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Foreword 

 
The aim of National Agricultural Innovation Projects were to facilitate accelerated 

transformation of Indian Agriculture and allied fields through technological interventions for poverty 

alleviation and income generation through collaborative effort of public – private entities and NGOs. 

It called for development of production to consumer level value chain by empowering the weaker 

links.  The project “A Value Chain on Oceanic Tuna Fisheries in Lakshadweep Sea” was launched 

with the objective of enhancing production and sustainable use of hither to under-utilized high value 

oceanic tunas available in and around the Lakshadweep Archipelago. The components of the 

resemble trajectory included Resource Assessment, Production, Post harvest management, Value 

addition, Market intelligence, Food safety and health assurance. The notable achievements of this 

project are increased awareness among stakeholders not only on natural wealth available in the seas 

around Lakshadweep but also the different options for the sustainable utilization of the same. The 

various interventions made at the harvest and post-harvest level, through eco-friendly tuna long 

lining using modified Pablo boats, on board handling for quality maintenance of harvest, quality 

improvement of traditional products, development of new products and utilization of tuna waste into 

value added products, generated lot of enthusiasm among stake holders. Though the remoteness of 

the area and existing administrative climate may not permit immediate adoption of the proposals, the 

initial outcomes are most promising and offer scope for sustainability. I would like to thank the 

national coordinator of NAIP component 2 for constant encouragement. The able guidance rendered 

by the CAC for sub-project implementation is gratefully complemented. Sincere compliments are 

also to the entire consortium team.  

 

 

 

 

CMFRI, Kochi      (A. Gopalakrishnan) 

March 2014         Consortium Leader  
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Preface 
 

 

 The project “A Value Chain on Oceanic Tuna Fisheries in Lakshadweep Sea” was 

launched with objectives to enhance the production and sustainable management of Tuna 

fishery from seas around Lakshadweep Islands. The focus of the project was to develop a value 

chain for the hither to under-utilized oceanic tuna resources of Lakshadweep Sea by 

empowering the stake holders through appropriate intervention.   This included development 

and transfer of appropriate technologies for harvesting, processing and marketing of oceanic 

tunas for the benefit of stake holders. 

 This report highlights the situation prevailed before project implementation, research 

achievements, interventions made and outcome. This document has also taken into 

consideration the recommendations of various committees, the information available from the 

ongoing R&D efforts and study reports on fisheries development in the Lakshadweep islands. I 

express my sincere thanks to World Bank, ICAR and NAIP for the financial support and 

motivation. I also express my sincere thanks to Dr. R. Ezekiel, National coordinator component 

2 for the encouragement and guidance for the smooth functioning of the project. I remember 

with gratitude the sincere efforts of Consortium co-principle investigators, partners and all 

other associates in carrying out the project work. Valuable commends and advice by CAC 

members are very much respected and thankfully acknowledged. I express my sincere thanks to 

the Director & Consortium Leader, CMFRI, and the CMFRI administration for the support 

provided. The support of Research Associate and Research Scholars in completion of this 

report is acknowledged. 

 

 

        (E.M. Abdussamad) 
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Executive Summary 

The Component- 2 of National Agricultural Innovation Project (NAIP) “A Value Chain on 

Oceanic Tuna Fisheries in Lakshadweep Sea” was implemented to expound an integrated plan 

of fisheries development in Lakshadweep and to improve livelihood as well as employment 

opportunities for the stakeholders.  The project was aimed at developing a value chain for tunas 

through technological interventions and collective approach for proper exploitation and 

utilization of oceanic tunas. Consortium leader was Central Marine Fisheries Research Institute 

(CMFRI), Kochi, Co- Investigators were CIFT- Kochi, FSI-Mumbai, Department of Fisheries, 

Lakshadweep and MPEDA, Kochi. Private firms, NGO‟s and stakeholders were taken as 

partners. Work was carried out systematically as the objectives were envisaged within the time 

frame. This report presents background information of the project area, interventions made, 

salient research achievements and outcome. 

In depth information on the technological advancements in fisheries and allied areas and 

socio-economic status of fishers of the Islands were lacking, which were the basic requirements 

for deciding on the level of interventions required. 

 A baseline survey was conducted in two islands, Agatti, a typical fishing island and 

Kavaratti, the Administrative capital, with advanced technological developments over 

other islands.  

Earlier reports indicated the region as rich in diversity; fishes alone represented more than 

600 species with rich stock abundance. However fishing activities were restricted mainly to 

territorial waters centered on skipjack tunas. Considerable fishing activities were also reported 

from deeper waters by other fishers. In order to have a precise idea on the level of exploitation 

on major resources especially tunas and to assess the scope for fishery expansion, a resource 

assessment was carried out.  

 The annual catchable potential of fish was estimated to be around 100,000 ton with 

major share, 50,000 t to 90,000 t tunas and like fishes.  Lakshadweep fishers could 

exploit only around 10% of this potential. The dominant resource, yellowfin tunas are 

abundant in deeper waters, but remain non-targeted by them. Skipjacks were being 

exploited at its optimal level with limited scope for further increase; whereas yellow fin 

tuna and all other resources remain under-exploited and offer large scope for 

augmenting production.  
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 Eco-model for Lakshadweep pelagic ecosystem was simulated. Tuna and apex 

predators were sustaining mainly on crabs, small tunas, flying fishes, squids, caesionids, 

and spratalloides. It is found that prey abundance influence the tuna availability and 

fishery. This suggested a balanced fishery approach to maintain the equilibrium  of 

ecosystem and sustaining the yield 

 Exploitation strategy and fishery management plans for resource managers and policy 

makers of Lakshadweep was proposed for the development of fishery. A document 

“Road map for sustainable fishery development for  Lakshadweep” was prepared and 

submitted    

Pole and line from Pablo boats was the major gear in fishing followed by gillnets, hand 

lines and troll lines.  The major catch is skipjack tunas. Yellow fin and other large pelagics 

were nominal in the catch.  In order to generate awareness and also to equip them for 

exploiting yellowfin tuna and other large pelagics, existing crafts /boats were modified and 

new medium sized vessels were leased and introduced for demonstration of the longline 

fishing method.   

 15 existing small fishing crafts (Pablo boats) were modified to suit the operation of 

longlines for exploiting large yellowfins and large pelagics.   

 Two medium sized (62‟) tuna longliners were leased and fishers were trained onboard 

on tuna longline operation.  

 Exploratory surveys were conducted by leased vessels and FSI research vessels, the 

areas of yellowfin tuna abundance were located and a spatial distribution map was 

developed.  Potential fishing grounds were identified between latitude 8 – 12° N and 

longitude 73-74.4° E. 

Impact of Interventions 

 Increased awareness attracted more fishers to yellowfin fishing by modifying their 

single pole and line fishing practice to double pole and line, leading to steady uptrend in 

production during the period.  

 The first milestone achievement of the project was a prospective entrepreneur of Agatti 

Island who introduced a new 60‟ vessel mainly for yellowfin tuna fishing and 

transportation to mainland. At public sector level, Lakshadweep Fisheries dept 
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introduced a 10 t carrier vessel to collect catch afresh from fishers and for transport 

them to mainland.  Department of Fisheries, UT of Lakshadweep envisaged several 

promotional plans to encourage oceanic fishing. They are offering financial assistance 

for the introduction of large multiday day fishing boats and also for the upgradation and 

modification of existing crafts 

Since only single day fishing being practiced to meet the demand for domestic consumption, 

canning and Masmin preparation, proper handling and preservation practices were not 

followed. Moreover, for Masmin preparation traditional methods were followed with minimum 

quality standards. Disposal of waste into beaches pose threat to the fragile ecosystem.  

 An improved package of practices for handling for fish catch was developed and 

demonstrated on board and at landing centres to ensure the quality of harvest and 

products. 

 Protocol for preparation of improved Masmin using liquid smoke was developed and 

popularized. The new product was free from benzopyrene and with promising export 

potential.  

 Several value added and ready to eat products were developed, production parameters 

were standardized and demonstrated to women SHG‟s, NGO‟s and other stake holders.  

 Technologies developed for the production of nutraceuticals/value added products for 

human and pet animals from tuna processing wastes were standardized and 

demonstrated to stake holders.   

 The products developed were field-tested for acceptability and performance evaluation. 

The technology for “Tuna Kure” production was transferred to M/S Amritha metals, 

Kochi for commercial production. MOU was signed during Agri-Investors meet 

organized at New Delhi.  

Horizontal Impact 

A local entrepreneur started production of Value added skipjack Masmin, Masmin 

scrambles/powder and Mas-appam for marketing in the mainland.  Masmin production using 

yellowfin tuna was also initiated by several women SHG‟s for the entrepreneur. These products 

are being marketed through several outlets in northern Kerala.  
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Several processes were developed and standardized for the enhanced quality and consumer 

appealing of tuna products. They include:  

- Pulsed Light treatment for extended shelf life and superior organoleptic value  

- Application of carbon monoxide for enhanced colour of sashimi grade tuna 

- Liquid smoke production for benzopyrene free masmin production  

Though several positive developments have seen notches up at production, processing and 

marketing areas, more emphasis is needed for making the value chain a more viable and 

endures one. 
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Part-I: General Information 

1. Title of the sub-project           : A Value Chain on Oceanic Tuna  

     Fisheries in Lakshadweep Sea 

 

2. Sub-project code     : 2000035103 

3. Component     : 2 

4. Date of sanction of sub-project   : 18.03.2008 

5. Date of completion    : 31.03.2014 

6. Extension if granted, from   : 01.07.2012 to 31.03.2014 

7. Total sanctioned amount for the sub-project : Rs. 701.82 Lakhs 

8. Total expenditure of the sub-project  : Rs. 651.07 Lakhs 

9. Consortium leader     :  Dr. A. Gopalakrishnan 

                                                                          Director 

      Central Marine Fisheries Research  

               Institute 

      PB. No.1603, Ernakulam North P.O. 

      Ernakulam District, Kerala – 682018 

 

     Phone  :  0484 – 2394867, 2392014 

     Fax     0484 – 2394909 

     Email     mdcmfri@md2.vsnl.net.in 

     Website    www.cmfri.org.in 

10. List of consortium partners: 

 Name of CPI/ CCPI with 

designation 

Name of organization and 

address, phone & fax, email 

Duration 

(From-To) 

Budget 

(Lakhs) 

CPI Dr. E.V. Radhakrishnan 
Principal Scientist & HOD 

Crustacean Fisheries Division, 

CMFRI, Kochi. 

Central Marine Fisheries  

Research Institute, PB No. 1603, 

Ernakulam North P.O.,  

Ernakulam District, Kerala  

682018 

Phone 0484 – 2394867, 2392014 

Fax 0484 – 2394909 

Email evrkrishnan@yahoo.com 

18.03.2008 

– 

31.01.2012 

       

     326.78 

 Dr. E.M. Abdussamad 
Principal Scientist 

Pelagic Fisheries Division 

CMFRI, Kochi. 

Central Marine Fisheries  

Research Institute, PB No. 1603,  

Ernakulam North P.O.,  

Ernakulam District, Kerala  

682018 

Phone 0484 – 2394867, 2392014 

Fax 0484 – 2394909 

Email emasamadg@gmail.com 

01.02.2012 

- 

31.03.2014 

 

CC

PI1 
Dr. T.K. Srinivasagopal 
Director, CIFT, Kochi 

Central Institute of Fisheries  

Technology, Willingdon Island, 

Matsyapuri P.O., Cochin, 

Ernakulam District, Kerala 

 682029 

Phone 0484 2666845 

18.03.2008 

- 

31.03.2014 

 

 

      282.31 

mailto:mdcmfri@md2.vsnl.net.in
mailto:evrkrishnan@yahoo.com
mailto:emasamadg@gmail.com
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Fax 091-484-2668212 

Email cift@ciftmail.org 

CC

PI 3 
Dr. K. Vijayakumaran 
Director General 

FSI, Mumbai 

Fishery Survey of India, 

Botawala Chambers, 

Sir P.M. Road, PB. No. 1572, 

Fort Mumbai -400001 

Phone 022- 22617101 

Fax 091-22-22702270 

Email dg-fsi-mah@nic.in, 

          fsihqm@eth.net  

18.03.2008 

- 

31.03.2013 

 

 

       36.95 

CC

PI 4 

Shri. C.G. Koya 

Director 

Fisheries Department, 

Kavaratti 

UT of Lakshadweep 

Department of Fisheries, 

Kavaratti, 

Union Territory of Lakshadweep 

Lakshadweep 

Phone 04894- 262254 

18.03.2008 

- 

30.04.2009 

55.78 

CC

PI 5 

Shri. Ismail Koya 

Director 

Fisheries Department, 

Kavaratti 

UT of Lakshadweep 

Department of Fisheries, 

Kavaratti, 

Union Territory of Lakshadweep 

Lakshadweep 

Phone 04894- 262254 

01.05.2009 

– 

31.01.2010 

 

      
 

   

CC

PI 6 

Shri. Cheriya Koya 

Director 

Fisheries Department, 

Kavaratti 

UT of Lakshadweep 

Department of Fisheries, 

Kavaratti, 

Union Territory of Lakshadweep 

Lakshadweep 

Phone 04894- 262254 

01.04.2010-

31.03.2011 

 

 

 
Dr. Anwar Ali 
Director 

Fisheries Department, 

Kavaratti 

UT of Lakshadweep 

Department of Fisheries, 

Kavaratti, 

Union Territory of Lakshadweep 

Lakshadweep 

Phone 04894- 262254 

01.04.2012 

- 

31.03.2014 

 

 

   

 

11. Statement of budget released and utilization partner-wise (in Lakhs): 

 CPI/ CCPI Name, 

designation & address) 

Total budget 

sanctioned 

Fund released 

(up to closing date) 

Fund utilized 

(up to December 

2013) 

CPI Dr. E.M. Abdussamad 

Principal  Scientist 

Pelagic Fisheries Division 

CMFRI 

326.78 291.94 282.29 

CCPI 1 Dr. T.K. Srinivasagopal 

Director, CIFT 

282.31 275.58 213.76 

CCPI 2 Dr. K. Vijayakumaran 

Director General 

FSI 

36.95 32.28 37.63 

CCPI 3 Dr. Anwar Ali 
Director 

Fisheries Department 

UT of Lakshadweep 

55.78 51.27 50.36 

Total  701.82 651.06  

 

mailto:cift@ciftmail.org
mailto:dg-fsi-mah@nic.in
mailto:fsihqm@eth.net
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Part-II: Technical Details 

1. Introduction  

The Union Territory of Lakshadweep is scattered in the Arabian Sea at about 200-400 

km from mainland and comprises of eleven inhabited (Androth, Amini, Agatti, Bangaram 

Bitra, Chetlat, Kadmat, Kalpeni, Kavaratti, Kiltan and Minicoy) and 13 uninhabited islands. 

The total geographic area is only 32 sq. km. The islands are distributed between 08 00‟N and 

12 30‟N latitudes and 71 00‟E and 74 00‟E longitudes. The 

archipelago consists of 12 atolls, three reefs and six 

submerged banks. Among the uninhabited islands, Suheli 

(Cheriyakara &Valiyakara) is a major fishing and coconut 

growing centre. Pitti or the bird island is small reef with 

sand bank covering an area of 1.2 hectare lying northwest of 

Kavaratti where terns in thousands visit for nesting and is 

designated as a bird sanctuary.  

 

Sea around Lakshadweep is rich in fishery diversity. More than 600 species of fishes 

have been recorded in the Lakshadweep waters by Central Marine Fisheries Research Institute 

(CMFRI) and other organizations. The major fishery resources are tunas, large pelagics 

(billfishes, barracuda, seerfish, dolphin fish, trevallies, rainbow runner, leather jackets), 

elasmobranchs, perches and variety of ornamental fishes. Different varieties of live baits are 

also around coral reefs and lagoons. The resources comprises of 21 species, of which about a 

dozen species are used in pole and line fishing. They play vital role in the island ecosystem.  

The annual catchable potential of tunas range between 50,000 t (George et.al., 1977) to 

90,000 t (Chidambaram, 1987) and on around 50,000 t of other resources is also available for 

exploitation. On an average fishery potential is arrived at around 100,000 tones. Presently, it 

has been estimated that only around 13 % of the potential is exploited. The annual average 

catch of tunas from Lakshadweep was only 7,500 tones during 2000-2005. Due to lack of 

effective research and technological interventions on resource exploitation, island fishers, 

relying on traditional pole and line fishing targeting mainly for skipjack tuna. The high value 

resources like large yellowfins, billfishes, carangids and groupers though available in 

appreciable quantity remain non-targeted.   

Though tuna dominated the world marine finfish trade both in quantity and trade, the 

contribution from India is negligible compared to neighboring countries like Sri Lanka and 

Maldives despite rich resource in our waters. Lakshadweep, though rich in tuna potential and 
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fishery being the main source of lively-hood after agriculture,, due to want of suitable and 

effective harvest technologies, sufficient infrastructure facilities to handle the produce and  

market accessibility. Effective utilization of the natural fishery resource couldn‟t be taken up. 

On the other hand, Maldives has been utilizing their resources by encouraging artisanal 

fishermen to exploit tunas around their islands. They are equipped with carrier vessels with 

freezing facilities on-shore processing and cold storage facilities. The strategies adopted by the 

island nations encouraged to exploit tuna resources of Lakshadweep waters, especially 

yellowfin tuna. Earlier attempts of Lakshadweep fishers themselves to harvest and transport 

these resources to mainland met with failure. Attempts by private entrepreneurs from mainland 

for fishing from island areas also did not succeeded due to objection raised by islanders and 

several other management problems.  

Several research and development activities on oceanic tuna fisheries have been 

undertaken by different Governmental agencies in the country. CMFRI is monitoring tuna 

fishery and studying resources characteristics to develop guidelines and strategies for 

exploiting the resource at sustainable level. Fishery Survey of India is conducting regular 

exploratory surveys to estimate the resource abundance and to develop spatio-temporal 

distribution and abundance maps. Central Institute of Fisheries Technology has developed 

several harvest post-harvest technologies suitable for different regions and resources. MPEDA 

has been providing institutional support to encourage large scale exploitation and export of the 

marine resources.  The prevailing situation along the Island territories and the availability of 

expertise and technologies on various vital areas within the country encouraged us to take up 

this project with an objective of developing a workable value chain for oceanic tunas of 

Lakshadweep seas from the exploitation to ultimate market so as to add momentum to the 

socio-economic develop of the fishers and of the territory as a whole. 

 

Overall Sub-project Objectives 

 

 To evolve effective fishing methods and policies for Lakshadweep Sea to 

increase and sustain production of oceanic tunas and related resources by 

assessing the status and health of the stocks and ecosystems 

 

 To develop technologies on hygienic and improved handling, processing and 

packaging and high-value products; to develop market intelligence on domestic 

and overseas market. 
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 To transfer the new fishing and processing technologies and marketing 

strategies to the stakeholders, and empower their efficiency and socio-economic 

status. 

 

 To ensure seafood safety and health assurance to the consumers 

 

2. Sub-project Technical Profile 

(Indicate briefly objective-wise work plan, monitoring indicators, expected output and 

expected outcome) 

 

Objective 1. Resource Assessment  

Sl.

No 

Work plan Monitoring 

indicators 

Expected output Expected outcome 

1 i. Abundance 

estimates of 

tunas 

 

 

 

 

 

 

 

 

 

 

 

ii. Trophic 

modeling 

 

 

 

 

iii. Developing  

Fisheries 

Management 

Advisories 

 

 

 

iv. Dissemination 

of information 

on resource 

assessment  

 

 

• Tuna catch, 

catch rate 

•  Fishery/ 

biological 

reference 

points 

• Database on fishery and 

biology of tunas. 

• Exploitable potential and 

level of exploitation of 

tuna stock in 

Lakshadweep sea. 

• Spatio-temporal 

distribution map of tunas 

 Information on the 

health of  tuna/other 

fish  stocks in 

Lakshadweep Sea 

 

2 • Level of 

ecological 

interaction 

between 

resources  

Detailed understanding on 

inter dependence of 

resources in the ecosystem 

 Ecosystem based 

sustainable 

exploitation strategy  

and fishery 

management plans 

for resources 

managers/policy 

makers.  

 

3 •    Management 

Advisories 

Ecosystem based scientific 

fishery management plans 

for Lakshadweep.  

 

4 Awareness 

programmes 

-Popular 

articles; 

-Pamphlets 

-Video films; 

-Documentaries 

-Training 

programmes; 

Well informed fishers on 

resources abundance, 

distribution and effective 

harvesting methods 

 Responsible fishing 

activities 
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Objective 2: Production 

Sl.

No. 

Work plan Monitoring 

indicators 

Expected output Expected 

outcome 

1 Improvement of 

existing small  

and medium-size 

fishing crafts.     

-Modification of 

 Pablo boats for  

longline fishing 

for yellowfin 

tuna and 

empowering 

fishers for its 

operation 

Catch rate and catch 

composition 

Sustainable and 

ecofriendly fishing 

method for Lakshadweep 

area 

 

 Increased and 

sustainable 

production of 

tunas and other 

resources 

 

2  Operation of medium 

size tuna longliners 

(62 feet) 

Increased efficiency over 

the existing fishing 

method 

 

 

3  Fishing operations 

and evaluation of 

efficiency of 

improved fishing 

systems 

Identification of ideal 

bait fish for tuna long 

lining fishing 

 

 

4  Demonstration of 

improved fishing 

practices 

  

5  Social impact 

analysis 

Database on socio-

economic status of stake 

holders 

Improved socio 

economic status 

of stakeholders  

 

 

Objective 3 

Sl.No. Work plan Monitoring indicators Expected output Expected 

outcome 

1 Post harvest 

and Value 

addition and 

market 

intelligence 

Improved handling 

practices on board and 

landing centres 

Higher quality standards 

for harvest & 

development of quality 

products like Sashmi 

grade tuna 

 

2 Production of value 

added products 

Development of products 

with high nutritional and 

organoleptic value   

Better market 

opportunities and  

high returns for 

fishermen & 

stakeholders 

3 Tuna waste utilization Varietal nutritional/ 

nutraceutical/industrial 

products from tuna waste 

 

4 Biochemical and 

microbiological 

assessment of the new 

products developed 

Development of 

hygienic, high quality, 

high value products with 

extended shelf life  

Food safety and 

health assurance 
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5 Transfer of technology 

of new products 

Increased employment 

opportunities 

 

6 Economics of new 

fishing practices and 

products 

Emergence of more 

industries 

Improved socio 

economic status 

of stakeholders & 

Island territyory 

7 Assessment of demand 

supply capacity 

Market channels for the 

fish and fishery products  

Value chain for 

Lakshadweep 

tuna & products 

 

 

Objective 4 

Sl.No. Work plan Monitoring indicators Expected output Expected 

outcome 

1 Food safety 

and health 

assurance 

Assessment of hazards 

and implementation of 

HACCP 

Assured quality for 

harvest and products 

Improved market 

acceptance and 

demand 

 

 

3. Baseline Analysis  

The baseline survey was conducted in two islands, Agatti, representing typical island 

fishing activities and Kavaratti, representing administrative and technological advances over 

other islands. Striking features is the similarity between islands in certain aspects and stark 

contrast between two in some other characteristics. Similarity underlines the commonality 

prevalent in island environments and dissimilarity indicates the geographic, administrative and 

technological imbalances existing between islands 

 Fisheries plays main role in island economy. Full time fishermen are less in terms of 

proportion in islands where there were more avenues to pursue non fishing ventures. Even 

though male dominate processing activities, females also closely followed the activities which 

indicates near equal share in manpower. The annual potential fish yield has been estimated as 

100,000 tonnes. But only less than 10% is exploited. Catch was support by about fifteen 

commercially important species. Though rich in biodiversity, exploitation was mainly on 

skipjack tuna by targeted fishing. This fishery in general is at sustenance level. Lagoon fishes 

are also exploited for local consumption. Mainly pole and line fishing is practiced along the 

island territory, especially in the Minicoy island. Minicoy, being its closeness to Maldives, 

which had a well established tuna fishing industry based on pole and line technique, has got the 

extension of this technique to island people much earlier than other Lakshadweep islands. Even 

then, their efforts were concentrated mainly on reef and lagoon areas. The establishment of 

Fisheries Department in Lakshadweep showed an emergence of fishing practices in other 

islands. Training programmes, construction of specially designed Pablo boats, subsidies for 

mechanized vessels, fuels and equipment attracted more people to fisheries sector. Experienced 
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fishermen from Minicoy islands were employed in other islands to demonstrate pole and line 

fishing techniques and to attract fishermen. Later the pole and line technique was well 

established in other islands. Drag netting were practiced during monsoon months inside 

lagoons. Other operations are also seen through out the year with varying intensity. Majority of 

islanders were of the view that longlining is not viable fishing method for tunas.   

