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Executive summary
The National Consultation on Mainstreaming Ocean Research for Ocean and Resource Management
(MORFORM-II) was held at Hotel Fortel, Chennai during 17th and 18th June, 2015. This initiative as
part of the Bay of Bengal Large Marine Ecosystem Project (BOBLME) was organized by the Fishery
Survey of India. The consultation provided a platform for 24 participants, from research institutes,
researchers, officials from Government of Andhra Pradesh and Tamil Nadu, faculty from universities
to discuss regarding the mandate, current broad areas of research, strengths, achievements, current
partners, projects, areas needing collaborations, future prospective partners of the institutes which
are carrying out research works in the Bay of Bengal (BOB) and the crosscutting issues related to the
BOB. The consultation agenda and list of participants are enclosed in Appendix I and Appendix II
respectively.
The main objectives of this consultation based on the last consultation during MORFORM – I
organised at Kochi, India from 12 to 14 September 2012, are as follows:





Institutes may consider probable partnerships and chalk-out collaborative programmes,
which could be showcased as success stories for the next MORFORM.
Participants are encouraged to prepare and publish concept papers on relevant topics
indicating the need for collective action and urging coordinated efforts.
Institutes may publicize the facilities available for capacity building, research and provide
clear guidelines for formalizing arrangements and signing MOUs.
The available media space in journals could be judiciously used to spread the ideas about
collective efforts in ocean research.

Based on the objective, the following deliberations were designed to:




Provide an overview with presentations and documents on the achievements and status of
research activities and emerging priorities of various institutions.
Invite and circulate a set of themes and issues pertinent to ocean and resource management
among the participating institutions.
Select lead themes of national/regional importance, brainstorm in groups on the selected
themes issues, discuss and consolidate a roadmap and plan of action to be submitted to the
various organizations and Ministries.

The first day of consultation had eight presentations from research institutions including universities
on their mandate, current broad areas of research, strengths, achievements, current partners,
projects, areas needing collaborations, future prospective partners of the institutes and also
perspectives of biological productivity for assessment and management of fishery resources in the
BOB. On the second day only one presentation was from the National institute of Ocean Technology
(NIOT), which emphasised and focused more on the current achievement of NIOT. After the
presentation the summing up of the detailed presentations were made. Following the summing up,
the lead themes of national/regional importance were selected to brainstorm among the groups.
The outcome of the brainstorm was consolidated by presentations from the group leaders and a
plan of action was suggested. Based on the group discussion and further consensus, the followings
was recommended.
1. Climate change and ecosystem
1.1. A detailed study on increased temperature of the upper ocean (euphotic zone and
thermocline) and its impact on phyto - and zooplankton community structure and also fish
fauna is the need of the hour.
1.2. Impact of climate change on the landing of fish species in recent years.
1.3. The combined impact of increased temperature and increased levels of pollutants on the
ecosystem in the coastal ecosystem of BOB.
1.4. Study the changes in the nutrient loading within the estuarine and coastal lagoon system
and its impact on the fish production.
iv
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2.
3.

4.

5.

1.5. Climate change impact on ecosystem and its response – ecosystem change (function and
diversity).
Productivity potential
2.1. Assessment of biological productivity potential for management of BOB fishery resources.
Trans-boundary species
3.1. An appropriate platform needed to discuss the trans-boundary issues of resources and
ocean management of BOB with India on lead.
Understanding BOBLME
4.1. Study on distribution of fish eggs and larvae and preparation of atlas, estimation of fishery
potential in BOB as a whole and suggest long term management plan.
International Co-operation
5.1. Regional bodies like BOBP-IGO, SAARC, ASEAN etc. should explore the areas of common
interest with respect to the BOBLME and strive to evolve programmes under the common
platform.
5.2. Among the BOBLME countries, India has to play a lead role in developing a regional
cooperation in resource management and sustainable utilization among the member
countries so that policy/actions/developmental activities practiced in one country should
not hamper the resource management of other country.

Further, it was also proposed to conduct a joint survey programme involving FSI, SAC, CMFRI/ICAR,
NIO, ZSI, CASMB, Anna University, NIOT, International Partners like FAO, IOTC, IUCN, NACA,
WorldFish Centre and BOBLME countries to address the above issues and bring out a special
publication on the BOB. In addition, the forum highlighted the needs for creating awareness of
resources like dugong which is a highly endangered charismatic species and also species like sea
cucumber among the BOBLME countries.
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1. Rationale and background
Over 450 million people in the Bay of Bengal area are dependent on coastal and marine resources
for their food livelihood and security. The Bay of Bengal (BOB) covers the East coast of India touching
neighbouring other 7 countries (Bangladesh, Indonesia, Malaysia, Maldives, Myanmar, Sri Lanka and
Thailand) covered under the BOB region.
Despite the large number of international, regional and sub-regional bodies and programmes
operating in the Bay, none has a clear mandate geographical scope and/or capacity to support a
regional initiative that would effectively address the issues confronting the coastal communities of
the BOB. Thus, the BOBLME Project came into existence.
The project has five components. Under component 3 (Improved Understanding and Predictability of
the BOBLME Environment) of the project, programmes are being implemented for improved
Understanding and Predictability of the BOBLME Environment. The project is aware of the significant
research being undertaken in different institutions in India and the voluminous data being generated
on various aspects.
Though India is bestowed with extremely capable research institutions bringing out significant
outputs related to ocean science, yet the BOBLME Project has encountered hitches in evoking
desired response from these institutions and getting appropriate experts for participation in various
programmes. The National Coordination Unit (NCU) has considered this issue seriously.
There are some systemic problems prohibiting the country from taking up the lead role in the
marine affairs in this part of the world. Time has come for us to diagnose the problems and take
appropriate curative measures so that we could shine well and deliver the goods for the
management of ocean related matters of the region. This could only be achieved by bringing
together the major players in the country on a platform to tease out the issues haunting the system
and formulate strategies for achieving full-fledged cooperation and synergy.
To accomplish this objective, the 1st national consultation on Mainstreaming Ocean Research for
Ocean & Resource Management (MORFORM) was organized under the national banner of the
BOBLME Project for 2012. Based on the suggestions, it was decided to provide an overview
achievements and status of research activities and emerging priorities of various institutions, invite
and circulate a set of themes and issues pertinent to ocean and resource management among the
participating institutions and select lead themes of national/regional importance brainstorm in
groups on the selected themes issues, discuss and consolidate a roadmap and plan of action. The
consultation was organised by FSI in association with BOBLME and facilitated by an experienced
consultant Dr A. Anrose, Zonal Director (Retd).

