December and January to March 
 for K. pelamis and March-April and June to December for T. albacares, May to 
 November for E. affinis and January to April and August for A. thazard. The peak 
 season for I. platyperus was March-April and June to December. For I. impax, it 
 was January to April and September to December and for X. gladius, June and 
 October to December formed the peak season.


Table.1 Size range (body length for bill fishes and FL for others), mean and mode of the main species landed.


Resource Species name Size range(cm) Mode Mean


Tuna T. albacares 28-186 68&88 74.3


K. pelamis 28-78 48 50.5


E. affinis 20-70 48 44.5


A. thazard 24-54 36 36


A. rochei 20-30 24 24.8


T. tonggol 44-94 58 60


S. orientalis 28-60 46 43.5


Seer fish S. commerson 26-152 68 81.6


A.solandri 76-156 110 109.9


Bill fish (Lj FL) I. indica 180-344 230 240.6


I. platypterus 110-216 178 173.8


X. gladius 56-212 124 115.8


Dolphin fish C. hippurus 34-112 84 73.6


 In Thunnus albacares, though smaller size groups were present in all the months, 
 size groups above 100 cm were more during January to May and December. In 
 Katsuwonus pelamis, smaller size groups below 38 cm were more during the 
 months of August to October. 11-53 per cent of the landings were above 64 
 cm during the months January-May. Size groups above 60 cm were more during 
 June to August. However, in Euthynnus affinis, smaller size of groups dominated 
 during the months June-December. In the case of S. commerson, 91% of the fishes 
 landed  Size groups above 112 cm were caught during June to September. The 
 food of all the tuna species was dominated by fishes. 


The length weight relationship was W= 0.050844 L2.72for K. pelamis, W= 0.014767 
 L 3.0 for E. affinis, W= 0.032118 L 2.8 for T. albacares and W=0.0123 L 3.0 for A. 


thazard. The size at first maturity of T. albacares, K. pelamis and E. affinis were 81 
 cm, 43 cm and 44 cm respectively. The impact of fishing using the prediction analysis 
 (T&B) showed the increase of yield and value with the increase in effort implying 
 that the stock of K. pelamis,is not adversely affected by fishing. However there 
 was considerable reduction in SSB with increase in effort especially after f-Factor 3. 


In Euthynnus affinis, the analysis showed that MSY and MSE were attained at an 
F-factor of 1.5 indicating that the present fishing is well within safe level.
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