 The skipjack tuna catch is used mainly for the preparation of Masmin. More than eighty 

percent of the skipjack were utilized for Masmin production and rest sold for domestic 

consumption.   

The fisheries scenario of Lakshadweep is well poised for a transformation which is 

expectedly riveted around the yellowfin tuna, as the islanders showed enthusiasm towards the 

idea of sustainable utilization of unexploited yellowfin tuna through value chain mode of 

concept.  

The baseline study also revealed the overall tenor of stakeholders towards the inception 

of innovation awareness through the project. Being remoteness of the area, a number of factors 

like ecological sensitivity, market uncertainties, lack of infrastructure developments etc are 

acted as barrier for the overall development of the island.  Some of the salient features are 

given below 

 

 The fishery of islands are totally contrasting with the practices followed in the mainland on 

the single count that it is almost 80% targeted fishing 

 Fishery, being the staple occupation, is occupying a cult status amongst islanders who have 

a fair sense of responsibility towards the resources 

 Infrastructure and marketing though obviously  have been the bottle necks in terms of scale 

of fishery of this islands, the islanders have been continuously exploring avenues to 

increase the traditional modes of processing for selling 

 The fishermen, being close knit socially, have a unique sense of collective optimism when 

it comes to new methodologies and the rate of adsorption of successful experiments would 

be very high. 

 Though the fishermen know about the availability of yellowfin tuna resources, they are not 

targeted as their knowledge on various components of value chain concept is lacking. 

 Even though their feeling is against longlining the economic efficacy of the gear over hand 

lining is positive. 

 Absorption of yellowfin tuna on daily basis by some arrangement would be hugely 

benefiting the islanders concern. 
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 The fishermen are possessive about their marine resources and this behavioral pattern can 

be utilized for the development of ecofriendly and responsible fishing practices in island 

ecosystem. Hence a genuine assessment of tuna and tuna like resources off the islands 

gains more significance. 

 Fishery information and extension activities should have more focus to attract more 

fishermen to adopt new technologies intervened by the project. 

 

Information matrix developed during the baseline survey 

Impact indicator Baseline survey status 

Adoption of tuna long lining technique Nil 

Catch of yellowfin tuna Limited quantity as bycatch in pole and line 

fishing; no targeted fishing 

Knowledge and expert in longline fishing, 

handling practices, hygienic processing 

techniques for value addition 

Nil 

Masmin quality Traditional product prepared by direct 

smoking and drying under sun; high level of 

benzopyrene, short shelf life 

Value added products Few products, highly seasonal irregular 

supply, short shelf life  

Waste disposal/utilization Burying in beaches and coconut groves,-

environment hazard -  threat to island 

ecosystem 

Value chain effectiveness/concept Nil 

Broken or discontinuous value chain 

 

Impact/performance of the project as per baseline survey 

 Baseline Impact of the project 

No. Production technology  

1 Traditional pole and lining, hand lining 

and gill netting from Pablo boats were 

followed for tuna fishing. Long lining 

not prevailed anywhere along the Island 

territory. 

The eco-friendly monofilament long lining 

using modified Pablo boats attracted the 

attention of fishers. Thirteen private and two 

department Pablo boats were modified for 

long lining 

Traditional pole and lining was modified by 

several fishers to double pole and lines for 

exploiting yellowfin tunas   
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- As a parallel development a prospective 

entrepreneur introduced a 60 feet boat with 

all facilities for multi-day fishing   

targeting yellowfin tuna and other large 

pelagics. 

- At Departmental level, a 10 t carrier vessel 

for collecting and transporting yellowfin 

catch to mainland is nearing completion 

and will be commissioned by March/April 

2014 
 

- Of late M/s Amalgam Seafoods Ltd, Kochi 

is showing keen interest in developing tuna 

fishery in Lakshadweep seas and is 

moving forward to explore different 

possibilities. 

2 Traditionally Skipjack tunas were 

targeted as it has good domestic demand 

for consumption and Masmin  

production. Yellowfin tunas were 

caught only incidentally as by catch in 

many gears. 

Increased awareness, combined with decline 

in the skipjack production forced the fishers 

to target yellowfin tuna using diversified 

fishing systems such as long lines, hand lines 

and double pole and lines.  

3 No harvest and post harvest cares were 

adopted onboard Pablo boats to 

maintain the quality of harvest 

Fishermen were trained in modification of 

Pablo boat, rigging activities, onboard 

hygienic handling of fishes and post harvest 

techniques for high value yellowfin tuna.  

4 Annual landing of skipjack tuna and 

total fish registered decrease 

 

Targeted fishing of yellowfin tuna fishing 

from deeper waters initiated and as a results 

total fish production registered marginal 

improvement. 

5 Knowledge on other commercial/ 

economical oceanic resources available 

were limited to lagoon/coral ecosystem 

in and around islands 

Database on all potential oceanic resources 

developed. Ecomodelling of Lakshadweep 

ecosystem and forecasting provided ample 

information on the potential of each resources 

available for exploitation.  

Potential fishing grounds were mapped, 

which will aid fishers in easy exploitation 

6 Assessment of tuna and tuna like fish 

stock in Lakshadweep sea is not 

available 

Stock of all resources in territorial waters 

except Skipjack tuna is very healthy and had 

large scope for exploitation. Skipjack is at its 

optimum level of exploitation.  

 Processing technology  

7 The major fish related products from 

Lakshadweep are canned tunas and 

Masmins Traditional procedures alone 

Processing technologies were developed and 

standardized for the preparation of masmin 

using benzopyrene free liquid smoke. The 
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followed for Masmin production. So the 

product  have high benzopyrene content 

and short shelf life  

product is more hygienic with long shelf life 

of more than one year at ambient 

temperature. 

8 Traditional Masmin is very hard and 

inconvenient to cook 

Value added ready to use masmin products -

Masmin flakes/powder was developed. It is 

consumer friendly and convenient to cook.  

  These products enjoy high consumer 

preference along the Mainland markets. 

9 Red meat and other waste generated 

during processing were discarded/buried 

in beach and often resulting in 

environmental issues. 

Several value added products including 

nutraceuticals were developed human and or 

domesticated organisms. 

 Ready to eat protein rich snack product- 

Tuna kure. Technology was commercialized 

for large scale production. 

Other products are fish feed pet feed, pig 

feeds and gelatin  

This ensures additional income and reduction 

of pollution hazards 

10 Knowledge and skill is lacking on the 

preparation of new/value added products 

from tunas 

Women self help groups and NGO‟s were 

trained for the development of new products. 

Improve human health and ensure new 

employment generation. 

11 Domestically, tunas caught were 

consumed either as fresh meat or mas 

Several products; Tuna burger, tuna kebab, 

tuna pappad, tuna spring roll, tuna ball, tuna 

soup, soup powder etc. were developed. This 

ensures hygienic practices, income and 

employment generation in islands  

12 Value chain effectiveness/concept is not 

well developed and is discontinuous due 

to lack of adequate infrastructure 

facilities. Fisheries department also had 

no proper plans for the development of 

fishery sector. 

Major areas requiring attention for the 

development of a value chain concept were 

identified. This includes installation of ice 

plant and cold storage facilities, fishery 

advisories to Department of Fisheries for 

sustainable development of tuna fisheries and 

arrangement for purchase of mother vessels 

for transporting fish harvest. Also 

recommended Special Economic Zone for 

overall development of Lakshadweep. 
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The value chain as on Base line information 

 

Proposed Value chain for Lakshadweep 
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4. Research Achievements with Summary 

 

Responsible Partners:  

 CMFRI, Cochin,  

 Department of Fisheries, UT of Lakshadweep,  

 FSI, Mumbai 

Resource Assessment 

Responsible Partners: CMFRI, Cochin,  

 

1. Abundance estimate of tunas 

Resource Assessment 

 

Data base on tuna fishery 

 The marine fish landings in Lakshadweep islands showed a decline since 2008 due to 

decrease in the abundance of Skipjack tuna in the traditional fishing grounds. This trend 

continued till 2011. The declining trend in total marine fish and the skipjack tuna landings 

reversed during 2012 due to increasing abundance of skipjack and improvement in their catch. 

Total catch declined from 10852 t in 2008 to 6628 t in 2011 and showed a marginal increase to 

7683 t in 2012. Skipjack catch was 7,059 t ion 2009 and decline to a low of 1,641 t in 2011. 

Their landings showed a revival 

in 2012 with a production of 

3484 t. However, landings of 

yellowfin tuna, Thunnus 

albacares, from deeper waters of 

the Lakshadweep Sea registered 

steady increase. Yellowfin 

landing during 2007 was at 987 t 

and it increased to 2587 t in 

2012.   

 

The positive trend towards 

yellowfin fishery was due to the 

combined impact of search for 

alternate resource to skipjack 

during period of their decline and 

the awareness generated among the 
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fishers through the project. The introduction of monofilament longlines increased the efficacy 

of fishing system and catches of large yellowfin tuna and like fishes increased. Some enthused 

fishers tried double pole and line, in which single hook tied in two poles targeting yellowfins 

from deeper waters. Hand lines were also contributed considerably to the yellowfin catch. 

 

Exploratory survey 

 Exploratory survey using commercial tuna long liners were conducted in Lakshadweep 

Sea and identified points of 

aggregation of yellowfin tuna 

around Lakshadweep islands. 

Maximum concentration of 

yellwofin tuna were known 

between latitude 8 – 12° N and 

longitude 73-74.4° E 

Potential fishing grounds of 

yellowfin tuna around 

Lakshadweep Islands  

 

Biology of yellowfin tuna 

Size composition  

Yellowfin tuna fishery was supported 

by 28 – 160 cm FL fishes with 40 - 50 

cm as the modal class. The 

contribution of yellowfin tuna in 

different size frequency varied in each 

gear.  The modal length class of 

yellowfin tuna obtained in the pole & 

line, troll line and drift gill net were 

40-50 cm, 70-80 and 60-70 

respectively.  

Length composition of yellowfin tuna landed by different gears  

 

The dominance of smaller size class in the yellowfin tuna fishery is due to greater 

reliance on pole and lines which exploit small surface tunas.  
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Length weight relationship 

The fork length and weight of yellowfin tunas landed in Lakshadweep island ranged 

from 30-163 cm and 0.380 kg to 82.6 kg. Length-

weight relationship was established as a (0.00003) 

and b (2.916) with R
2
 value 0.9847 (Fig. 3). The „b‟ 

value obtained in length weight relationship of the 

present study (2.916) is comparable to other earlier 

works. 

 

Food and feeding 

Yellowfin is an opportunistic carnivore feeding on crabs, squids, flying fishes, Auxis 

thazard, Lutjanaus kasmira and other fishes.  Small ones (40-70 cm) feed on variety of 

organisms irrespective of the size of organisms while large ones preferred mostly crabs, squids 

and medium size fishes (Auxis thazard, Decapterus sp, Exocetus sp. etc). While small 

yellowfin tuna feeds mainly on epipelagic species associated with coral reefs, larger ones prefer 

swarming crabs found in deep waters. Feeding intensity studies shows that about 45%of the 

fishes were with empty gut, 7% one-fourth full, 16% half-full, 6% three-fourth and 26% full. 

The study shows high feeding rate in larger adult compared to juveniles and immature size 

class (40-70 FL cm). IRI indicated that food mainly consisted of crab Charybdis smithii (87.5 

%), Auxis thazard (5.3%), flying fish (0.14%) and squid (0.5%). The most important prey 

group was Charybdis smithii in terms of number (791) and frequency of occurrence (71%). The 

second important prey item was Auxis thazard in terms of number (81) and frequency of 

occurrence (16%). However, squid also observed as prey item with low frequency of 

occurrence. Variation in food composition of yellowfin tuna was observed in different size 

class groups. Small yellowfins (40-70 cm) preferred all the organisms in equal proportion 

according to prey availability. These results will ensure the demand supply of appropriate baits 

for the fishing. 

Fish age determination 

 Yellowfin tuna was aged following modal progression analysis and reading growth 

inscriptions on hard parts of the body such as otoliths, scales and dorsal fin spines.  The hard 

part analysis for growth indicators were used as an alternative to conventional modal 

progression analysis. The hard parts tested revealed the age structure. Since, otoliths provided 

consistent results, presently relied only on otolith inscriptions. The otolith based age estimate 

indicated that the species grow much faster than the earlier estimates by modal progression 

analysis. This result will enhance preciseness of stock assessment.  
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Yellow fin tuna Otolith Section with age rings (Daily rings) 

 

 

       Growth following modal progression          Growth following growth rings in otolith 

Method   1
st
 year  2

nd
 year  3

rd
 year  4

th
 year  

Length frequency  (modal progression)  50.2 88.3 117.3 139.5 

Otolith inscription  (growth rings)  65 108 131 148 

 

Population parameters 

 Stock assessment of yellowfin tuna was carried out in Lakshadweep Sea. Estimates of 

population parameters were given in the 

table below. High exploitation ratio than 

Emax level was due to increased fishing 

pressure on smaller yellowfins. Spawning 

stock biomass formed 74.2% of standing 

stock biomass.  

Health of the stock  

 The study indicated that tunas and other large pelagics remain under exploited. 

Yellowfin tuna fishery is very much at its initial phase of exploitation. Their fishery is limited 

to territorial waters and adjacent seas and catch was constituted by relatively small tunas. Large 

yellowfins from deeper waters remain inaccessible to the Island fishers. Fishery data indicated 

that during 2004-2012 only 14.0 % of the estimated potential of tunas was exploited. Other 

large pelagics and large reef associated fishes yet to be targeted by Lakshadweep fishers.  
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2. Trophic modeling 

 

Summary 

1. The trophic model for Lakshadweep ecosystem was created using EwE Ecopath 

Software version 6.3 of Ecopath with Ecosim in Website www.ecopath.org.  

2. The biotic components of the ecosystem were divided into 25 functional groups. 

3. The Functional groups includes – marine mammals, birds, all tunas, large pelagics, 

small pelagics, halfbeaks and silver bellies, reef associated – herbivores, carnivores, 

omnivores, Bait fishes, crustacean, molluscans, seaweed, sea grass, zooplankton, 

phytoplankton and detritus. 

4. Model trial runs were done for a period of 10 years and simulation was also done using 

Ecosim software. 

5. Model runs show that following functional groups influences pole and line fishery in 

Lakshadweep ecosystem: Baitfishes, small pelagics, reef associated carnivores, 

herbivores, and large pelagics. 

 

(Details are given in Annexure I) 

 

3. Development of fisheries management advisories 

 The present situation offers considerable scope for enhancing production of tunas 

and large pelagic from this area. However, the fishery development should be taken up in 

phased manner. Since, Island territory have lots of inherent limitations, all fishery 

development package will be successful only if there is active participation from mainland         

Since fish being highly perishable commodity and having limited internal market in 

the Island territory, the fishery development activity should start with the development of 

adequate facilities to handle process and store or transport the surplus catches to outside 

market. As a natural corollary to this development and investment, adequate infrastructure 

by way of modern fishing harbours, processing fishery estates, power and water supplies 

and communication and marketing channels are required to be established.   

Size of the facilities developed should be decided based on the planned production 

in each phase. Two or three major centres have to be identified based on the endowment 

pattern from where the fishing boats are proposed to be operated and facilities like jetties, 

uninterrupted power supply, diesel out lets, potable water, ice plants, processing plant and 

cold storage to be provided.  

http://www.ecopath.org/
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So the components of the development strategy should include ensuring or 

establishing the basic requirement as follows. 

i. Adequate power supply for ice plants, processing plant and cold storage and 

jetties.  It can be achieved through installing roof top solar panels on every offices 

and house hold and collecting power generated to a common pool on any workable 

strategy, or from wind or wave based generators or from thermal power plants. 

ii.  Adequate freshwater supply: Large quantum of freshwater is needed for ice 

preparation and processing for storage. Freshwater supply can be ensured through 

establishing desalination plants at all strategic islands.  

iii. New ices plants or revive the existing ones at all islands to ensure adequate ice 

supply. 

iv. Processing units with modern facilities to produce Sashimi/loins grade tuna and 

other products of export importance at all Islands to handle and pack the catch in 

proper standard for storage. 

v. Added facilities like, (a). Fish feed cum oil extraction units, to prepare value added 

products like fish meal, fish oil, live stock/fish feed etc from the tuna processing 

waste.  (b). Tuna kure production units to prepare value added ready to eat snack 

products from red meat. 

vi. Hygienic masmin and value added production and packing units to promote the 

export. 

vii. Cold storages of required specifications at all Islands to preserve the catch or 

product for short periods before being transported. 

viii. Jetties for fishing boats at strategic points to berth, unload the catch and to load 

supplies for processing and storage. 

ix.  Diesel outlets and portable water supply at all harbours and jetties. 

x.  Modification/diversification of surplus Pablo boats for yellowfin tuna fishing 

from deeper areas for manual monofilament long lining with lesser baskets. 

xi. Introduction of large high-tech vessels for tuna fishing. Under the existing 

circumstances and facilities up-gradation of Pablo boats for oceanic fishing will 
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increase the harvest only marginally. By introducing large boats with distant water 

fishing capability and increased carrying, fishing abilities may be introduced to 

exploit oceanic resources especially deep swimming large yellowfin tunas. 

Monofilament long lining and deep hand lining from vessels of OAL 24-27 m with 

50 t storage capacity or more with proper freezing facilities to introduce. Two 

categories of longliners based on their endurance and facilities can be introduced in 

Lakshadweep waters. Small-scale longliners for two-three weeks endurance and return to 

port for unloading catch and collecting essential supplies and  High-tech longliners 

(Factory vessels) with longer endurances. 

xii. Introduction of Carrier ships to collect the catch afresh from the fishing units in 

the mid-sea, to process onboard or to transship to nearest processing facilities. 

xiii. Equip fishing units with advanced communication facilities like VHF and GPS, 

to enable quick dissemination of the information gathered on the shoal movements 

from different grounds. This may ensure higher catch rates and would reduce the 

scouting time and cost of fishing. Furthermore, the existing information on PFZ 

provided by the NRSA can also be communicated using this network. 

xiv. Pilot demonstration & fishing trials:  There always will be an aversion to accept 

any introduction including advanced crafts and gears and modern technologies 

among traditional fishers and prospective entrepreneurs, especially due to their 

confusion over its operational and economic viability. So all new introductions of 

craft and gear or technology to harvest unexploited potential resources should start 

as pilot demonstration fishing trials to show the techno-economic viability of such 

new introductions to the end users. Demonstrable techno-economic viability is the 

only means to attract private investment in to the sector. 

xv. Training: Since the country as such is lagging behind in the oceanic tuna fishing 

skills and ancillary technologies, emphasis should be given for manpower 

development through training in advanced fishing and handling techniques to 

produce high quality catch. Training should be arranged in countries like Taiwan 

who are the world expert in oceanic tuna fishing.  

xvi. Market linkages and communication network: Direct air and sea 

connectivity with the mainland and nearest major world tuna markets has to be 

established. Restriction on the entry of mainland vessels to Island territory for 
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transporting supplies to Island catch to mainland markets or processing facilities 

must be relaxed. Proper communication link with the mainland and rest of the 

world also have to be established and strengthened to get timely information on 

market trends and demands.  The success of fishery development programme from 

islands linked directly to the establishment of essential basic facilities.  

xvii. Cage culture of Yellowfin tuna: Tuna farming in cages is one of the most 

lucrative and emerging mariculture practices in several countries. Many nations 

like Japan, Australia and Mexico have drawn up new development programs to 

initiate bluefin tuna farming in large oceanic cages.  Once the above programmes 

implemented large amount of tunas will be exploited. Since small yellow tunas 

always form a component of pole and line catches, it is suggested that they can be 

culture in open sea floating cages of large cages. Initially they may be kept in 

small cages for convalescence and later transferred to large cages. Similarly nearly 

1 kg size yellowfin tunas are available in FAD areas for utilization in cage culture. 

        Floating pellet feeds can be prepared from tuna/fish processing wastes to partly 

meet the feed requirements the stocked fish. Sardines and other small fishes which from 

major catch of southwest coast can be transported in carrier boats coming in for 

transporting tuna catches from Islands. Till now pellet feed never yielded required meat 

quality. Hence it is better to go for oil sardine and like fishes as feed under PPP programme 

with mainland association 

 

Production 

Responsible partner:    CIFT, Kochi; FSI, Mumbai   

Improvement of existing small craft 

Traditionally pole and lining is being practiced for tuna fishing along Laksahdweep, 

especially skipjack, K. pelamis. They use live baits with chumming in for fishing. Nine to ten 

fishermen were engaged in each boat and fuel 

consumption is quiet high. These boats generally 

have no facilities for preservation of catch. 

Selected number of such boats from different 

islands was modified to demonstrate longline 

operation for exploiting yellowfin tuna and its 

post-harvest handling. 

Pole and line fishing in Pablo boat 
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The modification is aimed to equip pablo boats for targeted fishing of large oceanic 

resources especially yellowfin tuna. These boats were fitted with winch & pulleys for operating 

long lines -shooting and hauling- and ice hold facilities for storage of catch. Long lines were 

designed using nylon monofilament as main and branch lines. 

Fifteen Pablo boats have been modified in different islands of Lakshadweep. 13 private 

boats; Agatti (5), Androth (2), Minicoy (5) and Kalpeni (1) and two Department boat one each 

at Kavaratti and Chetlat.  Following are the changes that were made to the conventional Pablo 

boats to convert them to carry out the tuna long line operations. 

General deck layout before and after modification 

 

                         Conventional Pablo boat                         Modified Pablo boat 

Stainless steel winch and guide pulley  

A stainless steel (grade IS 304) hand operated winch (1250 mm x 600 

mm) was provided for hauling the line. The drum can store 5000 m of 

3.0 mm dia. polyamide monofilament (PA) twine A stainless steel  

(grade IS 304) guide pulley is provided in the forward port side of the 

boat for guiding the mainline towards the drum . 

 

 

Stainless steel Winch (above) & guide pulley (below)  

                            

PUF insulated FRP box for fish catch  

A polyurethane foam (PUF) insulated fibre reinforced plastic 

(FRP) box (1.6 m x 0.6 m x 0.9 m) was provided for storing the 

fish catch. It was placed in the forward portion of the fishing 

craft and fastened tightly shown in. 

PUF insulated fibre box for baits 

A PUF insulated FRP box (0.9 m x 0.7 m x 0.75 m) was provided for 

storing the bait fishes. It was placed in the aft of the fishing craft. 



33 

 

 

FRP bin for storing branch lines 

A FRP bin was provided with stainless steel rings for storing the 

branch lines. About 100 such branch lines can be stored in this 

drum. This facilitates, easy storing of the branch lines and avoids 

entanglement of lines for easy and smooth shooting of the branch 

lines  

These modifications considerably improved the performance and efficiency of fishing 

in terms of fuel consumption and cost reduction. Hardly three – four fishermen alone were 

required for longline operation and engine power can reduce or stop during operation.  

 

Training and demonstration 

 Fifty fishermen form Agatti, Kavaratti and Androth Island were trained in modification 

of Pablo boat. They were trained in splicing ropes, rigging monofilament into main line and 

branch lines for long lining operations.  

 

TRAININGS 
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Fishing operations using modified Pablo boats 

     

     

 

 

 

 

Demonstration of fishing by medium sized tuna long liners 

 As the multi-day fishing operations in open sea for harvest of oceanic resources are not 

possible using Pablo boats, two medium vessels (MV Cosmos & MV Om) were hired to 

demonstrate multi-day long line operations. Fishers were trained in bait fishing, rigging 

monofilament branch lines, splicing of ropes, long line fishing using bait fish and post-harvest 

handling and preservation of catch for the preparation of sashmi grade tuna.  

Medium size long liners will be safer for island coral reef 

ecosystem with added advantage of harvesting resources beyond 

the present fishing range. If introduced in sufficient numbers it 

will increase the tuna production and the existing economic 

status of active fishers and also generate employment 

opportunities in post harvest sector such as production of value 

added tuna products. This will persuade the development of 

small scale industries in island. 

 

Long line fishing operations 
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Social impact analysis 

With increasing awareness on the potential of yellowfin tuna, enthused fishers operated 

diversified their fishing activity using the existing Pablo boat to harvest large size yellowfin 

tuna. They adopted double pole and line techniques, where two poles were tied  to a single 

hook for fishing. They also tried vertical hand line method for fishing from deeper waters. The 

fishers from other islands after seeing the development came forward to test the technology in 

their respective islands 

 

Post harvest and value addition 

10. Improvement of handling practices onboard and landing centers 

 Lakshadweep fishers harvest mainly skipjack tuna and small quantities of yellowfin 

tuna as bycatch. None of the fishing boats have fish holds to keep the harvest under chilled 

condition, there is no proper ice supply or no functional cold storage facility along the island 

territory. So the quantity of catch is decided based on the daily requirement for local market 

and uptake capacity of Masmin units. Entire catch will be kept on the deck and hence chances 

for contamination and quality deterioration by the time catch reaches landing centres is high. 

There was considerable knowledge gape on fish handling both onboard and at landing centres. 

The fishers were trained onboard fishing boats on hygienic handling practices for catch such as 

instant killing, bleeding, removal of spinal cord, gutting, cleaning and storage protocols for 

maintaining high quality for the harvest.   

 

 

Improved Masmin 

Considerable share of the catch is being converted into Masmin by traditional methods. 

Since they followed direct smoking and open air drying under sun chances for contamination is 

quiet high and may have only poor shelf life. Since, smoking is the only way to control pests, 

the smoking duration is considerably long and hence the level of benzopyrene content in the 

final product is high and may cause several health hazard in the regular consumers.  

Improved method was developed and standardized for the production of superior 

quality Masmin. In this practice smoking time is considerably reduced and dried under 

controlled condition using mechanical driers. Since, smoking time being short and drying being 

under controlled condition contamination from air pollutant will be low. Quality was further 

improved by replacing direct smoking with a dip in Benzopyrene free liquid smoke. It ensures 

Masmin totally free from benzopyrene. These processes were standardized and demonstrated to 

the stake holders. 
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Value added products  

 Several ready to cook and ready to serve products were developed from Masmin and 

from tuna. These developments can be considered innovations in terms of value addition, 

production and process. 

Value added products from masmin 

Traditional masmin is very hard requiring lot of process including long soaking in water 

to make it ready for cooking. To overcome this long process ready to cook products like 

Masmin flakes and Masmin powders were developed. These are a convenient products which 

can be used in various preparations to increase the nutritional value and to enhance tuna flavour 

in the product.  

 

Masmin flakes 

Minced meat prepared from fresh skipjack tuna mixed with 3% salt.  The paste steam 

cooked for 25 minutes at atmospheric pressure in stainless steel mould and  Cooked paste then  

smoked for 1 hour in a mechanical smoking kiln (KERRES, Germany) and dried at 55
0
C in an 

electric drier till the moisture content reached below 30%.  Flakes were prepared using a 

flaking machine which was fabricated.  Flakes were dried further to a moisture content to of 

less than 10%.  Dried flakes were packed in polyester/polythene laminated pouches and stored 

at room temperature.  Masmin flakes prepared using improved method was found to be 

nutritionally superior to the   traditional masmin with higher protein and ash content.  Essential 

amino acid contributed 46.28 % of total amino acids. Fatty acid profiling showed presence of 

higher levels of saturated and poly unsaturated fatty acids.   

             

         Flaking Machine Masmin Flakes Packed Masmin Flakes 

Masmin Powder 

Masmin powder is prepared by 

grinding Masmin Mmasmin flakes to 

required grain size. The supreme quality 

and ease of use will help the product to 

find better place in export and local 

markets.   
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Smoked tuna in oil 

 

Smoked products are delicacy in the western countries and also relished by the people 

of Lakshadweep and North Eastern States of India. The smoked products currently available in 

our country are hard and easily prone to easy spoilage with short shelf life. A ready to eat 

smoke product which is succulent and convenient to use, having extended shelf life of more 

than one year at ambient temperature storage has been developed. The technology requires an 

overpressure autoclave, a mini boiler and a temperature recorder.  

The process involves loining 

and brining of yellowfin tuna followed 

by mild smoking using coconut husk. 

Smoked meat is then filled in retort 

pouches along with oil and vacuum 

sealed. The pouches are then thermal 

processed in an over pressure autoclave 

at 121
0
C. 

 

Value added products from processing waste 

 Considerable volume of discards, to the tune of 30 to 40% of the whole tuna weight was 

generated during tuna processing. The discards include red meat, head, viscera, bones, fin, skin 

etc and were generally buried in coconut grooves or open beaches. Though it enriches the 

nutrient level of coconut farms, occasionally pollute the environment including drinking water 

sources. Processes and technologies were developed, standardized and demonstrated for the 

production of several nutrient rich value added products. The following are the products 

developed under the project; 

 

Ready to eat products 

(Tuna kure)                   : protein rich snack product from red meat 

Ready to cook product 

(tuna soup powder, pappad  

and wafers)                             :  high protein products 

 

Animal feeds    
(silofish feed, pig feed  :  low cost protein rich balanced feed from waste 

and pet feed)  

 

    Fish feed was tested in various fish farms in mainland    

    and their acceptability was high. Similar results were   

    observed in the case of pet feed and pig feed. 
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Nutraceuticals 

PUFA    :   health product from tuna eye and red meat 

 

Confectionaries 

(Gelatin)   :  high value protein product from tuna skin 

 

Other products 

(Sausage, tuna ball, tuna  

Kebab, tuna burger, tuna        :  protein products from red meat  

Cutlet, tuna roll etc) 

 

These technologies are ready to transfer to private entrepreneurs. These innovative 

technologies will ensure new employment opportunities, development of small scale industries 

and income generation. Women empowerment through self help groups will be an additional 

benefit for the island and reduce the pollution. It will also reduce the health hazard concern of 

the island ecosystem.  

 

Tuna Kure 

Red meat from the tuna processing discard was incorporated with cereal flours to 

prepare ready-to-eat product using extrusion technology. Red meat was washed with potable 

water and minced well. Ingredients, cereal flours, salt and spices etc were mixed with minced 

meat in a silent cutter. The mix sieved through 1mm size sieve and kept for moisture 

equilibration for 45 min at 20
0
C and  then extruded at a temperature of 140

0
C at a screw speed 

of 360 rpm and feed rate of 200g/minute. The product then coated with chaat masala in a 

coating pan and packed with nitrogen in pouches made of 12µ metallized polyester film 

laminated with 60 µ 

polythene. Storage study 

reveals that the product is 

acceptable up to 3 months at 

ambient temperature. 
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Feed for domestic animals 

 Low cost, high protein feeds were developed from processing discards for domestic 

animals, fishes and pets. Fish feed under the brand name SILO feed was tested in various fresh 

and marine fish for assessing their acceptability. Similar trials conducted for pet and pig feeds 

also. These trials showed that good response.  

 

‘Silo Fish feed Feed 

Tuna waste converted in to silage and mixed 

with cereal flours, cooked, extruded using single 

screw extruder and dried at 60
0
C. Feed after drying 

was packed in polyester/polythene laminated bags. 

Silo feed was rich in protein (46%), fat (7%) and ash 

(7%) content. Feeding trials conducted by Central 

Marine Fisheries Research Institute, Cochin proved 

that it is a promising feed for Sea bass, Grouper, 

Cobia and cold water fishes.  

 

Pig feed from tuna red meat 

Red meat of tuna converted into silage and mix with rice bran to adjust the protein 

level. This dried feed can be packed in moisture proof HDPE gusseted bags. Feeding trials 

were conducted in association with Kerala 

Agricultural University, College of Veterinary 

& Animal Sciences, Mannuthy with thirty six 

(18 male and 18 female) weaned Large White 

Yorkshire piglets for a period of 104 days. 

Feed conversion ratio (FCR) was ranged 

between 2.84 and 3.01. 

 

Pet feed from Tuna waste 

Protein rich pet food was developed 

from tuna processing discards. Tuna processing 

waste was dried, powdered and mixed with 

cereal flours in varying proportion and extruded 

using a single screw extruder. Their nutritional 

quality and acceptability were studied. The ingredients combination for best performance is 

given below. 
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This feed was compared with other pet feeds 

available in market with reference to proximate 

composition, amino acid profile, fatty acid profile 

etc. In all respect the new feed was superior 

compared commercial feed. 

 

Gelatin from tuna skin 

Gelatin is a protein produced by partial hydrolysis of collagen extracted from boiled 

bones, connective tissues, organs and intestines of animals. They had wide application in the 

food and pharmaceutical industry, photography and cosmetic manufacturing. Gelatin from fish 

is a possible alternative to bovine gelatin. One major advantage of fish gelatin is that they are 

free from the risk of Bovine Spongiform Encephalopathy (BSE) and is acceptable to most. 

Gelatin from yellowfin tuna can be used as an efficient source of type B gelatin 

Tuna skin washed well, chopped into small pieces, again washed in cold water and then 

in 0.5M sodium chloride solution for 5 min and stirred well. After washing in cold water 

treated with 0.1N Sodium hydroxide to remove non-collagen protein and subcutaneous tissue 

after they were swollen. Washed again and gelatin is extracted with 0.1N acetic acid at 

different temperatures (60
0
C, 70

0
C, 90

0
C) for 18 hours. Filtered and centrifuged for 30 

minutes. Aqueous layer was taken out, concentrated and dried by vacuum drying and the solid 

product is powdered and packed in 

metallized polyester laminated with 

polythene pouches. The yield of gelatin 

obtained from tuna skin was 20%.  

Chilled sausage from tuna 

A flavoured sausage was prepared using yellowfin tuna meat using liquid smoke.  

Proximate composition showed that liquid smoked sausages were having slightly higher 

moisture content. Liquid smoke flavoured sausages had lower values for TVB-N, TMA-N and 

TBA than control. The instrumental colour measurements shown that L* and b* values for the 

smoke flavoured sausage was lower. The a* values were higher in sausage that was treated 

with liquid smoke. Control samples showed higher hardness and chewiness values. Liquid 

smoke flavoured sausages were having higher springiness values. Both liquid smoked and 

control sausages were found to be sensory wise acceptable up to 60 days of storage.  
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Tuna Eye oil (PUFA) 

With growing health awareness, public become very selective in their diet. The health 

benefits of PUFA are well known and there exist a huge potential for such products. Fish oils 

possess many protective properties against cardiovascular diseases, rheumatoid arthritis, 

depression, and neurological disorders. This technology utilizes 

urea crystallization method for extracting poly unsaturated fatty 

acid rich oil for edible purposes. This technology represents cost 

savings because the raw materials are tuna eye which is 

generally discarded during tuna processing. Extraction of PUFA 

rich oil from tuna eye had a yield rate of of 12 %. 

 

Processes developed/standardized 

Pulsed light treatment for shelf life enhancement 

 Colour, flavor, texture nutritional quality of seafood products altered during processing 

and storage due to exposure to heat, light, chemicals and also due to microbial and biochemical 

activity, which reduce consumer appealing. These further reduce the shelf life of the products. 

Pulse light preservation treatment was developed and standardized to reduce microbial load and 

to increase shelf life of tuna products. Bacterial reduction was maximum when yellowfin tuna 

steaks packed in cast polypropylene pouch. A pulse treatment of 6 sec with an energy output of 

11.5 J/cm
2
 was found to be acceptable level with regard to microbiological and sensory 

attributes. The hurdle technologies combined with pulsed light treatment also ensure the 

acceptable level of microbial load. Dip treatment of yellowfin tuna steaks with chemical 

sodium acetate and potassium sorbate and packing in 300 gauge Cast polypropylene will also 

ensured the extended shelf life of products. Both pulse light treatment alone and combined 

treatment using chemicals were extended the shelf life period up to 26 days compared to 13 

days of control.  The colour of pulse light treated products was retained through out the storage 

period. 

Carbon monoxide treatment 

 During tuna processing, colour of meat either reduces or even lost during storage. 

Treatment with Carbon monoxide will found to enhance and maintain the colour and 

appearance.  Treatment protocol was standardized for treating tuna meat. 

               

 

    Tuna meat before & after CO treatment    
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14. Transfer of technology of new products 

Market trials  

Tuna Kure  

Two hundred packets of tuna kure were supplied to an 

entrepreneur, Mr. P. Sambasiva Rao, Karampudi, Guntur 

(Dist), Andhra Pradesh, who has shown interest in the 

technology. Trial marketing of Tuna Kure will be done by him 

in Karampudi and neighboring places.  

The following media/methods were used to disseminate the information on various 

production/processing technologies developed under the project. The island fishermen were 

trained in modification of Pablo boats, harvest and post harvest technique onboard modified 

Pablo boats and 62 feet tuna long liners for yellowfin tuna fishing. Demonstrations were held in 

island on monofilament long line jigging, rigging of filaments, bait collection and hygienic 

handling of tuna catch. Demonstrations were made on various processing technologies on value 

addition of tuna products and utilization of tuna wastes. All the programmes were coordinated 

with the assistance of Fisheries Department of UT Lakshadweep. Thus Fisheries Department 

was entrusted for further over all development in island fishery sector based on various 

information/ experience gained under the project. 

 

4. Dissemination of information on resource assessment 

Various media/methods adopted for the dissemination of information 

Item Number 

Thesis 1 

Popular article(s) (English)  2 

Newspaper article(s) 5 

Seminar/Symposium/Conference/Workshop Proceedings 3 

Technical bulletin(s) 3 

Manual(s) 2 

CDs/Videos 3 

Popular article(s) in other language 2 

Folder/Leaflet/Handout 12 

Report(s) 4 

Success stories 2 
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Economics 

15. Economics of new fishing practice and products 

 

Economics of modified Pablo boats carried out in island during the project period. 

Items Cost (Rupees) 

Stainless steel winch and guide pulley 26400.00 

PUF insulated FRP box (for keeping catch) 31000.00 

PUF insulated FRP box (for keeping baitfish) 20500.00 

FRP drum for storing branch lines 1900.00 

Transportation, installation charges including labour 10000.00 

Total 89800.00 

 

Economics of the production of SILO fish feed Capacity – 250kg/day 

 Equipment Cost 

Single Screw Extruder, Tuna waste homogenizer, Ingredient 

mixer and drier 

15.50 

Space requirements (1000 ft2)  

Expenditure for land and building 10.50 

Investment  

Capital cost (Land and Building) 10.50 

Equipment 15.50 

Vehicle 3 wheeler carrier (1 No) 01.00 

Raw mat (fuel, pack mat, transport, wages) 05.25 

Total Investment 32.25 

Production cost for 250 kg fish feed  

Raw material cost (fish waste, fuel, pack material, Labor, 

interest) 

7000.00 

Sale promotion and markets @ 20% 1400.00 

Total cost for 250 kg 8400.00 

Cost per kilogram 34.00 

Selling price 45.00 

Revenue (250 × 45) 11250.00 

Profit per day 2850.00 

Profit [(for investment 32.25 lakhs) for 300 days] 8.5 lakhs 
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Economics of production of Tuna kure  

  Capacity - 4000 pouches/day, i.e. 80kg fish kure per day  

Equipment 

Twin Screw Extruder, Silent cutter, Meat Bone Separator, 

Coating Equipment and Dryer 

Rs. 38.00 

Lakhs 

 

Space Requirements (600 Sq. Feet) 

Expenditure for Land  & Building  20.00 

 

Investment 

Capital cost (Land & Building) 20.00 

Equipment 38.00 

Vehicle 3 wheeler carrier (1 No) 01.00 

Working Capital (75 working days)  

Raw mat.(fuel, pack mat, transport, wages) 25.5 

Total investment 84.5 

 

Production cost for 80kg fish kure (in Rupees) 

Raw material cost (fish, fuel, pack. Mat. Labour, interest) 34,000 

Sales promotion & markets @ 30% 10200 

Total cost (4000 pouches) 44,200 

Cost/pouch (20g) 11.00 

Selling price 15.00 

Revenue 4000x15 60,000 

Profit per day 15800 

Profit(For investment of 84.5 lakhs (for 300 days) 47.4 lakhs 
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Economics of the production of Masmin flakes 

  Capacity 3000pouches /day i.e. 150kg Masmin Flakes per day  

Equipment 

Steam cooker, Boiler, Masmin flaking machine, 

Sealing machine, Gas filling, Vaccum sealing and  

Drier 

Rs. 10.00 

lakhs 

 

Space Requirements (1000 ft2) 

Expenditure for Land  & Building   15.00 

 

Investment 

 

 

Capital cost (Land & Building) 15 

Equipment 10 

Vehicle 3 wheeler carrier (1 No) 1 

Working Capital (75 working days)  

Raw mat.(fish, fuel, pack mat, transport, wages) 50 

Total investment(lakh) 76 

 

 

Production cost for 150kg (in Rupees) 

 

Raw material cost (tuna, fuel, pack. Mat. Labour, 

interest) 

65,000 

Sales promotion & markets @ 30% 19,500 

Total cost (Kg) 84,500 

Rs.Cost/pouch 28 

Selling price(Rs.) 32 

Revenue 3000x32 96,000 

Profit per day       11,500 

Profit(For investment 76 lakhs (for 300days) 34.5 lakhs 
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Economics of the production of Gelatin 

Capacity 30Kg/day 

Equipments 

Drier, water bath with mixer, mechanical sieve sealing 

machine etc. 

Rs. 7.0 

Lakhs 

 

Space Requirements (500 ft
2
) 

Expenditure for Land  & Building  10.0 

 

Investment 

Capital cost (Land & Building) 10.0 

Equipment 7.0 

Vehicle 3 wheeler carrier (1 No) 1 

Working Capital (75 working days)  

Raw mat.(electricity , pack mat, transport, wages, 

chemicals) 

5.00 

Total investment (lakh) 23 

 

Production cost for 30kg  (in Rupees) 

Raw material cost (tuna skin, electricity, pack. Mat. 

Labour, interest) 

6500 

Sales promotion & markets @ 30% 1950 

Total cost (30Kg) 8450 

Rs.Cost/Kg 280 

Selling  Price (Rs.) 320 

Revenue  9600 

Profit per day             1150 

Profit(For investment 23 lakhs (for 300days) 3.45lakh 

 

Food safety and health assurance 

17. Assessment of health hazards and implantation of HACCP 

(See Annexure-III for details) 

All the technologies developed under the project are environment friendly. Long lining 

is an eco-friendly fishing method and can be adopted in the islands. Conversion of Pablo boats 

for tuna long lining in the islands is a means of diversification of fishing method as it targets 

larger tunas unlike pole and line fishing which targets skipjack tuna.  

In the process of conversion of whole tuna to various value added products large 

quantity of solid waste is generated in the form of viscera, gills, dark muscle, head, bone, and 

skin etc. This waste is generally discarded and causes serious environmental pollution. 

Technologies developed under this project like Tuna Kure, Pet food, Silo feed, Pig feed, Tuna 

skin gelatin etc.   that provides alternatives for utilization of this waste and helps in reducing 

environmental problem. 
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Traditional smoking practices causes liberation of substantial amount of CO2 into the 

atmosphere. To reduce this, an indigenous liquid smoke which can impart smoke aroma to 

foods without actual smoking was also developed under this project. 

 

The project staff and scientists are always encouraged to participate in 

Trainings/Seminars/Conferences oriented towards environmental impact of the production and 

processing technologies. Special emphasis is given for the development of environmental 

friendly technologies. 

 

5. Innovations 

(Describe about the innovations and their impacts, one page each, please be clear about 

innovation concept and describe only innovation(s) in brief) 

 

Horizontal Pelagic Longlines 

 Introduction of monofilament lines as branch lines and mainlines for shooting and 

hauling of longlines is the innovative passive gear operating in traditional Pablo boat. This 

improved fishing method is specially suited to catch scattered, sparsely distributed fishes like 

tunas especially yellowfin tuna as target fish. This is most effective, fuel efficient, cost 

effective, size and species selective and ecofriendly fishing method alternate to Pole and line 

gear. Appropriate bait, shape and size of hooks and depth of operation of lines can reduce by-

catch considerably. 

Development of Fishkure (tunakure) using red meat 

The red meat from the tuna fish is usually discarded during processing and canning. 

This is a waste which is rich in protein and iron. This red meat is incorporated with cereal 

flours which are deficient in lysine and extruded to produce ready-to -eat snack products which 

are very popular. The product has high protein content due to the incorporation of the red meat. 

An extruder with 10kg capacity per hour costs about 18-20 lakhs . This can be used as a snack 

food and this can generate employment for 10 persons.        

Preparation of Masmin flakes from Masmin: 

Masmin from skipjack tuna is a traditional product of the Lakshadweep islands. This 

product is very hard and inconvenient to use. Hence it has to be made into small bits or flakes 

which are easier to cook. A new method for the development of ready to use masmin flakes 

from tuna has been developed which gives an improved product with convenience to use. The 

approximate cost of the machinery is 5 lakhs for a small range unit of 10kg per day and it can 

generate employment for 5 persons both directly and indirectly.               
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Development of Gelatin from Tuna skin  

The tuna skin is a waste generated during tuna processing and canning. The collagen in 

the skin can be converted to gelatin which is a translucent, colorless, tasteless solid substance. 

The gelatin  is commonly used as a gelling agent in food, pharmaceuticals, photography, and 

cosmetic manufacturing. This technology can be utilized to generate wealth from the waste. 

This will minimize problems associated with waste disposal and pollution and at the same time 

generating income to the entrepreneurs.  The cost of equipment is around Rs.5 lakhs. This can 

generate employment for 8 persons. 

Smoked Tuna in Oil 

Smoked products are delicacy in the western countries and also relished by the people 

of Lakshadweep and North Eastern States of India. The smoked products currently available in 

our country are hard and easily prone to spoilage by fungus and mite attack and hence have a 

short shelf life. A ready to eat smoked product which is succulent and convenient to use, 

having high moisture content and extending shelf life of more than one year at ambient 

temperature storage has been developed. The technology requires an overpressure autoclave, a 

mini boiler and a temperature recorder. The approximate cost of the machinery is 40 lakhs 

(production 500kg/day). This technology can be transferred to entrepreneurs who are interested 

in production and marketing ready to eat convenience products and provide employment for 20 

persons directly and 30 indirectly. 

 

SILO feed 

Waste generated during tuna processing was converted into a liquid protein source for 

animal feed preparation. From this we developed fish feed under the brand name of SILO feed. 

Feeding trials conducted by CMFRI revealed that it is a promising feed for cultivable fishes 

such as Sea bass, Grouper and Cobia. The feed was also sent to CIFA and NRC for coldwater 

fisheries to test for trout and catfishes. An average 3000 tonnes of tuna wastes will be 

generated annually at Lakshadweep islands and fishermen bury the wastes in the beach itself 

creating serious environmental problems and health hazards. The effluent leaching from the 

decomposed wastes is a major threat to the pristine coral ecosystem of the islands. After 

conducting the feasibility study proposal for establishing a feed mill in one of the islands will 

be proposed. 

In Agatti island 1378 t of tuna were landed in 2009-10 and approximately 550 t of tuna 

wastes   would have been generated. The wastes are buried in the beach by the fishermen. The 

technology for converting the wastes into silage has been developed and using the silage the 

dry fish feed that could be produced from the wastes will be 550 t with the addition of other 

http://en.wikipedia.org/wiki/Solid
http://en.wikipedia.org/wiki/Gelling_agent
http://en.wikipedia.org/wiki/Food
http://en.wikipedia.org/wiki/Pharmaceuticals
http://en.wikipedia.org/wiki/Photography
http://en.wikipedia.org/wiki/Cosmetic_manufacturing
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ingredients.  The estimated cost of production is Rs. 25/Kg. The cost of feed available in the 

market is Rs.60/Kg. There is a heavy demand for fish feed as fish farming activity has been on 

the up rise recently due to the availability of hatchery produced seeds. Recently CMFRI 

succeeded in hatchery production of a high value fish Cobia and heavy demand for the seed is 

expected as this is a fast growing fish. The revenue generation expected from sale of feed is 

Rs.2.2 crores if the feed is sold at Rs.40/Kg. The capital cost for establishing a feed mill to 

produce 500t/ annum is Rs.60 lakhs. A tuna exporter M/S. Britto Exports from Tuticorin, 

Tamilnadu has approached the project for transfer of feed technology as he is generating an 

average 4 tonnes of tuna wastes per day. The technology will be transferred to the entrepreneur 

after a feasibility study.   

 

6. Process/ Product/Technology Developed  

(List partner-wise major Process/Product/Technology developed and their outcome in 

quantifiable terms)  

S. 

No. 

Process/Product/Technology 

Developed 

Adoption/ Validation/ 

Commercialization, etc. 

Responsible 

Partner 

 Technology   

1 Monofilament horizontal pelagic 

longlining  

Adopted in Agatti, Androth, 

Kavaratti,  Minicoy, Kalpeni and    

Chetlat Islands. Ready to transfer 

the new technology in other 

islands 

CIFT 

 Process   

2 Improved masmin production 

method 

The process developed under the 

project to improve the quality and 

hygienic condition is standardized 

and implemented in island 

CIFT 

3 Carbon Monoxide Treatment Validated the process for 

commercialization 

CIFT 

4 Light Pulse Treatment The process developed under the 

project for extend the shelf life of 

the innovative and improved 

traditional byproduct.  Ready to 

commercialization. 

CIFT 

 Product   
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5 Tuna kure Adopted as snack product CIFT 

6 Gelatin Adopted as gelling substance CIFT 

7 SILO – Fish feed Adopted as fish feed CIFT/CMFRI 

8 Pig feed Adopted as feed CIFT 

9 Pet feed Adopted as pet feed CIFT 

10 PUFA  CIFT 

11 Ready to eat Snack products from 

tuna meat: Tuna burger, Tuna roll, 

Tuna kebab, Tuna cutlets 

Validated the product for 

commercialization 

CIFT 

 

7. Patents (Filed/Granted) 

 

S. No. Title of Patent  Inventor(s) (Name & 

Address) 

Filed/Published/

Granted 

(No./Date)  

Responsible 

Partner 

1  Smoked Masmin 

flakes and a 

process for 

preparing the 

same 

Dr. Srinivasa Gopal 

Teralandur Krishnaswamy, 

Yathavamoorthi 

Ramakrishnan,  

Mumthaz Valiyavelikakath 

Rashid,  

Dr. Bindu Jaganath,  

Dr. Suseela Mathew 

Filed; 

4276/CHE/2011 

CIFT 

2 Ready to eat 

extruded snack 

product from tuna 

(Food 

composition and a 

process for 

preparing the 

same 

Dr. Srinivasa Gopal 

Teralandur Krishnaswamy, 

Yathavamoorthi 

Ramakrishnan,  

Mumthaz Valiyavelikakath 

Rashid,  

Dr. Bindu Jaganath,  

Dr. Suseela Mathew 

Filed; 

4321/CHE/2011 

CIFT 
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8. Linkages and Collaborations  

S. No. Linkages developed 

(Name & Address of 

Organization) 

Date/Period From-

To 

Responsible Partner 

1 Fisheries Department, Union 

Territory of Lakshadweep 

 CIFT, Kochi 

2 L G Seafoods 

18/343, Palluruthy Nada, 

Cochin, Ernakulam District 

Kerala 682006 

 CIFT, Kochi 

3 Seavashram 

NGO,  

Pullani, Kalady 

 CIFT, Kochi 

4 Aswin Associates 

XIII/381, 

Karuvelipady, Cochin 

Kerala 682005 

 CIFT, Kochi 

5 Matsyafed, Kerala  CIFT, Kochi 

6 Directorate of Coldwater 

Fisheries,  

Bhimtal Post,  

Nainital District, Uttarakhand 

263136 

September 9-10, 

2012 

CIFT, Kochi 

7 National Fisheries Development 

Board 

 CIFT, Kochi 

8 Women Self Help Group, 

Kavaratti 

 CIFT, Kochi 

9 National Institute of 

Interdisciplinary Science and 

Technology,  

Industrial Estate P.O., 

Pappanamcode, 

Thiruvananthapuram, Kerala 

695019 

 CIFT, Kochi 
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9. Status on Environmental and Social Safeguard Framework  

The technologies developed under the project are mostly environment friendly. Long lining 

is eco-friendly fishing method, highly suited for coral reef ecosystems and can be adopted in 

the islands. Conversion of Pablo boats for tuna long lining in the islands is a means of 

diversification of fishing method for harvesting larger tunas by sparing young ones to grow, 

mature and spawn to thus enabling successful spawning and recruitment, which is essential for 

maintaining the stock size at optimal level, unlike pole and line fishing which targets skipjack 

tuna and smaller yellowfin tunas.  

In the process of conversion of whole tuna to various products large quantity of solid 

wastes were generated in the form of viscera, gills, dark muscle, head, bone, and skin etc. This 

waste is generally discarded and causes several environmental issues. Technologies were 

developed for the production of various value added products like, Tuna Kure, Pet food, Silo 

feed, Pig feed, gelatin etc for the benefit of human/domestic animals.   This ensures additional 

source of employment, income and helps in reducing environmental problem. 

The indigenous liquid smoke which developed under this project can impart smoke aroma 

to foods without actual smoking. This will reduce the quantum of firewood required for 

smoking and also minimize the excessive release of CO2 into the atmosphere compared to 

traditional smoking. 

Adequate exposure were given to stake holders and also to the project staff by way of 

encouraging them to participate in Trainings/Seminars/Conferences oriented towards 

environmental impact of the production and processing technologies. Special emphasis is given 

for the development of environmental friendly technologies. 

Improved masmin 

Since smoking alone being the preservation techniques used in traditional Masmin, the 

products were exposed to prolonged smoking. This occasionally leads to high levels of 

benzopyrene especially on the outer layers of the Masmin block. So large portion of this needed 

to be removed, otherwise this carcinogenic compound may cause serious health hazard to 

consumers on the long run. The improved Masmin prepared using liquid smoke or under 

controlled smoking condition had only low levels of benzopyrene content. Hygeinic packing of 

this product in Polyster/ Polythene laminated pouches will ensure long  shelf life with increased 

consumer appealing and acceptability compared to traditional at ambient temperature. This 

product further ensures better earnings. 

Masmin flake & powder 

 Traditional Masmin is very hard and difficult to use or  cook. The value added products 

Masmin flake & powder are consumer friendly and can be used directly for cooking. This can 



53 

 

be easily adopted by fishermen/entrepreneurs for small and large scale production. The 

products can be a promising commodity for internal market also for export and will ensure 

better returns to the community and will help in their socio-economic upliftment. 

10. Constraints, if any and Remedial Measures Taken 

Though, fishing being one the main occupation of the people and the region is rich in its 

fishery diversity, large exploitable potential with healthy stock, the fishery and related industry 

remain poorly developed and a full fledged value chain couldn‟t developed owing to several 

reasons; 

- Shortage of power and inadequate freshwater supply are the major causes hindering 

fishery  developments in the Island territory 

- Inadequate fish landing centres and handling facilities including jetties, processing 

and storage facilities for the excess catch if realized for future use or export. 

Available facilities are not functioning properly.    

- The existing fishing crafts are relatively small to suit the prevailing facilities of the 

Islands and to fish in territorial waters. They have lot of limitations to venture into 

distant oceanic water for fishery.   

- Fishery is being carried out only at daily sustainable level to meet the immediate 

requirement. 

- Consistent demand exists only for skipjack tuna for local consumption and 

„masmin’ production. No regular demand for yellowfin tunas and other fishes, 

except during times of skipjack famine if any.  

- Fishery is not lucrative and attractive for the local fishers and so there is shortage of 

skilled man power for fishing.  

- Territorial and adjacent waters fully support their catch requirement. So no serious 

attempts were made to develop high tech distant water fisheries and other related 

infrastructures. 

- The main and the only fishery related industry of the Island is “Masmin 

production”, which is being carried out under small scale house hold unit and not 

properly organized. Though there is persistent demand for masmin from some 

overseas markets, no sincere attempts from any quarter to improve and enhance the 

production. 

- Proper transporting and marketing channel are not available to transport fresh fish 

and masmin to mainland markets or any destination. Presently masmin is being 

exported to Japan and other market through a long chain of middlemen. ie from 

Lakshadweep to Mangalore or Tuticorin then to Srilanka- repacking  there and 

exported to Japan under new trade name. 

Mainland boats are also not permitted to enter territorial waters either to collect transport the 

catch to mainland markets. 
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11. Publications 
A. Research papers in peer reviewed journals 

Sl. 

No. 

Authors, Title of the paper,   

Name of Journal, Year, Vol. & Page No. 

NAAS 

Ratings  

Responsible 

Partner 

1 Abdussamad, E.M.  Said Koya, K.P., Prathibha Rohit, 

Joshi, K.K., Shubhadeep Ghosh, Elayath, M.N.K., 

Prakasan, D., Manju Sebastine, Beni, M. and G. Syda Rao. 

2012. Fishery of yellowfin tuna Thunnus albacares 

(Bonnaterre, 1788) in the Indian EEZ with special 

reference to their biology and population characteristics. 

Indian Journal of Fisheries, 59(3): 43-51. 

6.2 CMFRI 

2 Said Koya, K.P., U. Ganga, J. Jayasankar, R. Gireesh, T.B. 

Retheesh, R. Thangaraja and E.M. Abdussamad. 2013. 

Observations on fishery and biology of yellowfin tuna 

Thunnus albacares (Bonnaterre, 1788) from Lakshadweep 

waters. Indian Journal of Fisheries, 60(3): 119-122. 

6.2 CMFRI 

3 Aneesh Kumar K.V., S.K. Paresh, P. Pravin, B. 

Meenakumari and E.V. Radhakrishnan. 2012. First record 

of the pelagic thresher shark Alopias pelagicus (Pisces: 

Alopiiformes: Alopiidae) from the Lakshadweep Sea, 

India. Marine Biodiversity Records, 5: e.16 

Not Available CIFT 

4 Aneesh Kumar K.V., S.K. Paresh, P. Pravin, V.R. Madhu 

and B. Meenakumari. 2013. Effect of hook design on 

longline catches in Lakshadweep Sea. Indian Journal of 

Fisheries, 60(1): 

6.2 CIFT 

5 Aneesh Kumar K.V., S.K. Paresh, P. Pravin, B. 

Meenakumari and E.V. Radhakrishnan. 2013. First Record 

of the Grey Reef Shark Carcharhinus amblyrhynchos, 

(Bleeker, 1856) (Carcharhiniformes: Carcharhinidae) 

from the Lakshadweep Sea, India, Journal of Threatened 

Taxa, 5(1): 3580–3582 

4.5 CIFT 

6 Aneesh Kumar K.V., S.K. Paresh, P. Pravin, M.V. Baiju 

and B. Meenakumari. Studies on the bycatch in 

experimental tuna longlines operated in Lakshadweep Sea, 

India.  

Under review 

in Journal of 

Applied 

Ichthyology 

CIFT 
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7 Aneesh Kumar K.V., S.K. Paresh, P. Pravin, and B. 

Meenakumari. Efficacy of bait species and baiting pattern 

on hooking rates and bait loss during experimental longline 

operations in Lakshadweep Sea, India. 

Under review 

in Indian 

journal of 

Geo-Marine 

Sciences 

CIFT 

8 Aneesh Kumar K.V., S.K. Paresh, Pravin, P. and 

Meenakumari, B. Hooks, Baits and Bycatch issues in Tuna 

Longline Fisheries- A Review. 

Under review 

of Marine 

Fisheries 

Review, 

NOAA, US 

CIFT 

9 Baiju, M.V., P. Pravin, R. Raghuprakash, M. Baiju, S.K 

Paresh, and K.V. Aneesh Kumar. 2013. Modification of 

Pablo boats for longlining  in Lakshadweep, Fishing 

Chimes, 33(8):  

Not Available CIFT 

 

B. Books/ Book chapters/ Abstracts/ Popular articles, Brochures, etc. 

S. 

No. 

Authors, Title of the papers   

Name of Book/ Seminar/ Proceedings/Journal, Publisher, Year, 

Page No. 

Responsible 

Partner 

 Proceedings  

1 Pillai, N.G.K. and Ganga, U. Fishery and biology of tunas in the Indian 

Seas. In: Harvest and Post-Harvest Technology for Tuna (Joseph, J., 

Boopendranath, M.R., Sankar, T.V., Jeeva, J.C. and Kumar, R., Eds.), 

Society of Fisheries Technologists, India, Cochin, 2008, pp 10-35 

CMFRI 

2 Somvanshi, V.S., Sijo, P.V. and Varghese, S. Current status of 

assessment of oceanic tuna stocks in Indian Ocean. In: Harvest and 

Post-Harvest Technology for Tuna (Joseph, J., Boopendranath, M.R., 

Sankar, T.V., Jeeva, J.C. and Kumar, R., Eds.), Society of Fisheries 

Technologists, India, Cochin, 2008, pp 36-51. 

FSI 

3 Pravin, P., Meenakumari, B. and Boopendranath, M.R. Harvest 

technologies for tuna and tuna like fishes in Indian seas and bycatch 

issues. In: Harvest and Post-Harvest Technology for Tuna (Joseph, J., 

Boopendranath, M.R., Sankar, T.V., Jeeva, J.C. and Kumar, R., Eds.), 

Society of Fisheries Technologists, India, Cochin, 2008, pp 79-103. 

CIFT 

4 Srinivasagopal, T.K., Ravishankar, C.N., Bindu, J. and Ashokkumar, K. CIFT 
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Processing and product development from Tuna. In: Harvest and Post-

Harvest Technology for Tuna (Joseph, J., Boopendranath, M.R., Sankar, 

T.V., Jeeva, J.C. and Kumar, R., Eds.), Society of Fisheries 

Technologists, India, Cochin, 2008, pp 104-127. 

5 Yathavamoorthi, R. Mumthaz, V.R., Jinu, M., Bindu, J, Mathew, S and 

T.K. Srinivasa Gopal. Comparative evaluation of traditional and 

improved masmin. In: Coastal Fishery Resource of India: Conservation 

and Sustainable Utilization (Meenakumari, B., Boopendranath, M.R., 

Edwin, L., Sankar, T.V., Gopal, N and Ninan, G. Eds.), Society of 

Fisheries Technologists, India, 2010, pp 703 -714. 

CIFT 

6 Mumthaz, V.R., Yathavamoorthi, R., Thomas, A., Bindu, J., Mathew, S. 

and T.K. Srinivasa Gopal. A comparative evaluation on the biochemical 

composition of three commercially important tuna. In: Coastal Fishery 

Resource of India: Conservation and Sustainable Utilization 

(Meenakumari, B., Boopendranath, M.R., Edwin, L., Sankar, T.V., 

Gopal, N and Ninan, G. Eds.), Society of Fisheries Technologists, India, 

2010, pp 742-753. 

CIFT 

7 Bindu, J., Ravishankar, C.N. and T.K. Srinivasa Gopal. Thermal 

processing of ready to serve masmin curry from skipjack tuna in opaque 

restorable pouches. In: Coastal Fishery Resource of India: Conservation 

and Sustainable Utilization (Meenakumari, B., Boopendranath, M.R., 

Edwin, L., Sankar, T.V., Gopal, N and Ninan, G. Eds.), Society of 

Fisheries Technologists, India, 2010, 529-539. 

CIFT 

8 Srinivasa Gopal, T.K. Pulsed light preservation. 2013. In: PROTECH- 

2013, National Seminar on Application of Emerging Technologies in 

Fish Processing, at Central Institute of Fisheries Technology, Cochin. 

Society of Fisheries Technologists India, ZTMC-BPD south zone, CIFT 

cochin and IFAA Cochin 

CIFT 

 International Conference  

1 Yathavamoorthi, R., Mumthaz, V.R., Bindu, J., Suseela Mathew and 

T.K. Srinivasa Gopal. Utilisation of tuna processing waste for the 

production of fish feed. International Conference on Asia Pacific 

Aquaculture 2011, organized by College of Fisheries and World 

Aquaculture Society, Cochin 

CIFT 
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2 Mumthaz, V.R., Yathavamoorthi, R., Bindu, J., Toms, C.J. and T.K. 

Srinivasa Gopal. Shelf life evaluation of tuna burger under Sous-Vide 

Technology during Chilled Storage (2±1
0
C). In: International 

Conference on Asia Pacific Aquaculture 2011,  organized by College of 

Fisheries & World Aquaculture Society, Cochin. 

CIFT 

3 Srinivasa Gopal, T.K. Tuna by-products for food and nutrition security. 

In: Regional workshop on improving post-harvest practices and 

sustainable market development for long line fisheries for tuna and other 

large pelagic fish species in the Indian Ocean Region, 2012, held at 

Colombo, Sri Lanka. 

CIFT 

4 Ananthanarayanan, T.R., Nithin, C.T., Yathavamoorthi, R., Bindu, J., 

Toms, C.J. and T.K. SrinivasaGopal. Effect of variable pulse light 

treatment on yellowfin tuna (Thunnus albacares) steaks. Poster 

presented in Food Technology-2012, International Conference, and 

Exhibition on Food Processing & Technology, on November 22-24, 

2012 at Hyderabad International Convention Centre, Hyderabad, India, 

Organised by OMICS group, USA. 

CIFT 

5 Nithin, C.T., Ananthanarayanan, T.R., Yathavamoorthi, R., Bindu, J. 

and T.K. Srinivasa Gopal. Physico-chemical changes in liquid smoke 

flavoured yellowfin tuna (Thunnus albacares) sausage during chilled 

storage. 2012. In: Global Symposium on Aquatic Resources for 

Eradicating Hunger and Malnutrition – Opportunities and Challenges, 

on December 4-6, 2012 at Milagris Convention Centre, Mangalore, 

Karnataka. (Poster) 

CIFT 

6 Ananthanarayanan, T.R., Nithin, C.T, Yathavamoorthi, R., Toms C.J., 

Bindu, J. and  T.K. Srinivasa Gopal. Effect of pulsed light and chemical 

treatment on shelf life of chill stored yellowfin yuna (Thunnus 

albacares) steaks. 2012.  In: Global Symposium on Aquatic Resources 

for Eradicating Hunger and Malnutrition – Opportunities and 

Challenges, on December 4-6, 2012 at Milagris Convention Centre, 

Mangalore, Karnataka. (Poster) 

CIFT 

 Abstracts  

1 R. Yathavamoorthi, Nithin, C.T., Suseela, M., Ananthanarayanan, T.R., 

Bindu, J., Anandan, R and  T.K. Srinivasagopal. 2013. Utilization of 

CIFT 
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tuna waste silage as a novel pig feed ingredient, (poster presentation) In: 

International symposium on Greening Fisheries, held on May 21-23 at 

Central Institute of Fisheries Technology, SOFTI, Cochin 

2 C.T. Nithin, Suseela, M., Yathavamoorthi, R., Ananthanarayanan, T.R., 

Bindu, J., Anandan, R and T.K.Srinivasagopal. Supercritical carbon 

dioxide extraction of PUFA rich oil from freeze dried tuna red meat. In: 

International symposium on Greening Fisheries, held on May 21-23 at 

Central Institute of Fisheries Technology, SOFTI, Cochin 

CIFT 

3 C.T. Nithin, Suseela, M., Yathavamoorthi, R., Ananthanarayanan, T.R., 

Bindu, J., Anandan, R. and T.K. Srinivasagopal. 2013. Supercritical 

carbon dioxide extraction of PUFA rich oil from freeze dried tuna red 

meat, Abstract (Oral presentation) presented in International symposium 

on Greening Fisheries held on May 21-23 at Central Institute of 

Fisheries Technology, Jointly organized by SOFT(I), CIFT 

CIFT 

 Raghu, P.R., Pravin, P, Baiju, M.V, Baiju. M,  Paresh, S.K. and K.V. 

Aneesh Kumar. 2013. Fishing technological interventions to  improve,  

sustainability and viability  of small scale fisheries with special 

reference  to  Lakshadweep  long lining Model. Abstract presented at 

Presented at TBTI-CESS International Conference on Small Scale 

Fisheries held in Hyderabad, India on December 10-13, 2013. 

 

 Brochures  

1 Srinivasa Gopal T.K., Yathavamoorthi R., Mumthaz V.R. and Bindu, J. 

Tuna Kure. 2010. NAIP Tuna Technology Information Series 1. 

CIFT 

2 Srinivasa Gopal T.K., Yathavamoorthi R., Mumthaz V.R., Bindu J and 

Suseela Mathew. Smoked masmin flakes. 2010. NAIP Tuna Technology 

Information Series 2. 

CIFT 

3 Bindu J, Yathavamoorthi R., Mumthaz V.R. and Srinivasa Gopal TK. 

Masmin powder. 2010. NAIP Tuna Technology Information Series 3. 

CIFT 

4 Bidu J., Yathavamoorthi, R., Mumthaz, V.R. and Srinivasa Gopal, T.K. 

Smoked tuna in oil. 2010. NAIP Tuna Technology Information Series 4. 

CIFT 

5 Srinivasa Gopal T.K., Yathavamoorthi R., Mumthaz V.R., Bindu, J. and 

Suseela Mathew. SILO Feed. 2011. NAIP Tuna Technology 

Information Series 5. 

CIFT 

6 Bindu J, Mumthaz VR, Yathavamoorthi R and Srinivasa Gopal T.K. CIFT 
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Tuna Burger. 2010. NAIP Tuna Technology Information Series 6. 

7 Bindu J, Mumthaz VR, Yathavamoorthi R and Srinivasa Gopal T.K. 

Tuna Spring Roll. 2011. NAIP Tuna Technology Information Series 7. 

CIFT 

8 Baiju M.V., Pravin, P., Raghu Prakash, Baiju M, Aneesh Kumar, K.V. 

and Paresh S Khanolkar. Modification of Pablo boats for tuna longline 

fishing. 2011. NAIP Tuna Technology Information Series 8. 

CIFT 

9 Pravin, P, Baiju MV, Raghu Prakash, Baiju, M, Parsh S Khanolkar and 

Aneesh Kumar, KV.  Horizontal Pelagic Longlines. 2011. NAIP Tuna 

Technology Information Series 9. 

CIFT 

10 Bindu J, Yathavamoorthi R, Ananthanarayanan, T.R. and Srinivasa 

Gopal TK. Tuna Sausage. 2011. NAIP Tuna Technology Information 

Series 10. 

CIFT 

 

12.  Media Products Developed/Disseminated 

Sl. 

No. 

CD, Bulletins, Manuals, 

Posters  etc. (Year wise) 

No. of 

Copies 

Distribution Responsible 

Partner 

 CD    

1 Masmin Flake Production, 

(2010) 

Srinivasa Gopal, T.K., 

Yathavamoorthi, R., Mumthaz, 

V.R., Bindu, J., and Suseela 

Mathew. (2010) CIFT, Cochin 

 Displayed and distributed 

in various meetings and 

trainings organized or 

participated by CIFT 

CIFT 

2 SILO Feed (2011) 

Srinivasa Gopal, T.K., 

Yathavamoorthi, R., Mumthaz, 

V.R., Bindu, J. and Suseela 

Mathew.  

 -do- CIFT 

3 Pet Food (2012) 

Srinivasa Gopal, T.K., 

Yathavamoorthi,R., Mumthaz, 

V.R., Bindu, J. and Suseela 

Mathew. 

 -do- CIFT 

 Manual    

1 Estimation of marine fish 

landings of Lakshadweep 

islands: Methodology and 

Instructions (2009) 

Radhakrishnan, E.V., 

Saidkoya, K.P., Jayasankar, J 

and C. Ramachandran. 

 Displayed and distributed 

in various meetings and 

trainings organized or 

participated by CMFRI 

CMFRI 

 



60 

 

13. Meetings/Seminars/Trainings/Kisan Mela, etc. organized 

 

Sl. 

No. 

Details of 

Meetings/Seminars/Tr

ainings, etc. 

Duration 

(From-To) 

No. of 

personnel 

Trained 

Budget 

(`) 

Organizer  

(Name & Address) 

1 Workshop on 

ecolabeling and 

sustainable Fisheries 

management 

 55   

NAIP 

Fund 

CMFRI, Cochin 

2 Training on trophic 

modeling 

05.11.2009-

07.11.2009 

24 NAIP 

Fund 

 

CMFRI, Cochin 

3 Training on Analytical 

methods in fish stock 

assessment with special 

emphasis on tuna and 

tuna like resources 

19.07.2010- 

24.07.2010 

10  

NAIP 

Fund 

 

CMFRI, Cochin 

4 Training programme on 

“Harvest and Post-

Harvest Technology of 

tuna” 

28.02.2009-

07.03.2009 

10  

NAIP 

Fund 

 

CIFT Cochin 

5 Training programme on 

“Fish processing and 

value addition”  at 

Kavaratti 

22.07.2009-

24.07.2009 

40  

NAIP 

Fund 

 

CIFT, Cochin 

6 Training programme on 

“Modification of Pablo 

Boats” Conducted at 

Agatti. for easy 

understanding of long 

line accessories fitting 

for the modification 

Pablo boat to catch Tuna 

28.05.2009-

29.05.2009 

20  

NAIP 

Fund 

 

CIFT, Cochin 

7 Onboard training for the 

fishermen of 

09.03.2010-

14.03.2010 

25  

NAIP 

 

CIFT, Cochin 
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Lakshadweep given in 

“MFV. Om” and “MFV 

Cosmos” tuna long 

liners of M/s Vinayaka 

Mangalore, Karnataka 

Fund 

8 Training on Value added 

products from tuna at 

Sevashram, Pullani, 

Angamaly, Kerala 

29.03.2010-

30.03.2010 

30  

NAIP 

Fund 

 

CIFT, Cochin 

9 Training programme on 

“Modification of Pablo 

Boats” conducted at 

Androth. 

05.11.2010-

08.11.2010 

15  

NAIP 

Fund 

 

CIFT, Cochin 

10 Workshop on tuna 

processing and value 

addition at Kavaratti 

04.03.2011 57 NAIP 

Fund 

CIFT, Cochin 

11 Training programme on 

Silo feed Production at 

Champawath, 

Uttarakhand 

08.10.2012-

10.08.2012 

40  

NAIP 

Fund 

 

CIFT, Cochin 

12 Awareness programme 

on value added products 

from tuna at Minicoy, 

Lakshadweep 

260.3.2013 50  

NAIP 

Fund 

 

CIFT, Cochin 

13 Training programme on 

Development of value 

added products from 

Tuna  at CIFT, Cochin 

06.07.2013-

07.07.2013 

5  

NAIP 

Fund 

 

CIFT 

 

14. Participation in Conference/ Meetings/Trainings/ Radio talks, etc.  

Sl. 

No. 

Details of 

Meetings/Seminars/ 

Trainings/Radio talk, 

etc.(Name & Address) 

Duration 

(From-To) 

Budget 

(`) 

Participant  

(Name & Address) 

1 Training on Pulse light 

preservation at CENTA, 

Monells  IRTA building A, 

Spain 

17.02.2010-

18.03.2010 
NAIP Fund 

Dr. T.K. Srinivasa Gopal, 

Director, CIFT 
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2 
Training on Tuna Long 

lining at SEAFDEC, 

Training Department 

THAILAND 

03.11.2009-

20.11.2009 
NAIP Fund 

Dr. P. Pravin 

Senior Scientist 

CIFT 

3 NAIP component-2 Annual 

Workshop at Dharwad 

15.03.2011-

16.03.2011 
NAIP Fund 

R. Yathavamoorthi  

RA, NAIP, CIFT 

4 

NAIP Annual workshop at 

Coimbatore 

14.04.2010-

16.04.2010 
NAIP Fund 

Dr. T. K. Srinivasa Gopal 

(Director) & 

R. Yathavamoorthi,  

RA, NAIP, CIFT 

5 International Conference on 

Asia Pacific Aquaculture 

2011 at Le Meridian, 

Cochin orgainsed by Asian 

Fisheries Society 

17.01.2011-

20.01.2011 
NAIP Fund 

Dr. J. Bindu, Senior Scientist, 

R. Yathavamoorthi, RA, NAIP 

& V.R. Mumthaz, SRF, NAIP, 

CIFT 

6 9th Indian Fisheries Forum 

(9th IFF 2011) at IMAGE 

Auditorium, MRC Nagar, 

Chennai, Tamil Nadu 

organized by CMFRI, 

Cochin 

19.12.2011-

23.12.2011 
NAIP Fund 

Dr. E.V. Radhakrishnan 

Principal Scientist, CFD, 

CMFRI, Cochin 18 

7 

9
th

 Indian Fisheries Forum 

(9th IFF 2011) at IMAGE 

Auditorium, MRC Nagar, 

Chennai, Tamil Nadu 

organized by CMFRI, 

Cochin 

19.12.2011-

23.12.2011 
NAIP Fund 

Dr. T.K. Srinivasa Gopal, 

Director, CIFT, 

Dr. J. Bindu, R., Senior 

Scientist,  

Yathavamoorthi, R., RA, 

NAIP &  

T. R. Ananthanarayanan, SRF, 

NAIP, CIFT 

8 International Conference 

and Exhibition on Food 

Processing & Technology, 

at Hyderabad International 

Convention Centre, 

Hyderabad, India, 

Organised by OMICS 

group, USA. 

22.11.2012-

24.11.2012 
NAIP Fund 

T.R. Ananthanarayanan,  

SRF, NAIP,  CIFT 

9 Global symposium Aquatic 

Resource for Eradicating 

Hunger and Malnutrition-

Opportunities and 

Challenges organised by 

Asian Fisheries Society 

04.12.2012-

06.12.2012 
NAIP Fund 

T.R. Ananthanarayanan & 

Nithin C.T.,  

SRF, NAIP, CIFT,  

10 FAO Regional workshop 

on Processing and product 

development form tuna, 

24.08.2012 NAIP Fund 
Dr. T.K. Srinivasa Gopal, 

Director, CIFT,  

11 
NAIP Agribusiness 

conclave 

12.06.2013-

13.06.2013 
NAIP Fund 

Dr. T.K. Srinivasa Gopal, 

Director, CIFT 

& Dr. J. Bindu, Senior 
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Scientist, CIFT 

12 7th IFCON 2013 at CFTRI 

campus organized by 

AFSTI and CFTRI in 

association with DFRL and 

NIFTEM. 

18.12.2013-

21.12.2013 
NAIP Fund 

Dr. T.K. Srinivasa Gopal 

Director, CIFT, Cochin 

T.R. Ananthanarayanan & 

Nithin C.T., SRF, NAIP, CIFT 

13 

Meeting at Kavaratti 

Lakshadweep to review the 

progress of the project 

Dec 2013 NAIP Fund 

Dr. T.K. Srinivasa Gopal 

Director, CIFT, 

Dr. P. Pravin, Principal 

Scientist, CIFT & 

Pradeep Kumar Mahato, CIFT 

 

 

15. Foreign Trainings/Visits: 

Sl.  

No. 

Name, 

Designation, 

Address of 

the Person 

Visit/Training/Semina

r its Place, 

Organization and 

Duration (From-To) 

Dates of 

Seminar 

Delivered and  

Report 

Submitted on 

Return 

Follow up 

Action 

Total 

Cost (`) 

1 Dr. T.K. 

Srinivasa Gopal, 

Director, CIFT,  

Matsyapuri post. 

Cochin -29 

CENTA, Monells  

IRTA building A, 

Spain  

30 days (17
th

  Feb to 

18
th

  March 2010) 

18.05.2010-

17.06.2010 

Research work is 

going on in pulsed 

light preservation 

in this project 

 

2 Dr. P. Pravin 

Senior Scientist 

CIFT,  

Matsyapuri post, 

Cochin -29 

SEAFDEC, Training 

Department Thailand 

(03 – 20
th

 Nov 2009) 

 

18
th

 May 2010 

20thMarc2010 

Long line fishing 

operations 

demonstrated in 

Agatti , Minicoy 

and Androth 
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16. Performance Indicators 

(As per the enclosed format in Appendix-1: Component-wise; and Sub-component-wise) 

S. No. Indicator Total No. 

1.  No. of production technologies released and/or adopted  2 

2.  No. of processing technologies released and/or adopted  16 

3.  Number of technologies/products commercialized based on NAIP research  2 

4.  No. of new rural industries/enterprises established/ upgraded  0 

5.  No. of product groups for which quality grades developed and agreed  4 

6.  
Total no. of private sector organizations (including  NGOs) participating in 

consortium  
4 

7.  No. of farmers involved in consortia activities   

8.  Total number of farmers‟ group developed for marketing and processing  285 

9.  
Number of patent/intellectual property protection applications filed based 

on NAIP research  
2 

10.  
Number of patents/intellectual property protections granted/published based 

on NAIP research 
0 

11.  Number of scientists trained overseas in the frontier areas of science   2 

12.  Number of scientists trained overseas in consortium-based subject areas 2 

13.  No. of scientists participated in conference/seminar etc. abroad 2 

14.  Success stories  2 

15.  Incremental employment generated (person days/year/HH)  
Baseline Final 

0 0 

16.  Increase in income of participating households (` per annum) 
Baseline Final 

0 0 

17.  Number of novel tools/protocols/methodologies developed 5 

18.  Publications   

 Articles in NAAS rated journals 2 

 Articles in other journals 5 

 Book(s) 0 

 Book chapter(s) 2 

 Thesis 1 

 Popular article(s) (English)  2 

 Newspaper article(s) 5 
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 Seminar/Symposium/Conference/Workshop Proceedings  

 Technical bulletin(s)  

 Manual(s) 2 

 CDs/Videos 3 

 Popular article(s) in other language 2 

 Folder/Leaflet/Handout 12 

 Report(s) 4 

 Success stories 2 

 

17. Employment Generation (man-days/year):  Nil 

18. Assets Generated 

(Details to be given on equipments and works undertaken in the sub-project, costing more 

than ` 10,000/- in each case) 

 

(i) Equipment    

S. 

No. 

Name of the Equipment 

with Manufacturers 

Name, Model and Sr. No. 

Year of 

Purchase 

Quantity 

(Nos.) 

Total cost 

(`) 

Responsible 

Partner 

1 Fish age determination 

device 

Make: Buhler, Germany 

International Trade Links 

Instrumentation Pvt. Ltd., 

Akurli Road, Kandivali 

Mumbai 

2009 1 34,00,543.00 CMFRI Kochi 

2 GPS 

Make: Gramin 

Model: MAP 60;  

            MAP 76 CSX 

2008 10 2,25,000.00 CMFRI Kochi 

3 PC with printer & UPS 

Make: ACER 

Model: Acer Power Q35 

Sr.: AW S23051118516064 

LE 

2008;2009 1 65,259.00 CMFRI Kochi 
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UPS 500 VA 

Printer 

Model: LaserJet P 2015 

Sr: ETL 86080338170 

      A43542BO 

4 Scanner 

Make: Canon 

Model: Canon Lide 600F 

2008 1 10,300.00 CMFRI, Kochi 

5 Audio Visual Equipments 

 

LCD TV 

Make: Samsung 

Model: 4 Series 32A450 

Sr.: 32” Series 4 

DVD Player 

Make: Samsung 

Model: DIVX 

Digital Camera 

Make: Sony 

Model: SONY DSC – S730 

Model: SONY DSC-W-150 

 

2009 1 99,490.00 

 

 

 

 

 

 

 

 

 

 

 

14,900.00 

CMFRI Kochi 

6 External Hard Disk 

Make: HDD 

Model: HDD 160 GB 

2008 1 3,125.00 CMFRI, Kochi 

7 Handy Cam 

Make: SONY 

Model: HDR SRIOE 

Sr. : 0813797 

LCS HAB Handy cam bag 

2008 1 39,500.00 CMFRI, Kochi 

8 Image Analyzing Unit with 

Image Projector 

Calgon Scientific Co. 

Model: Model SI-5C  

Moticam Pro 285A 

2013 1 8,98,584.00 CMFRI Kochi 
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9 SAS Software 2010 1 4,200.00 CMFRI, Kochi 

10 STD meter 2009 1 14,90,000.00 FSI Mumbai 

11 SONAR 

SONAR (SS395-E-110-8) 

Split Screen Sonar Electric 

Hoist 

2008 1 13,82,430.00 CIFT, Kochi 

12 PC with Printer & UPS 

Wipro-I Value, HP K7108 

2009 1 68,480.00 CIFT, Kochi 

13 Carbon Monoxide 

Generating System 

Sundray Industries 

Mysore 570020 

2010 1 98,082.00 CIFT, Kochi 

14 Mould Thermoformed 

Trays 

Masmin Flaking Machine 

Sundray Industries 

Mysore 570020 

2010 1 1,40,098.00 CIFT, Kochi 

15 Pulsed Light Preservation 

Machine 

Model: RC 847 

Xenon Corporation 

USA 

2010 1 33,26,000.00 CIFT, Kochi 

16 Ultra Low Temperature 

Freezer 

Model: DF 8520 

Iishine Biobase 

South Korea 

2010 1 3,43,319.00 CIFT, Kochi 

17 Liquid Smoke Production 

Unit 

Model: CS700EL FLR 

Kerres Anlagensysteme 

GmbH Germany 

2010 1 17,23,274.00 CIFT, Kochi 

18 Filling Machine for Curried 2009 1 1,88,437.00 CIFT, Kochi 
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Product 

Sundray Industries 

Mysore 570020 

19 Food Texture Analyzer 

Model: TA Plus Single 

column 

Loyd Instruments Pvt. Ltd., 

United Kingdom 

2008 1 9,99,999.00 CIFT, Kochi 

20 Cabinet smoker 

M/s.  Anna Industries, 

Angamaly, Kerala 

2013 3 3,02,550.00 CIFT, Kochi 

21 Masmin flaking machine, 

M/s. Sunray Industries 

Mysore- 570020 

2013 4 5,95,164.00 CIFT, Kochi 

22 Stainless steel tables, 

M/s. SVW Metal Industries 

& Engineering, Cherthala 

2013 5 2,75,691.00 CIFT, Kochi 

23 Weighing scale, 

M/s. Nexus solutions 

Cochin 

2013 10 1,86,000.00 CIFT, Kochi 

24 Flake ice machine,  

M/s. Castel Mac SPA, 

Italy. 

2013 3 15,11,261.00 CIFT, Kochi 

25 Hand sealers, M/s. Sevana 

Traders & Services Pvt. 

Ltd., Cochin 

2014 4 12,684.00 CIFT, Kochi 

26 Foot operated  impulse 

sealer, M/s. Sevana Traders 

& Services Pvt. Ltd., 

Cochin 

2014 4 55,293.00 CIFT, Kochi 

27 PC with printer 2008 1 74,996.00 Fisheries 

Department, UT 

of Lakshadweep 
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(ii) Works  Nil 

 

S. No. Particulars of the Work,  

Name and Address of 

Agency Awarded the 

Work 

Year of 

Work Done 

Quantity 

(Nos.) 

Total 

Cost 

(`) 

Responsible 

Partner 

      

 

(iii) Revenue Generated    Nil 

(Details may be given on revenue generated in the sub-project viz., sale of seeds, farm 

produce, products, patents, commercialization, training, etc.) 

 

S. No. Source of Revenue Year Total amount 

(`) 

Responsible 

Partner 

     

 

(iv)  Livestock     Not Applicable 

(Details of livestock procured/produced in the sub-project) 

S. No. Details of 

Livestock 

(Breed, etc.) 

Year of 

Procurement/Production 

Nos. Total 

Cost (`) 

Responsible 

Partner 

 

19.  Awards and Recognitions: Nil 

 

20.  Steps Undertaken for Post NAIP Sustainability 

The aim of the project was to develop a commercial fishery and utilization of yellowfin 

tuna for the over all socio-economic upliftment of the fishing community and region. Based 

on the interventions under the project and outcome, we feel that there is ample scope for the 

sustainability of the value chain, which is at its initial phase of development.  

 

i. Sustainability in terms of basic information for planning 

The basic information generated on the stock abundance, ecological interaction 

between ecosystem components and potential available for exploitation is sufficient for policy 

makers, entrepreneurs, and fishing community to plan for the exploitation strategy.  
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ii. Sustainability in terms of production technology 

The eco-friendly long lining technology for harvesting yellowfin tuna and other 

large fishes is most suited for coral and deep oceanic ecosystem like Lakshadweep. Operation 

of this gear from existing Pablo boats and from large vessels was demonstrated to fishers.  

 

 Fishers were motivated and trained on all aspects of yellowfin tuna fishing right from 

modification of existing boats to fishing operation. Fishers are already skilled to divert 

their present fishing activities towards exploitation of large yellowfin tunas and like 

fishes. Further, the UT of Lakshadweep had planned several promotional activities like 

financial assistance for introducing new large (OAL 55 – 65 feet) multiday day fishing 

boats  (costing up to  25 Lakhs),  or on hull and engine for Lakshadweep type boats or for 

up gradation / renovation of crafts.  Further, the UT of Lakshadweep has proposed to 

procure a mother vessel and also tuna long liners for operation in Lakshadweep seas. This 

will further sustain the NAIP initiatives.  

 Department of Fisheries UT of 

Lakashadweep is introducing a 10 t 

carrier vessel to collect and transport 

catch to mainland/processing 

facilities. This vessel is at its final 

stage of construction and will be 

commissioned by March/April 2014 

 A noteworthy horizontal 

development is the introduction of 

a large (59 ft) new multi-day 

fishing boat from Agatti island by a 

prospective entrepreneur on his 

own by taking the cue from the 

recent developments on yellowfin 

tuna fishing. The boat was commissioned in February 2014 and already completed two 

fishing cruises. The catch consisting of tunas, other large pelagic, sharks etc were landed 

at Mangalore. Results of both sorties were highly encouraging.   

 

iii. Sustainability in terms of processing and production development 

 Handling protocols for fish on board and at landing centres and processing protocols for 

improving the quality of traditional products and for new products were developed and 
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transferred to stake holders for the production of high quality products, to ensure better 

consumer acceptance. This will enhance the demand for the products and aid in sustaining the 

value chain.  

 

 Several skill enhancement programmes were conducted on improving the quality 

standards of traditional products, development of value added products and effective way 

for utilizing processing wastes into value added products. Some of the suggestions were 

already taken up by some entrepreneurs. Such adoptions will help in generating more 

employment opportunities and income for local women and youth. 

iv.   Sustainability in terms of marketing. 

  The Catch by the newly introduced fishing boat found good market in mainland. The 

value added traditional products from Lakshadweep is also having good demand along the 

mainland markets.  

- Local fishers and entrepreneurs are observing the developments very keenly.  

- The success of these developments will motivate more to come forward. 

 The developments, though slow, are positive and clear leading to the emergence 

of a more functional value chain. All indications are that the value chain will grow 

further, if the administration provides all hearted encouragement and pro active support. 

 

  

 

21. Possible Future Line of Work  

(Comments/suggestions of CPI regarding possible future line of work that may be taken up 

arising out of this sub-project) 

 Towards the fag end of the projects several positive developments are taking place like 

slow emergence of value chains. It was felt that much can be done along the region to develop 

fishery for oceanic tunas, other large pelagics and reef fishes. One such thing is getting a Geo-

Reference for the products emerging from the region. It will help in developing an individual 

identity for the products. A new project is in the offing awaiting approval. If approved, the 

project will be implemented shortly. This, it is hoped to strengthen several weaker links on the 

value chain and leads to the emergence of new links which will spread the fame of the region to 

international attention.     

 The region is also rich in large perches and carangids and is available close to the  

island vicinity. Live grouper & perch marketing is a fast growing trade at international arena. 
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There is good scope for collection and transportation of live fishes to mainland and to 

international markets. Also the scope for marine ornamental fish trade is immense. These areas 

needed to be explored through proper interventions. A PPP model development will best suit 

for the region, while considering the limitations of the territory in terms of land availability, 

power and water shortage, connectivity etc.    

  At the Institute level a new resource monitoring programme for the Lakshadweep island 

ecosystem is under consideration.. The factors to be taken care of and the modalities of 

operation is under consideration. 

 

 

22. Personnel 

(Staff of Lead Centre & Partner-wise, their Name, Designation, Discipline and Duration) 

 From – To (DD/MM/YYYY) 

Research Management (CL)  

1. Dr. G. Syda Rao 

Director, 

CMFRI 

18.03.2008 – 31.03.2013 

2. Dr. A. Gopalakrishnan 

Director, 

CMFRI 

01.04.2013 - Continues 

Scientific (CPI, CCPI, others)  

CPI  

3. Dr. E.V. Radhakrishnan 

Principal Scientist & HoD 

Crustacean Fisheries Division 

CMFRI       

18.03.2008 – 31.01.2012 

4. Dr. E.M. Abdussamad 

Senior Scientist 

Pelagic Fisheries Division 

CMFRI 

01.02.2012 – 31.03.2014 

CCPI  

5. Dr. E. Vivekanandan 

Principal Scientist & HoD 

Demersal Fisheries Division, CMFRI 

18.03.2008 – 31.03.2012 
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6. Dr. R. Sathiadas 

Principal Scientist & HoD 

SEETD, CMFRI 

18.06.2008 – 31.07.2011 

7. Dr. K.S. Mohamed 

Principal Scientist & HoD 

Molluscan Fisheries Division, CMFRI 

18.03.2008 – 31.03.2014 

8. Dr. J. Jayasankar 

Senior Scientist 

FRAD, CMFRI 

18.03.2008 – 31.03.2014 

9. Shr. K. P. Saidkoya 

Senior Scientist (SG) 

Pelagic Fisheries Division 

Calicut RC, CMFRI 

18.03.2008 – 31.03.2014 

10. Dr. U. Ganga 

Senior Scientist 

Pelagic Fisheries Division, CMFRI 

18.03.2008 – 31.03.2014 

11. Dr. C. Ramachandran 

Senior Scientist 

SEETD, CMFRI 

18.03.2008 – 30.03.2014 

12. Dr. Shyam S Salim 

Principal Scientist 

SEETD, CMFRI 

01.04.2013 – 31.03.2014 

13. Dr. B. Meenakumari 

Director 

      Central Institute of Fisheries Technology 

      Cochin 

18.03.2008 – 25.02.2010 

14. Dr. T.K. Srinivasagopal 

Director 

      Central Institute of Fisheries Technology 

      Cochin 

26.02.2010 – 31.03.2014 

15. Dr. P. Pravin 

Senior Scientist 

CIFT, Cochin 

18.03.2008 – 31.03.2014 

16. Dr. J. Bindhu 18.03.2008 – 31.03.2014 
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Scientist 

      CIFT, Cochin 

17. Dr. Suseela Mathew 

Senior Scientist 

CIFT, Cochin 

18.03.2008 – 31.03.2014 

18. Shri. Asokan P 

Scientist 

      CIFT 

18.03.2008 – 31.03.2014 

19. Shri. P. Baiju 

Naval Architect 

CIFT 

18.03.2008 – 31.03.2014 

20. Dr. V. Somvanshi 

Director General 

Fishery Survey of India 

Mumbai 

18.03.2008 – 31.03.2009 

21. Dr. K. Vijayakumaran 

Director General 

Fishery Survey of India 

      Mumbai 

01.04.2009 – 30.06.2013 

22. Dr. Benjamin Varghese 

Senior Scientist 

FSI, Kochi 

18.03.2008 – 31.03.2013 

23. Shri. C.G. Koya 

      Fisheries Director 

Department of Fisheries, Lakshadweep 

18.03.2008 – 31.04.2009 

24. Shri. Ismail Koya 

Fisheries Director 

Department of Fisheries, Lakshadweep 

01.05.2009 – 31.01.2010 

25. Dr. Cheriya Koya 

Fisheries Director 

            Department of Fisheries, Lakshadweep 

01.02.2010-31.03.2011 

26. Dr. Anwar Ali 

           Director of Fisheries 

           Department of Fisheries, Lakshadweep 

01.02.2012-31.03.2014 
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Technical  

27. Shri. Tony J 

Senior Technical Officer 

Fishery Survey of India 

18.03.2008 – 31.03.2003 

Contractual  

Shri. M. Antony Joseph, Senior Research Fellow 31.06.2008 - 31.03.2013 

Shri T.B. Retheesh, Senior Research Fellow 01.07.2008 – 31.03.2013 

Dr. R. Gireesh, Research Associate 16.07.2008 – 31.03.2013 

Dr. R. Thangaraja, Senior Research Fellow 2011 - 31.03.2013 

Shri Yathavamoorthi, Research Associate  

Shri Aneesh P.M., Senior Research Fellow  

Shri. Paresh, K., Senior Research Fellow  

 

23. Governance, Management, Implementation and Coordination 

A.   Composition of the various committees (CIC, CAC, CMU, etc.) 

S. No. Committee Name Chairman 

(From-To) 

Members 

(From-To) 

1. CIC Dr. G. Sydarao 

Director, CMFRI 

18.06.2008 – 31.03.2013 

 CIC Dr. A. Gopalakrishnan, 

Director 

01.04.2013 – 31.03.2014 

2. CAC Dr. M. Devaraj 

18.03.2008 – 31.06.2013 

Dr. P.P. Pillai 

18.03.2008 – 31.03.2013 

  Dr. P.S.B.R. James 

01.07.2013- 31.03.2014 

Shri. C.M. Muralidharan 

18.03.2008 – 31.03.2013 

   Shri. Anil Nair 

18.03.2008 – 31.03.2014 

   Shri. A. Christian 

18.03.2008-31.03.2014 

3. CMU Dr. G. Sydarao 

Director, CMFRI 

18.06.2008 – 31.03.2013 

  Dr. A. Gopalakrishnan, 

Director 

01.04.2013 – 31.03.2014 
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A.   List of Meetings organized (CIC, CAC, CMU, etc.) 

S. No. Details of the meeting  Date Place & Address (Where meeting 

was organized) 

1. CIC  24.04.2008 CMFRI, COCHIN 

  21.10.2008 CMFRI, COCHIN 

  22.10.2008 CMFRI, COCHIN 

  11.11.2008 CMFRI, COCHIN 

  24.02.2009 CMFRI, COCHIN 

  05.10.2009 CMFRI, COCHIN 

  23.03.2010 CMFRI, COCHIN 

2. CAC 12.08.2008 CMFRI, COCHIN 

  27.03.2009 CMFRI, COCHIN 

  05.10.2009 CMFRI, COCHIN 

  24.03.2010 CMFRI, COCHIN 

  01.10.2010 CMFRI, COCHIN 

  28.03.2011 CMFRI, COCHIN 

  11.07.2011 CMFRI, COCHIN 

  23.03.2012 CMFRI, COCHIN 

  04.03.2014 CMFRI, COCHIN 

3. CMU 01.08.2008 CMFRI, COCHIN 

  05.09.2008 CMFRI, COCHIN 

  14.10.2008 CMFRI, COCHIN 

  21.10.2008 CMFRI, COCHIN 

  13.01.2009 CMFRI, COCHIN 

  26.03.2009 CMFRI, COCHIN 

  05.10.2009 CMFRI, COCHIN 

  23.03.2010 CMFRI, COCHIN 

  24.06.2010 CMFRI, COCHIN 

  23.06.2011 CMFRI, COCHIN 
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Schematic Representation of the value chain 
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Part-III: Budget and its Utilization 

STATEMENT OF EXPENDITURE (Final) 

(Period from ______________to___________________) 

               (Date of start)                 (Date of completion) 

Sanction Letter No. __________________ 

Total Sub-project Cost `_______________ 

Sanctioned/Revised Sub-project cost (if applicable) `_______________ 

Date of Commencement of Sub-project ___________________ 

Duration: From  __________________to ___________________ (DD/MM/YYYY) 

Funds Received in each year 

I Year `___________________ 

II Year `__________________ 

III Year ` _________________ 

Bank Interest received on fund (if any) ` _________________ 

Total amount received ` _________________ 

Total expenditure ` _________________ 

Expenditure Head-wise: 

Sanctioned Heads Funds 

Alloca

ted (*) 

Funds Released Expenditure Incurred Total 

Expend

iture 

Balance 

as on 

date 

Requirement 

of additional 

funds 

Remarks 

1
st
 

Year 

2
nd

 

Year 

3
rd

 

Year 

1
st
 

Year 

2
nd

 

Year 

3
rd

 

Year 

A. Recurring 

Contingencies 

           

(1) TA            

(2) Workshops            

(3) Contractual 

Services/RA/SRF 

           

Sub-Total of A (1-4)            

B. HRD Component            

(5) Training            

(6) Consultancy            

Sub-Total of B (5-6)            

C. Non-Recurring            

(7) Equipment            

(8) Furniture            

(9) Works (new 

renovation) 

           

(10) Others (Animals, 

Books, etc.) 

           

Sub-Total of C (7-10)            

D. Institutional            
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Charges* 

Grand Total 

(A+B+C+D) 

           

* Institutional charges will be 10% of the recurring contingencies for the Lead Consortium and 5% for Consortia 

Partners. 

Name & Signature of CPI : Name & Signature of Competent Financial 

authority: 

  

Date:__________ Date:_________ 

Date:__________ Signature, name and designation of Consortia 

Leader 
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PART-IV: DECLARATION 

 

This is to certify that the final report of the Sub-project has been submitted in full 

consultation with the consortium partners in accordance with the approved objectives and 

technical programme and the relevant records, note books; materials are available for the same. 

 

 

 

Place:_________  

Date:_________ Signature of Consortium Principal Investigator 

 

 

  

 

 

 

Signature & Date 

Consortium Co-Principal Investigator 

 

 

Signature & Date 

Consortium Co-Principal Investigator 

 

 

Signature & Date  

Consortium Co-Principal Investigator 

 

 

Signature & Date 

Consortium Co-Principal Investigator 

 

Comments & Signature of Consortium Leader 

                                                                                    

                 Date: 
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Appendix-1 

Performance Indicators for Component- 2  

S. 

No. 
Indicator Total No. 

19.  No. of production technologies released and/or adopted  2 

20.  No. of processing technologies released and/or adopted  16 

21.  
Number of technologies/products commercialized based on NAIP 

research  
2 

22.  No. of new rural industries/enterprises established/ upgraded  0 

23.  No. of product groups for which quality grades developed and agreed  4 

24.  
Total no. of private sector organizations (including  NGOs) participating 

in consortium  
4 

25.  No. of farmers involved in consortia activities   

26.  Total number of farmers‟ group developed for marketing and processing  285 

27.  
Number of patent/intellectual property protection applications filed based 

on NAIP research  
2 

28.  
Number of patents/intellectual property protections granted/published 

based on NAIP research 
0 

29.  Number of scientists trained overseas in the frontier areas of science   2 

30.  Number of scientists trained overseas in consortium-based subject areas 2 

31.  No. of scientists participated in conference/seminar etc. abroad 2 

32.  Success stories  2 

33.  Incremental employment generated (person days/year/HH)  
Baseline Final 

0 0 

34.  Increase in income of participating households (` per annum) 
Baseline Final 

0 0 

35.  Number of novel tools/protocols/methodologies developed 5 

36.  Publications   

 Articles in NAAS rated journals 2 

 Articles in other journals 5 

 Book(s) 0 

 Book chapter(s) 2 

 Thesis 1 
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 Popular article(s) (English)  2 

 Newspaper article(s) 5 

 Seminar/Symposium/Conference/Workshop Proceedings  

 Technical bulletin(s)  

 Manual(s) 2 

 CDs/Videos 3 

 Popular article(s) in other language 2 

 Folder/Leaflet/Handout 12 

 Report(s) 4 

 Success stories 2 
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Annexure I 

Methodology 

 

EwE is an ecological software developed used for the present study. EwE has three 

main components: eCopath – a static mass balanced snap shot of the system; Ecosim – a time 

dynamic simulation module for policy exploration; and Ecospace – a spatial and temporal 

dynamic module primarily designed for exploring impact and placement of protected areas. 

The Ecopath software package can be used to Address ecological questions, Evaluate 

ecosystem effects for fishing; Explore management policy options,  Evaluate impact and 

placement of marine protected areas and Evaluate effect of environmental changes. 

  

The foundation of the EwE suite is an Ecopath model which creates a static mass 

balanced snapshot of the resources in an ecosystem and their interactions, represented by 

trophically linked biomass „pools‟. The biomass pools consist of a s single species, or species 

groups representing ecological guilds. Pools may be further split into ontogenetic groups that 

can then linked together in Ecosim. Ecopath data requirements are relatively simple and 

generally already available from stock assessment, ecological studies ot the literature biomass 

estimates total mortality estimates consumption estimates diet compositions and fishery 

catches. 

  

The process of constructing an Ecopath model provides a valuable end product in itself 

through explicit synthesis of work from many researchers and several EwE models illustrate 

this. The model construction processs has brought together scientists, researchers and data from 

state ande federal levels of government, international research organizations, universities, 

public intrest groups and private contractors. Key results include the identification of data gaps 

as well as common goals between collaborating parties that previously were hidden or less 

obvious. We find the process especially important for enabling the interest groups to take 

ownership of the model that is derived; that is especially required when operating at the 

ecosystem level, where multi faced policy goals i have to be discussed widely as part of the 

management process. This is facilitated by the policy exploration methods included in the 

Ecosim model discussed below. 
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Ecopath model 

 The core routine of ecopath is derived from the Ecopath program of Polovina (1984 a, 

b) modified to render supercilious its original assumption of steady state. Ecopath no longer 

assumes steady state but instead bases the parameterization on an assumption of mass balance 

over an arbitrary period, usually one year. In present implementation Ecopath parameterizes 

models based on two master equations, one to describe the production term and another for the 

energy balance of each group. 

 

Mortality doe a prey is consumption for a predator 

 The first equation of Ecopath describes how the production term fro each group (i) can 

be split in components. This is implemented with the equation, 

 

Production= catches + predation mortality + biomass accumulation + net migration + other 

mortality;  

Equation 1 

 

Or more formally  

Pi = Yi + Bi + M2i + Ei + BAi + Pi * (1-EEi)     Equation 2 

 

Were Pi is the total production rate of (i), Yi is the total fishery catch rate of (i), M2i is total 

production rate for group (i), Bi the biomass of the group, Ei the net migration rate (emigration-

immigartion0, BAi is the biomass accumulation rate for (i), while M0i= Pi. (1-EEi) is the „other 

mortality‟ rate for (i). 

This formulation incorporates most of the production (or mortality) components in common 

use, perhaps wit the exception of gonadal products. Gonadal products however nearly always 

end up being eaten by other groups, and can be included in either predation or other mortality.  

Eq. 2 can be re-expressed as  

      n 

Bi-(P/B) - ∑  Bj – (Q/B)j – DCji – (P/B)I – Bi- (1-EEi) – Yi – Ei – Bai = 0 

           J=1 

            

 Eq.3 

Or 

                             n 

Bi-(P/B)-EEi - ∑  Bj– (Q/B)j- DCji – Yi – EiBAi=0 

                                                          J=1 

Eq.4 
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Where: P/Bi is the production biomass ratio, Q/Bi is the consumption/biomass ratio, and 

DCj,iis the fraction of prey (i) in the average diet of predator (j). 

Based on Eq.3, for asystem with n groups, n linear equations can be given, in explicit terms,  

 

An important implication of the equation above is that information about predator 

consumption rates and diets concerning a given prey can be used to estimate the predation 

mortality term for the group, or, alternatively, that if the predation mortality for a given prey is 

known the equation can be used to estimate the consumption rates for one or more predators 

instead.  

 

For parameterization Ecoptah sets up a system with (atleast in principle) as many linear 

equations as there are groups in a system, and it solves the set for one of the following 

parameters for each group:  

 Biomass; 

 Production/biomass ratio; 

 Consumption/biomass ratio; or 

 Ecotrophic efficiency.  

If, and only if, all four of these parameters are entered, the program will prompt you 

during basic parameterization whether to estimate the biomass accumulation, or, alternatively, 

to estimate the net migration rate. If a positive response is given, the program will use all the 

four basic parameters and it will establish mass-balance by calculating one of the two other 

parameters. If only three of the basic parameters are entered the following parameters must be 

entered for all groups:  

 Catch rate;  

 Net migration rate; 

 Biomass accumulation rate; 

 Assimilation rate; and 

 Diet compositions. 
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It was indicated above that Ecopath does not rely on solving a full set of linear equations, 

i.e., there may be less equations than there are group in the system. This is due to a number of 

algorithms included in the parameterization routine that will try to estimate iteratively as many 

„missing‟ parameters as possible before setting up the set of linear equations. The following 

loop is carried out until no additional prameters can be estimated.  

The gross food conversion efficiency, eg is estimated using 

gi= (Pi/Bi)/(Qi/Bi) 

Eq. 5 

whilePi/Biand Qi/Biare attempted solved by inverting the same equation. The P/B ratio is then 

estimated 9if possible) from 

Pi/Bi= Yi+ Ei+ BAi+ ∑ Qj- DCji/Bi-EEi 

  Eq.6 

The energy balance of a box 

A box (group) in an Ecopath model may be a group of (ecologically) related species, a 

single size/age group of a given species.  

 

In a model, the energy input and output of all living groups must be balanced. The basic 

Ecopath Eq. 1 includes only the production of a box. Here production equals predation + 

catches + net migration + accumulated biomass +other mortality. When balancing the energy 

balance of a box, other flows should be considered. After the „missing‟ parameters have been 

estimated so as to ensure mass balance between group energy balance is ensured within each 

group using the equation 

Consumption= production + respiration + unassimilated food.  

 

Defining the system 

The ecosystem that can be modeled using Ecopath can be of nearly any kind: the 

modeler sets the limits. However, each system should be defined such that the interactions 

within add up to a larger flow than the interactions between it and the adjacent system(s). in 

practice, this means that the import to and export to and export from a system should not 

exceed the sum of the transfer between the groups of the system. If necessary, one or more 

groups originally left outside the system should be included in order to achieve this. 

The groups of a system may be (ecologically or taxonomically) related species, single 

species, or size/age groups, i.e., they must correspond to what is generally known as „functional 

group‟. Using single species as the basic units has clear advantages, especially as one then can 

use estimated or published consumption and mortality rates without having to average between 
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species. On the other hand, averaging is straightforward and should lead to unbiased estimates 

if one has information on all the components of the group. The input parameters of the 

combined groups should simply be the means of the component parameters, weighed by the 

relative biomass of the components. Often one does not, however, have all the data needed for 

weighing the means. In such cases, try to aggregate species that have similar sizes, growth and 

mortality rates, and which have similar diet compositions.  

 

Results 

Study area 

Lakshadweep sea with coral reefs and lagoons forms a part of south eastern Arabian 

Sea about 200 to 250 km away from the west coast of India. It lies 10-12º N latitude and 70.4 – 

74ºE longitude and covers approximately 24,000 km
2
 with a maximum depth of 2000 m. The 

temperature in the region remains same as in the Arabian Sea ranges from 20ºC in the winter to 

38ºC in summer. Sand is the dominant sediment type in both eastern and western side of 

Lakshadweep group of islands. There are two main seasons in the Lakshadweep sea viz, south 

west monsoon and northeast monsoon. The sea is of great ecological significance as they 

influence the flora and fauna associated with coral reefs and high resources to a greater extent.  

 

Lakshadweep sea supports commercial pelagic, demersal and inshore lagoon fisheries. 

Tunas are mainly exploited in the island especially skipjack tuna, Katsuwonus pelamis is the 

most sought after species of the region. Pole and line is widely practiced for tuna fishing 

followed by handlines and drift net. Lagoon fishing is also practicing for snappers, groupers 

and other fishes using hand lines in country crafts. The area is rich in marine biodiversity 

comprising of plankton, seaweed, seagrass, invertebrates, fish, mammals, reptile, and sea birds. 

Many are resident species, while others are seasonal visitors. As information of each species is 

not available, many species were pooled together into 25 functional groups based on their size, 

habitat, feeding preferences and/or taxonomic similarities (Table 1). 

 

Functional groups 

1. Mammals 

 The species occurring in this area are the Ziphius cavirostris, Pseudorca crassidens, 

Stenella longiostris, Sousa chinensis, Tursiopo truncates and Delphinus delhis. Abundance 

estimates, P/B ratio and Q/B ratio were available for the Lakshadweep sea (James,1983).Three 

species were reported from Lakshadweep sea by Lalmohan (1983) and records were validated. 
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2. Birds 

 Thirty one species reported from Lakshadweep Sea (Basudev, 2003). The most 

important is lesser crested tern Sterna bengalensis which had wide distribution. Sooty tern was 

the most abundant species reported from pitty island. Number of birds were taken from the 

report of Satish Pande (2007) and estimated as 30365 nos. Estimated biomass in this area is 

0.02395 tkm
2
. P/B and Q/B ratio was estimated by Ecopath in other models.  

 

3. Skipjack Tuna: Katsuwonus pelamis 

 Skipjack tuna is the dominant species caught among tuna in Lakshadweep sea as they 

are targeted species in traditional Pole and line.  Estimated biomass of skipjack tuna is 0.2601 

t/km
2
. Annual landing in 2008-2013 was 6642 t using catch and effort data. A trend in 

declining production was observed during 2009 and 2010 and later revived and annual 

estimated landing during 2012 is estimated as 2484 t. P/B ratio is 4.24 and Q/B is 13.7 as 

reported from the estimation. Their diet is primarily composed of crustacea followed by reef 

associated fishes. The juvenile diet was assumed to be largely zooplankton based. 

 

4. Yellowfin tuna Thunnus albacares 

Yellowfin tuna, Thunnus albacares is the second dominant species caught among tuna 

in Lakshadweep sea. Their production increased considerably since 2008. it is estimated that 

annual catch in 2008 was 986 t and increased it as 2587 t in 2012. Biomass was estimated as 

0.0682 t/km
2
 where as P/B ratio is 1.7 and Q/B is 3.68 as reported from the estimation. Their 

diet primarily composed of crustacea followed by reef associated carnivorous fishes and 

mollusc especially squid.  

 

5. Dog tooth Tuna: Gymnosarda unicolor 

 Estimated biomass of Gymnosarda unicolor in Lakshadweep sea is 0.0003 

t/km
2
. it is estimated that annual catch for the year 2012 was 8.2 t, where as P/B per year is 

1.06 and Q/B is 3.87. Their diet primarily composed of crustacea followed by reef associated 

fishes. 

6. Tuna: Sarda orientalis 

Estimated biomass of Sarda orientalis in Lakshadweep sea is 0.00054 km
2
. it is 

estimated that annual catch for the year 2012 was 8 t, where as P/B per year is 1.0 and Q/B is 

4.34. Their diet comprised of small pelagic which accounts 0.629 which includes, Sardinella, 

Dussumiera, Anchoviella commersoni and Sciaena sp. The rest by fishes like Halfbeaks and 

silver bellies and small portion of crustacean (0.020). 
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7. Frigate Tuna Auxis thazard 

 Auxis thazard is mainly caught by gill net.  Estimated annual yield is 3792 t from the 

Lakshadweep waters. Estimated biomass for this area is 0.0055 t/km2, where P/B ratio is 3.74 

and Q/B ratio is 15.05. The diet represents varieties of crustacean, small pelagics, halfbeaks 

and small carangids.  

 

8. Bullet Tuna Auxis rochei 

Estimated biomass of Auxis rochei in Lakshadweep sea is 0.0253 km
2
. it is estimated 

that their annual catch for 2012 was 9.8 t, where as P/B per year is 4.72 and Q/B is 17.7. The 

diet composed mainly small pelagic which accounts 80% and rest crustaceans. 

 

9. Kawa kawa Euthynnus affinis 

Euthynnus affinis is mainly caught by gill net. Their estimated biomass of Lakshadweep 

sea is 0.0079 km
2
. It is estimated that annual catch for the year 2012 was 66.6 t, where as P/B 

per year is 4.95 and Q/B is 14.1. The diet mainly composed of small pelagic which accounts 

70% followed by crustaceans, mollusk and reef associated herbivorous fishes. 

 

10. Big eye tuna Thunnus obesus 

Thunnus obseus mainly caught by hook and line and this species is observed maximum 

at Androth island. Estimated biomass of T. obseus in Lakshadweep sea is 0.0215 km
2
. P/B per 

year is 4.85 while Q/B per year is 13.2. The diet mainly composed of small pelagics followed 

by crustaceans and mollusks. 

 

11. Long tail tuna Thunnus tonggol 

Estimated biomass of T. tonggol is 0.0298 t/km
2
, where as P/B ratio is 6.7and Q/B ratio 

is 18.29. The diet represents varieties of crustacean, small pelagics and small carangids. 

 

12. Large pelagics 

The dominant groups in this category are sharks, Billfishes and carangids. Most 

important species are Istiophorus platyperus, Scoliodon laticadus and Carnax sp. The annual 

yield reported from this area is 284 t and estimated biomass is 0.01164 t/km2. The P/B and Q/B 

ratios were 0.42 and 8.823 respectively. The diet composed of small pelagics, bait fishes, 

mollusk and crustaceans.  
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13. Small pelagics   

The annual yield of small pelagics reported from this area is 614. 17 t in gillnet and 

estimated biomass is 0.02538 t/km2.The components of this group are Barracudas, Lethrinidae, 

Lutjanidae, Scianeds, Belonidae and coryphynidae. Most important are Lethrinus harak, 

Lutjanus sp, Sphyrnea sp. The P/B and Q/B ratios were 0.54 and 18.85 respectively. The diet 

composed of zooplankton, small pelagics, bait fishes, crustaceans, mollusc and reef associated 

fishes.  

 

14. Hemiramphidae and Leognathidae 

 The members of this group are mainly plankton feeders and mostly associated with reef 

habitat area. The annual catch from this area is about 5 t in gill net and estimated biomass is 

0.0002 t/km
2
.  P/B and Q/B per year is 1.23 and 39.1 respectively. Their diet composed of 

zooplankton followed by seaweed, seagrass and other micro organisms. 

 

15. Reef associated fishes: Herbivore 

 They are represented by fishes of the family Holocentridae. The annual catch is about 

0.003 t and estimated biomass is 0.0001 t/km
2
. P/B and Q/B per year is 1.23 and 39.1 

respectively. Their diet consists of Detritus, seaweed and seagrass and other micro organisms. 

 

16. Reef associated fishes: Carnivores: 

They are represented by members of the family Serranidae, Their annual catch from is about 

0.006 t and estimated biomass is 0.00003 t/km
2
. P/B and Q/B per year is 0.759 and 7.388 

respectively. Their diet composed of small pelagics followed by crustaceans and molluscs. 

 

17. Reef associated fishes: Omnivore 

 Fishes of the family, Chaetodontidae, Mullidae, Labridae and Blennidae represents this 

group with 94 species. Their annual catch is about 0.0001 t and estimated biomass is 0.00001 

t/km
2
. P/B and Q/B per year is 2.608 and 1.878 respectively. Their diet consist of small mollusc 

followed by zooplankton, crustaceans and reef associated small herbivores. 

 

18. Baitfishes 

 Members of the family Apogonoids, Pomacentrids, Caesinoids and Spartalloides 

represent this group. These are exploited from lagoon/reef area. Their annual catch is 0.053 t 

and estimated biomass is 0.00002 t/km
2
. P/B and Q/B per year is 2.04 and 25.675 respectively. 

Their diet consists of zooplankton and crustaceans.  
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19 Crustacea 

 Most prominent among crustacean is crab, especially Charybdis smithii which forms 

prey to tuna. There is no landing of crustacean in islands and consumption was low. Estimated 

biomass is 0.250 t/km
2
 while P/B ratio and Q/B ratio per year were taken from the literature is 

1.664 and 37.56 respectively. 

 

20. Molluscan 

Most prominent among mollusc is squid and octopus which forms an important prey of 

tuna. There is no landing of mollusc in islands and hence consumption was low. Octopus 

fishing and hooks and nets are practicing for catch. Estimated biomass is 0.546 t/km
2
 while P/B 

ratio and Q/B ratio per year was taken from the literature is 2.015 and 12.24 respectively 

 

21. Seaweed 

 Estimated seas weed biomass to be 9995 t/km
2
 and P/B per year of 60.0 ( James 1988) 

22. Seagrass 

 They are represented by seven species under three genus. Halophila univervis, 

H.pinifolia and Cymodacea sp were most dominant species. Estimated biomass was 3733 

gfr.wt.m
-2

 (Kaladharan, 1998) 

 

23. Zooplankton 

 Estimated secondary production in terms of zooplankton was 32.6  t/km
2
 and P/B per 

year and Q/B per year was taken from Arabian Sea ecosystem model (Sunil et al., 2008). 

 

24. Phytoplankton 

 Estimated primary production of Lakshadweep sea is 22.1 mg C m
-2d

 and average 

biomass is 53.4 tkm
2
.  

25. Detritus 

Particulate and disoolved organic matter detritus biomass were taken from Arabian sea 

ecosystem model (Sunil et al., 2008) which were estimated to be 9.3 t per km
2
. 

 

Diet composition of each group is given in separate Tables 2 -15.  
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Table 1. Functional groups 

 

Group  

1 Mammals Large pelagics 

2 Birds 

3 Tuna: Katsuwonus pelamis 

4 Tuna: Thunnus albacares 

5 Tuna: Gymnosarda unicolor 

6 Tuna: Sarda orientalis 

7 Tuna small coastal pelagic: Auxis thazard 

8 Tuna small coastal pelagic: Auxis rochei 

9 Tuna small coastal pelagic: Euthynnus affinis 

10 Tuna small coastal pelagic: Thunnus obseus 

11 Tuna small coastal pelagic: Thunnus tongol 

12 Larger pelagic carniviores: Sharks, Billfish, large carangids 

13 Small pelagic: Lethirinidae, Lutjanida, Coryphaenidae, 

Belonidae, Sciaenids, Sphraenidae 

14 Hemiramphidae, Leognathidae (silver belly) 

15 Reef associated fishes: Herbivore (Holocentridae) 

16 Reef associated fishes: Carnivore (Serranidae) 

17 Reef associated fishes: Omnivores (Labridae, Blennidae, 

Mullidae, Chaetodontidae) 

18 Baitfishes: Sprattaloides, Apogonoids, Pomacentrids, 

Caesinoids 

19 Crustacean 

20 Molluscan 

21 Seaweed 

22 Seagrass 

23 Zooplankton 

24 Phytoplankton 

25 Detritus 
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Table 2 Group Katsuwonus pelamis 

Diet of Katsuwonus pelamis 

Food contents Proportion 

Large pelagics 0.005 

Small pelagics 0.007 

Reef associated herbivores 0.121 

Reef associated carnivores 0.060 

Crustacea 0.734 

Mollusc 0.045 

Zooplankton 0.028 

Sum 1.000 

 

Table 3 Group Thunnus albacares 

Diet of Thunnus albacares 

Food contents Proportion 

Reef associated carnivores  0.261 

Small pelagics 0.074 

Crustacea 0.472 

Mollusc 0.193 

Sum 1.000 

 

Table 4 Group Sarda orientalis 

Diet of Sarda orientalis 

Food contents Proportion 

Carangidae  0.163 

Small pelagics 0.629 

Hemiramphidae, Leognathidae 0.188 

Crustacea 0.020 

Sum 1.000 
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Table 5 Group Auxis thazard 

Diet of Auxis thazard 

Food contents Proportion 

Carangids 0.046 

Sphyraenidae 0.184 

Hemiramphidae, Leognathidae 0.094 

Zooplankton 0.123 

Crustacean 0.286 

Mollusc 0.267 

Sum 1.000 

 

Table 6 Group Auxis rochei 

Diet of Auxis rochei 

Food contents Proportion 

Small pealgics 0.880 

Crustacea 0.120 

Sum 1.000 

 

Table 7 Group Euthynnus affinis 

Diet of Euthynnus affinis 

Food contents Proportion 

Small pelagic 0.742 

Crustacea 0.025 

Reef associated omnivores 0.137 

Mollusc 0.096 

Sum 1.000 

 

Table 8 Group Thunnus obseus 

Diet of Thunnus obseus 

Food contents Proportion 

Small pelagic 0.467 

Crustacea 0.264 

Mollusc 0.269 

Sum 1.000 
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Table 9 Group Large pelagics 

Diet of Large pelagics 

Food contents Proportion 

Large pelagic 0.022 

Small pelagic 0.228 

Reef associated carnivores 0.031 

Bait fishes 0.269 

Crustacea 0.202 

Mollusc 0.248 

Sum 1.000 

 

Table 10 Group Small pelagics 

Diet of Small pelagics 

Food contents Proportion 

Small pelagic 0.121 

Reef associated herbivores 0.002 

Reef associated carnivores 0.001 

Bait fishes 0.149 

Crustacea 0.215 

Mollusc 0.034 

Zooplankton 0.478 

Sum 1.000 

 

Table 11 Group Hemiramphidae and Leognathidae 

Diet of Hemiramphidae and Leognathidae 

Food contents Proportion 

Mollusc 0.011 

Seaweed 0.043 

Seagrass 0.301 

Zooplankton 0.610 

Phytoplankton 0.035 

Sum 1.000 
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Table 12 Group Reef associated herbivores 

Diet of Reef associated herbivores 

Food contents Proportion 

Crustacea 0.285 

Zooplankton 0.141 

Detritus 0.575 

Sum 1.000 

 

Table 13 Group Reef associated carnivores 

Diet of Reef associated carnivores 

Food contents Proportion 

Small pelagic 0.623 

Crustacea 0.163 

Detritus 0.214 

Sum 1.000 

 

Table 14 Group Reef associated omnivores 

Diet of Reef associated omnivores 

Food contents Proportion 

Small pelagic 0.095 

Crustacea 0.327 

Mollusc 0.076 

Zooplankton 0.502 

Sum 1.000 

 

Table 15 Group Baitfishes 

Diet of Baitfishes 

Food contents Proportion 

Crustacea 0.477 

Zooplankton 0.523 

Sum 1.000 
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Basic inputs of Lakshadweep ecosystem 

 

 Group name 

Habitat 
area 

(fraction
) 

Biomass 
in habitat 

area 
(t/km²) 

Productio
n / 

biomass 
(/year) 

Consumptio
n / biomass 

(/year) EE 

Other 
mortalit

y P / C 

Unassimil. / 
consumptio

n 

Detritus 
import 

(t/km²/year
) 

1 Mammals 1 0.123 0.2 12.75    0.2 0 

2 Sea birds 1 0.239 5.4 80    0.2 0 

3 
Katsuwonus 

pelamis 1 0.2601 1.058 4.68    0.2 0 

4 
Thunnus 

albacares 1 0.0682 1.7 3.68    0.2 0 

5 
Gymnosarda 

unicolor 1 0.0003 1.06 3.87    0.2 0 

6 Sarda orientalis 1 0.00054 1 4.34    0.2 0 

7 Auxis thazard 1 0.0055 3.74 15.05    0.2 0 

8 Auxis rochei 1 0.0253 4.72 17.7    0.2 0 

9 
Euthynnus 

affinis 1 0.0079 4.95 14.11    0.2 0 

10 Thunnus obseus 1 0.0215 4.85 13.2    0.2 0 

11 Thunnus tonggol 1 0.0298 6.7 18.29    0.2 0 

12 Large pelagics 1 0.01164 0.42 8.823    0.2 0 

13 Small pelagics 1 0.02538 0.54 18.85    0.2 0 

14 
Hemiramphidae 

Leognathidae 1 0.00021 1.23 39.1    0.2 0 

15 Reef associated 1 1.00E-05 0.935 26.767    0.2 0 
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Herbivore 

16 
Reef associated 

Carnivores 1 3.00E-05 0.759 7.388    0.2 0 

17 
Reef associated 

Omnivores 1 1.00E-05 2.608 1.878    0.2 0 

18 Baitfishes 1 0.0002 2.04 25.675    0.2 0 

19 Crustacea 1 0.25 1.664 37.56    0.2 0 

20 Mollusc 1 0.546 2.015 12.24    0.2 0 

21 Seaweed 1 0.41302 5.46     0.2 0 

22 Seagrass 1 1.54256 15.45     0.2 0 

23 Zooplankton 1 1.34711 40 165    0.2 0 

24 Phytoplankton 1 1.12 70     0 0 

25 Detritus 1 200 0 0 0   0 0 
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Landings data of fishes under different functional groups of Lakshadweep ecosystem 

  Group name Pole and line Gill net Handline Troll line Handnet 
Octopus 
fishing Others Total 

1 Mammals 0 0 0 0 0 0 0 0 

2 Sea birds 0 0 0 0 0 0 0 0 

3 Katsuwonus pelamis 0.2471 0.0104 0.0026 0 0 0 0 0.2601 

4 Thunnus albacares 0.0136 0.0102 0.0205 0.0239 0 0 0 0.0682 

5 Gymnosarda unicolor 0.0002 0.0001 0 6.00E-05 0 0 0 0.00036 

6 Sarda orientalis 0.0001 0.0003 0.0001 5.00E-05 0 0 0 0.00055 

7 Auxis thazard 0.0006 0.0044 0.0002 0.0004 0 0 0 0.0056 

8 Auxis rochei 0.0003 0.005 0.0001 0.0002 0 0 0 0.0056 

9 Euthynnus affinis 0 0.0079 0 0 0 0 0 0.0079 

10 Thunnus obseus 0 0.0215 0 0 0 0 0 0.0215 

11 Thunnus tonggol 0 0.0298 0 0 0 0 0 0.0298 

12 Large pelagics 0.0001 0.0098 0.0012 0.0006 0 0 0 0.0117 

13 Small pelagics 0.0003 0.0213 0.003 0.0008 0 0 0 0.0254 

14 
Hemiramphidae 
Leognathidae 0 0.00021 0 0 0 0 0 0.00021 

15 
Reef associated 
Herbivore 0 1.00E-06 0 0 9.00E-06 0 0 1.00E-05 

16 
Reef associated 
Carnivores 0 2.00E-06 0 1.00E-06 2.70E-05 0 0 3.00E-05 

17 
Reef associated 
Omnivores 0 0.0001 0 2.00E-07 0 0 0 0.0001002 

18 Baitfishes 0 0.25 0 0 0.0001 0 0 0.2501 

19 Crustacea 0 0.464 0 0 0 0 0 0.464 
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20 Mollusc 0 0 0 0 0 0.082 0 0.082 

21 Seaweed 0 0 0 0 0 0 0.41302 0.41302 

22 Seagrass 0 0 0 0 0 0 1.54256 1.54256 

23 Zooplankton 0 0 0 0 0 0 1.34711 1.34711 

24 Phytoplankton 0 0 0 0 0 0 1.12 1.12 

25 Detritus 0 0 0 0 0 0 200 200 

26 Sum 0.2623 0.835013 0.0277 0.026011 0.000136 0.082 204.4227 205.6559 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



102 

 

Diet matrix of functional groups of Lakshadweep ecosystem 

Prey \ predator 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

Mammals 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sea birds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Katsuwonus pelamis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thunnus albacares 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Gymnosarda unicolor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sarda orientalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Auxis thazard 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Auxis rochei 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Euthynnus affinis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thunnus obseus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Thunnus tonggol 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Large pelagics 0 0 0.005 0 0 0.163 0.046 0 0 0 0 0.022 0 0 0 0 0 0 0 0 0 0 0 

Small pelagics 0 0 0.007 0.074 0 0.629 0.184 0.88 0.742 0.467 0 0.228 0.121 0 0 0.623 0.095 0 0 0 0 0 0 

Hemiramphidae Leognathidae 0 0 0 0 0 0.188 0.094 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Reef associated Herbivore 0 0 0.121 0 0 0 0 0 0 0 0 0 0.002 0 0 0 0 0 0 0 0 0 0 

Reef associated Carnivores 0 0 0.06 0.261 0 0 0 0 0 0 0 0.031 0.001 0 0 0 0 0 0 0 0 0 0 

Reef associated Omnivores 0 0 0 0 0 0 0 0 0.025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Baitfishes 0 0 0 0 0 0 0 0 0 0 0 0.269 0.149 0 0 0 0 0 0 0 0 0 0 

Crustacea 0 0 0.734 0.472 0 0.02 0 0.12 0.137 0.264 0 0.202 0.215 0 0.285 0.163 0.327 0 0 0 0 0 0 

Mollusc 0 0 0.045 0.193 0 0 0.123 0 0.096 0.269 0 0.248 0.034 0.011 0 0.214 0.076 0.477 0 0 0 0 0 

Seaweed 0 0 0 0 0 0 0 0 0 0 0 0 0 0.043 0 0 0 0 0 0 0 0 0 

Seagrass 0 0 0 0 0 0 0 0 0 0 0 0 0 0.301 0 0 0 0 0 0 0 0 0 

Zooplankton 0 0 0.028 0 0 0 0.286 0 0 0 0 0 0.478 0.61 0.141 0 0.502 0.523 0 0 0 0 0 

Phytoplankton 0 0 0 0 0 0 0.267 0 0 0 0 0 0 0.035 0 0 0 0 0 0 0 0 0 
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Detritus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.574 0 0 0 0 0 0 0 0 

Import 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sum 0 0 1 1 0 1 1 1 0.9999999 1 0 1 1 1 1 1 1 1 0 0 0 0 0 

(1 - Sum) 1 1 
-1.19E-

07 0 1 0 0 0 5.96E-08 0 1 0 0 0 0 0 0 0 1 1 1 1 1 
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Annexure-II 

Road map for the development of tuna and large pelagic fishery in the Lakshadweep 

waters - the way forward 

Introduction 

The Union Territory of Lakshadweep is scattered in the Arabian Sea at about 200-400 

km from mainland and comprises of eleven inhabited (Androth, Amini, Agatti, Bangaram 

Bitra, Chetlat, Kadmat, Kalpeni, Kavaratti, Kiltan and Minicoy) and 13 uninhabited islands. 

The total geographic area is 32 sq. km. The islands are distributed between 08 00‟N and 

12 30‟N latitudes and 71 00‟E and 74 00‟E longitudes. The archipelago consists of 12 atolls, 

three reefs and six submerged banks. Among the uninhabited islands, Suheli (Cheriyakara 

&Valiyakara) is a major fishing and coconut growing centre. Pitti or the bird island is small 

reef with sand bank covering an area of 1.2 hectare lying northwest of Kavaratti where terns in 

thousands visit for nesting and is designated as a bird sanctuary.  

 

Lakshadweep  at a glance 

 Location     : 080 00‟ - 120 30‟ N Latitude 

                710 00‟ -740 00‟ E Longitude 

 Geographic Area    : 32 Sq.km. 

 Lagoon Area     : 4200 Sq.km. 

 Territorial water Area    : 20,000 Sq.km. 

 Exclusive Economic Zone   : 4,00, 000 Sq.km. 

 Inhabited Islands    : 11 Nos. 

 Total population     : 66,000 Approx. 

 Mechanized (Pablo) Boats   : 510 Nos.(Active  -250) 

 Country Crafts      : 900 Nos. (Active- 100) 

 Resource Potential 

 Tunas (minimum)    :  50,000 t. 

 Large pelagic,Groupers, Snappers,  

           Trevallies, Flying fishes, Needle fishes, etc.  :  40,000 t. 

        Sharks ,Rays etc    :  10,000 t. 

   

 Total      : 100,000 t.  

 

 Average annual mrine fish roduction (2004-‟12) :    9,515 t. 

 Average per capita fish consumption   : 200 gm/day.  
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                                    The Lakshadweep group of islands 

 

Fishery Resources and potential 

Seas around Lakshadweep is rich in fishery diversity. More than 600 species of fishes 

have been recorded in the Lakshadweep waters by CMFRI. The major fishery resources are 

tunas, large pelagics (billfishes, barracuda, seerfish, dolphin fish, trevallies, rainbow runner, 

leather jackets), elasmobranchs, perches and variety of ornamental fishes. Different varieties of 

live baits are also around coral reefs and lagoons. The resources comprises of 21 species, of 

which about a dozen species are used in pole and line fishing. They play vital role in the island 

ecosystem.  

The annual catchable potential of tunas range between 50,000 t (George et.al., 1977) to 

90,000 t (Chidambaram, 1987) and on around 50,000 t of other resources are also available for 

exploitation. On an average fishery potential is arrived at around 100,000 ton. 

Existing Facilities  

Craft & Gears: 

  Two types of fishing vessels; traditional boats known Thoni/Odam of 10
‟
 to 30

‟
 OAL 

and mechanised pablo boats of 25
‟
 to 47

‟
 OAL are engaged for fishing. There are around 923 

country crafts and 531 pablo boats. However, among the country crafts only around 100 units 

are engaged in active fishing and during monsoon months their number may go upto 300. 

Among the Pablo boats, only around 250 numbers are involved in active fishing and others 

engaged either in non fishing activities or redundant.    
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                    Island wise availability of fishing boats  

Island Country crafts Motorised boats 

Agatti 151 135 

Amini 51 45 

Androth 52 36 

Bitra 16 10 

Chethlat 31 36 

Kadmat 100 27 

Kalpeni 85 35 

Kavaratti 260 93 

Kiltan 40 62 

Minicoy 137 51 

Total 923 531 

 

  Several fishing gears are operated from the above fishing vessels targeting tunas and 

related resources. The major ones are;  

i. Pole and lines are operated from pablo boats for skipjack tuna using live bait.  

ii. Double pole and lines for bigger yellowfin tunas. 

iii. Hand lines for tunas, sharks and coral associated fishes 

iv. Troll lines  for tunas, wahoo, billfishes, barracudas and other large pelagics.   

v. Long lines for sharks, tunas and billfishes. 

vi. Drift gillnets for yellowfin tuna and other large pelagic. 

vii. Harpoons for wahoo and billfishes.        

                   

 

 

 

Other facilities    

 Several facilities were established at Lakshadweep islands at different points of time in 

the past aiming at the overall development of fisheries and related industries. However, most of 

these facilities are either not functioning properly or totally defunct. 
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Facilities available with Lakshadweep 

                                    Processing facilities established  in Lakshadweep Islands 

Sl No. Facilities No. & location 

1 Cold storage, 15 tonnes capacity with 

chilled room facility 

1 Minicoy 

2 Tunnel freezer, -40°C, 3 ton capacity 1 (Minicoy) 

3 Cold storage, 5 ton capacity Anthroth 

4 Tunnel freezer, 5ton capacity  2 Nos. One at Agarthi and 

the other at Chethlath 

5 RSW plant, 2 ton capacity 2 Nos 

6 Walk in freezer, 3 ton capacity 2 Nos. 

7 Flake Ice plant, 1 ton capacity 1 No. Agathi 

8 Canning plant, 1 500 cans/day 1 No. Minicoy (going to be 

modernized with 7.5 crores) 

9 Fresh  ice plant 10 ton capacity 2 Nos. at Kavarathy and 

Androth  

10 Ice plant to be commissioned  Kadmath, and Kalpeni (10 T) 

Bitra (5T) 

11. Masmin Packing Unit Agathi 

12. Ornamental Fish Hatchery Agathi 

  Source: Lakhfish  

Present level of fishing 

The average total fish and tuna production during the decade ending 2012 is 9,535 t and 

7,314 t. The major share, 77 % of the total fish catch was supported by tunas, especially 

skipjack and small yellowfin.   

Species 2004 2005 2006 2007 2008 2009 2010 2011 2012 Average 

E. affinis 295 233 316 229 2343 259 192 245 294 490 

A. thazard 140 148 143 139 88 141 133 121 113 130 

Arochei 0 0 0 3 1 1 1 0 0 1 

K. pelamis 6391 6428 6603 6236 5112 7059 6294 1640 2483 5361 

T.albacares 523 957 709 929 854 1272 1650 2419 2588 1322 

G.unicolor 15 16 16 15 0 6 4 13 16 11 

Other fishes 1018 2153 3090 2863 2944 1926 1810 1991 2195 2221 

Tuna  7363 7782 7786 7551 8398 8738 8274 4438 5494 7314 

Total fish  8381 9935 10876 10414 11342 10664 10084 6429 7689 9535 
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Catch utilization 

Skipjack is the dominant species in the catch and about 80% of their landings are used 

for 'Masmin' production and the remaining consumed fresh. In recent years different value 

added products like tuna pickle, mass appam, mass powder etc preparation is being taken up by 

SHG‟s. However no local demand for yellowfin tuna 

Health of the stock  

 Recent stock study indicated that Tunas tunas and other large pelagics remain under 

exploited. Yellowfin tuna fishery is very much at its initial phase of exploitation. Their fishery 

is limited to territorial waters and adjacent seas and catch was constituted by relatively small 

tunas. Large yellowfins remain in deeper waters and remain inaccessible to the Island fishers. 

Fishery data indicated that during 2004-2012 only 14.0 % of the estimated potential of tunas 

were exploited and large pelagics yet to be targeted by Lakshadweep fishers.  

 

Factors affecting Fisheries development                            

Though, fishery and agriculture being the main occupation of the people and the region 

is rich in its fishery diversity, large exploitable potential with healthy stock, the fishery and 

related industry remain poorly developed owing to several reasons; 

- Shortage of power and inadequate freshwater supply are the major causes hindering 

fishery  developments in the Island territory 

- Inadequate fish landing centres and handling facilities including jetties, processing 

and storage facilities for the excess catch if realized for future use or export. 

Available facilities are not functioning properly.    

- The existing fishing crafts are relatively small to suit the prevailing facilities of the 

Islands and to fish in territorial waters. They have lot of limitations to venture into 

distant oceanic water for fishery.   

- Fishery is being carried out only at daily sustainable level to meet the immediate 

requirement. 

- Consistent demand exists only for skipjack tuna for local consumption and 

„masmin’ production. No regular demand for yellowfin tunas and other fishes, 

except during times of skipjack famine if any.  

- Fishery is not lucrative and attractive for the local fishers and so there is shortage of 

skilled man power for fishing.  



6 

 

- Territorial and adjacent waters fully support their catch requirement. So no serious 

attempts were made to develop high tech distant water fisheries and other related 

infrastructures. 

- The main and the only fishery related industry of the Island is “Masmin 

production”, which is being carried out under small scale house hold unit and not 

properly organized. Though there is persistent demand for masmin from some 

overseas markets, no sincere attempts from any quarter to improve and enhance the 

production. 

- Proper transporting and marketing channel are not available to transport fresh fish 

and masmin to mainland markets or any destination. Presently masmin is being 

exported to Japan and other market through a long chain of middlemen. ie from 

Lakshadweep to Mangalore or Tuticorin then to Srilanka- repacking  there and 

exported to Japan under new trade name.         

- Mainland boats are also not permitted to enter territorial waters either to collect 

transport the catch to mainland markets. 

The way forward 

 The present situation offers considerable scope for enhancing production of tunas and 

large pelagic from this area. However, the fishery development should be taken up in phased 

manner. Since, Island territory have lots of inherent limitations, all fishery development 

package will be successful only if there is active participation from mainland         

Since fish being highly perishable commodity and having limited internal market in the 

Island territory, the fishery development activity should start with the development of 

adequate facilities to handle process and store or transport the surplus catches to outside 

market. As a natural corollary to this development and investment, adequate infrastructure by 

way of modern fishing harbours, processing fishery estates, power and water supplies and 

communication and marketing channels are required to be established.   

Size of the facilities developed should be decided based on the planned production in 

each phase. Two or three major centres have to be identified based on the endowment pattern 

from where the fishing boats are proposed to be operated and facilities like jetties, 

uninterrupted power supply, diesel out lets, potable water, ice plants, processing plant and cold 

storage to be provided.  

So the components of the development strategy should include ensuring or establishing 

the basic requirement as follows. 
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xviii. Adequate power supply for ice plants, processing plant and cold storage and jetties.  It 

can be achieved through installing roof top solar panels on every offices and house hold 

and collecting power generated to a common pool on any workable strategy, or from 

wind or wave based generators or from thermal power plants. 

xix.  Adequate freshwater supply: Large quantum of freshwater is needed for ice 

preparation and processing for storage. Freshwater supply can be ensured through 

establishing desalination plants at all strategic islands.  

xx. New ice plants or revive the existing ones at all islands to ensure adequate ice supply. 

xxi. Processing units with modern facilities to produce Sashimi/loins grade tuna and other 

products of export importance at all Islands to handle and pack the catch in proper 

standard for storage. 

xxii. Added facilities like, (a). fish feed cum oil extraction units, to prepare value added 

products like fish meal, fish oil, live stock/fish feed etc from the tuna processing waste.  

(b). tuna kure production units to prepare value added ready to eat snack products from 

red meat. 

xxiii. Hygienic masmin and value added production and packing units to promote the 

export. 

xxiv. Cold storages of required specifications at all Islands to preserve the catch or product 

for short periods before being transported. 

xxv. Jetties for fishing boats at strategic points to berth, unload the catch and to load 

supplies for processing and storage. 

xxvi.  Diesel outlets and portable water supply at all harbours and jetties. 

xxvii.  Modification/diversification of surplus Pablo boats for yellowfin tuna 

fishing from deeper areas for manual monofilament long lining with lesser baskets. 

xxviii. Introduction of large high-tech vessels for tuna fishing. Under the existing 

circumstances and facilities up-gradation of Pablo boats for oceanic fishing will 

increase the harvest only marginally. By introducing large boats with distant water 

fishing capability and increased carrying, fishing abilities may be introduced to exploit 

oceanic resources especially deep swimming large yellowfin tunas. Monofilament long 
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lining and deep hand lining from vessels of OAL 24-27 m with 50 t storage capacity or 

more with proper freezing facilities to introduced. Two categories of longliners based on 

their endurance and facilities can be introduced in Lakshadweep waters. Small-scale longliners 

for two-three weeks endurance and return to port for unloading catch and collecting essential 

supplies and  High-tech longliners (Factory vessels) with longer endurances. 

xxix. Introduction Carrier ships to collect the catch afresh from the fishing units in the 

mid-sea, to process onboard or to transship to nearest processing facilities. 

xxx. Equip fishing units with advanced communication facilities like VHF and GPS, to 

enable quick dissemination of the information gathered on the shoal movements from 

different grounds. This may ensure higher catch rates and would reduce the scouting 

time and cost of fishing. Furthermore, the existing information on PFZ provided by the 

NRSA can also be communicated using this network. 

xxxi. Pilot demonstration & fishing trials:  There always will be an aversion to accept any 

introduction including advanced crafts and gears and modern technologies among 

traditional fishers and prospective entrepreneurs, especially due to their confusion over 

its operational and economic viability. So all new introductions of craft and gear or 

technology to harvest unexploited potential resources should start as pilot 

demonstration fishing trials to show the techno-economic viability of such new 

introductions to the end users. Demonstrable techno-economic viability is the only 

means to attract private investment in to the sector. 

xxxii. Training: Since the country as such is lagging behind in the oceanic tuna 

fishing skills and ancillary technologies, emphasis should be given for manpower 

development through training in advanced fishing and handling techniques to produce 

high quality catch. Training should be arranged in countries like Taiwan who are the 

world expert in oceanic tuna fishing.  

xxxiii. Market linkages and communication network: Direct air and sea connectivity 

with the mainland and nearest major world tuna markets has to be established. 

Restriction on the entry of mainland vessels to Island territory for transporting supplies 

to Island catch to mainland markets or processing facilities must be relaxed. Proper 

communication link with the mainland and rest of the world also have to be established 

and strengthened to get timely information on market trends and demands.  The 
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success of fishery development programme from islands linked directly to the 

establishment of essential basic facilities.  

xxxiv. Cage culture of Yellofin tuna: Tuna farming in cages is one of the most 

lucrative and emerging mariculture practices in several countries. Many nations like 

Japan, Australia and Mexico have drawn up new development programs to initiate 

bluefin tuna farming in large oceanic cages.  Once the above programmes implemented 

large amount of tunas will be exploited. Since small yellow tunas always form a 

component of pole and line catches, it is suggested that they can be culture in open sea 

floating cages of large cages. Initially they may be kept in small cages for 

convalescence and later transferred to large cages.Similarly nearly 1 kg size yellowfin 

tunas are available in FAD areas for utilization in cage culture. 

          Floating pellet feeds can be prepared from tuna/fish processing wastes to partly 

meet the feed requirements the stocked fish. Sardines and other small fishes which 

from major catch of southwest coast can be transported in carrier boats coming in for 

transporting tuna catches from Islands. Till now pellet feed never yielded required 

meat quality. Hence it is better to go for oilsardine and like fishes as feed under PPP 

programme with mainland association. 

 

 

 

 

_________________________________________________________________________ 

Prepared by Dr. E.M. Abdussamad, Principal Scientist, Pelagic Fisheries Divison, CMFRI, 

Kochi18 
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Additional or new facilities required in the first phase 

 

                                  Fishing crafts, gear and landing facilities  

Sl. 

No. 

Facilities required No of 

units  

1 Double Pole & Liner cum troll liner units     30 

2 Small-scale long liner unit with RSW tanks    30 

3 High-tech long liners     2 

4 Mother ship / Collector vessel     1 

6 Jetties and related amenities    3 

 

                                 Land based handling, processing and storage facilities  

Sl. 

No 

Facilities Units 

1 Power plants 3 

2 Integrated fish Processing  3  

3 Cold storages 3 

4 Canning plant  1 

5 Desalination unit 3  

6 Ice plants  3  

7 Office cum field lab. 3  

8 Feed cum oil extraction units 3. 

9 Hygienic masmin production cum packing unit 3 

Tuna farming facilities 

SL 

No. 

Facility required No of 

units 

1. Large open sea cages (30 m dia, 6-8 m ht)       3 

2 Small towable cages  (3-5 m dia, 2-3 m ht)       3 

3. Pablo/speed boats       3 

4. Tug       1 

5. Pick up vehicles       3 

6. Land & building       3 
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   Annexure-III 

QUALITYANALYSIS OF PRODUCTS AND PROCESSESS 

(HACCP parameters)  

Biochemical and microbiological assessment of products developed 

Influence of smoke source characteristics on the composition of indigenous liquid smoke 

and comparison of polycyclic aromatic hydrocarbons (PAH) in traditional masmin and 

liquid smoked masmin 

 

The aim of this study was to understand the effect of smoke source in the composition 

of an indigenous liquid smoke (LS) produced form three sources (coconut husk, coconut fibre 

and coconut fibre powder)and to compare the effectiveness of liquid smoking in reducing the 

polycyclic aromatic hydrocarbons in traditional masmin. Composition of indigenous liquid 

smoke was compared with a commercial liquid smoke (Red arrow international, SMOKEZ 

ENVIRO 24PB with beach wood flavour). Indigenous liquid smoke produced from coconut 

husk had the lowest level of PAH when compared to other two sources. LS produced from 

coconut shell had significantly high carbonyl content (44.20 ± 34.86 mg/ml) compared to the 

same produced from coconut fibre (11.56 ± 2.41mg/ml) and coconut fibre powder (12.22 ± 

3.03 mg/ml) (P ˂ 0.05). LS produced from coconut husk were found to be sensory wise 

superior to other two samples. Application of liquid smoke in masmin production was effective 

in lowering the PAH content. Bezo(a)pyrene content in traditional masmin was found to be 

14.55 ppb. Whereas, benzo(a)pyrene was not detected in indigenous and commercial liquid 

smoke. However on analysis of indigenous and commercial liquid smoked masmin, a 

benzo(a)pyrene level of 0.84 ppb &  4.69 ppb was detected. PAH detected in liquid smoked 

masmin, other than which was present in liquid smoke might have their origin from 

bioaccumulation or post-harvest contamination. 
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Effect of variable pulse light treatment on Yellowfin tuna (Thunnus albacares) steaks 

 

Evaluation of the effectiveness of pulsed light on yellow fin tuna steaks packed in different 

packing materials viz. 12µ polyester / 300 gauge low-density polyethylene laminate, 300 gauge 

polyethylene and 300 gauge cast polypropylene pouches of size 14 x 18 cm were carried out 

using a Xenon pulse light preservation machine RC-847. Pulse treatment was done for 12 sec 

with energy of 23.35, 22.34 and 22.76 J/cm
2
 in yellow fin tuna steaks packed in 12µ polyester / 

300 gauge low-density polyethylene laminate, 300 gauge polyethylene and 300 gauge cast 

polypropylene respectively. Total plate count got reduced to 45, 54 and 71 % respectively in 

the above packaging materials when compared with the control samples without pulse 

treatment. Cast polypropylene was found to give maximum bacterial reduction and was 

selected for treating tuna steaks. Further time variations were standardized in yellow fin tuna 

steaks packed in cast polypropylene and it was seen that the energy output was 5.64, 9.32, 11.5, 

15.12 and 20.24 J/cm
2
 for 2, 4, 6, 8 and 10 sec of pulse treatment respectively. The 

corresponding bacterial load was found to be 5.40, 5.37, 5.26, 5.20, 4.93 log cfu/g. Pulse 

treatment for 6 sec with an energy output of 11.5 J/cm
2
 was found to be acceptable 

microbiologically and with regard to sensory attributes. 
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Effect of pulsed light and chemical treatment on shelf life of chill stored yellowfin tuna 

(Thunnus albacares) steaks 

In this study an attempt was made to evaluate the effectiveness of pulsed light treatment and 

combinations of chemical treatment on the shelf extension of Yellowfin tuna (Thunnus 

albacares) steaks. Tuna steaks were dip treated in 2% sodium acetate, 2% potassium sorbate 

and a combination of 2% sodium acetate-potassium sorbate solution.  All samples were then 

packed in 300 gauge cast polypropylene pouches and pulsed for 6 sec using Xenon pulse light 

preservation machine RC-847 and subsequently stored at 2±1°C. Control samples were kept 

without dip treatment and pulsed light treatment. The treated and control samples were 

analysed at periodic intervals for biochemical (TBA, TMA, TVB-N, FFA, PV), 

microbiological (Total plate count and psychrophilic count), instrumental texture, L* a* b* 

colour and sensory parameters. The initial bacterial load was 4.70 log cfu/g which was highest 

for control and the least was 4.18 log cfu/g for combination of both the chemical and pulsed 

light treatments. Microbiological and sensory parameters indicated that the pulsed treated 

samples and pulsed treated with combination of both chemicals were acceptable upto 26 days 

of storage whereas the control was rejected after 13 days. The chemical parameters showed an 

increasing trend during storage study. The highest value for TMA and TVBN was 13.6 and 

30.25 mg nitrogen/100 g respectively for control and least value was 21.56 and 8.12 mg 

nitrogen/100 g respectively for combination of both the chemical and pulsed light treatments. 

The textural properties were better for pulsed light treated samples. The sensory and L*a*b* 

colour values of tuna steaks of pulse treated samples were better than that dip and pulsed 

treated combinations.  A shelf life extension of 13 days for pulsed treated and pulsed- dip 

combinations was obtained, however organoleptically the pulse treated samples were rated 

superior.  

Inactivation of Escherichia coli 0157in yellowfin tuna (Thunnus albacares) using pulsed 

light technology 

Inactivation of Escherichia coli 0157 was done in yellowfin tuna homogenate to study the 

pathogen kinetics. Tuna homogenate was prepared and autoclaved. Tuna homogenate was 

stirred and transferred into petriplate. Escherichia coli 0157 was then transferred into the 

petriplate and pulsed treated for 5, 10, 15, 20, 25 sec. The corresponding energy obtained was 

11.41, 21.44, 33.71, 44.27, 49.38, 64.84 J/cm
2
. The samples were then analysed for total plate 

count using Aerobic plate count petrifilm and incubated at 35
o
C for 48 hrs. The results showed 

log reductions of 1.07, 1.15, 1.42, 1.97, 2.33, 2.66 in the respective time variations when 

compared with the control. The D value was calculated in the above experiment and was found 
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to be 12.38 sec. This study shows that only 1 log reduction of Escherichia coli 0157 is possible 

in 12.38 sec of pulsed light treatment.  

 

 

Inactivation of Staphylococcus aureus ATCC 6538 in yellowfin tuna (Thunnus albacares) 

homogenate using pulsed light technology 

Inactivation of Staphylococcus aureus ATCC 6538 was done in yellowfin tuna homogenate 

to study the pathogen kinetics. Tuna homogenate was prepared and autoclaved. Tuna 

homogenate was stirred and transferred into petriplate. Staphylococcus aureus ATCC 6538 was 

then transferred into the petriplate and pulsed treated for 5, 10, 15, 20, 25 sec. The 

corresponding energy obtained was 11.41, 21.44, 33.71, 44.27, 49.38, 64.84 J/cm
2
. The 

samples were then analysed for total plate count using Aerobic plate count petrifilm and 

incubated at 35
0
C for 48 hrs. The results showed log reductions of 0.14, 0.26, 0.42, 0.56, 0.59, 

0.90 in the respective time variations when compared with the control. The D value was 

calculated in the above experiment and was found to be 35.90 sec. This study shows that on 1 

log reduction of Staphylococcus aureus ATCC 6538 is possible in 35.90 sec of pulsed light 

treatment. 

 

 

 