2. Consultation report
2.1.

Session 1: Introduction and briefing

At the outset of the brainstorming session of MORFORM-II, Shri Premchand, Director General, FSI
and National Co-ordinator of India, BOBLME, welcomed the participants. He informed the house that
the meeting was delayed a bit, waiting for the arrival of Dr Chris O’Brien, BOBLME and Dr Y. S.
Yadava, Director, BOBP. But, Dr Chris O’Brien could not make to the event due to some
administrative reasons and Dr Yadava due to health reasons. The meeting started at 1030 hrs on 17th
June, 2015. The agenda of the consultation and list of participants are enclosed in Appendix I and
Appendix II, respectively.
He further briefed the house with background information that over 450 million people in the Bay of
Bengal area are dependent on coastal and marine resources for their food livelihood and security.
1
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Bay of Bengal (BOB) covers East coast of India touching neighbouring other 7-countries (Bangladesh,
Indonesia, Malaysia, Maldives, Myanmar, Sri Lanka and Thailand) covered under the BOB region. He
also added that despite the large number of international, regional and sub-regional bodies and
programmes operating in the Bay, none has a clear mandate, geographical scope and/or capacity to
support a regional initiative that would effectively address the issues confronting the coastal
communities of the BOB. Thus, the BOBLME Project came into existence. He further added that
though India is bestowed with extremely capable research institutions bringing out significant
outputs related to ocean science, yet the BOBLME Project has encountered hitches in evoking
desired response from these institutions and getting appropriate experts for participation in various
programmes. The National Coordination Unit (NCU) has considered this issue seriously for which this
consultation has high expectations. He stated that the MORFORM-I National Consultation was
conducted at Kochi during 12-14 September, 2012.
There are some systemic problems prohibiting the country from taking up the lead role in the
marine affairs in this part of the world. Time has come for us to diagnose the problems and take
appropriate curative measures so that we could shine well and deliver the goods for the
management of ocean related matters of the region. This could only be achieved by bringing
together the major players in the country on a platform to tease out the issues haunting the system
and formulate strategies for achieving full-fledged cooperation and synergy.
He appraised the house that the following are objectives of the meeting.





Institutes may consider probable partnerships and chalk-out collaborative programmes,
which could be showcased as success stories for the next MORFORM.
Participants are encouraged to prepare and publish concept papers on relevant topics
indicating the need for collective action and urging coordinated efforts.
Institutes may publicize the facilities available for capacity building, research and provide
clear guidelines for formalizing arrangements and signing MOUs.
The available media space in journals could be judiciously used to spread the ideas about
collective efforts in ocean research.

Further, he added that the following is expected from the deliberations.




An overview of the presentations and documents on the achievements and status of
research activities and emerging priorities of various institutions is to be prepared.
Invite and circulate a set of themes and issues pertinent to ocean and resource management
among the participating institutions.
Select lead themes of national/regional importance, brainstorm in groups on the selected
themes issues, discuss and consolidate a roadmap and plan of action so as to submit it to the
various organization and ministries.

He requested all the participants to get involved during the deliberations and suggest further
strategies to be adopted from the consultation.

3. Session-2: Technical session
3.1.

Role of Fishery Survey of India in Mainstreaming Ocean Research For Ocean &
Resource Management - Dr L. Ramalingam

He started his deliberation with the genesis of FSI. The Deep Sea Fishing Station (DSFS), Bombay
started in 1946 as a post-war development pilot scheme by the Government of India with the aim of
augmenting food supply through development of deep-sea fishing. Later, Offshore Fishing Stations
(OFS) under DSFS were established at Tuticorin and Visakhapatnam (1958), Cochin and Veraval
(1959) and Mangalore (1962). These stations operated 20 fishing vessels including 15 wooden
vessels. With the addition of 20 identical survey vessels (17.5 m) and re-orientation of the work of
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DSFS/OFS, the organisation was renamed as Exploratory Fisheries Project (EFP) in 1974 and the
OFS’s were renamed as bases of EFP. With the declaration of the 200 nautical miles EEZ in 1976, the
Government of India started acquiring large survey vessels for the survey of the demersal, pelagic
and oceanic resources of the EEZ. The Exploratory Fisheries Project was renamed as Fishery Survey
of India (FSI) in 1983. Presently the FSI has a fleet of 11 large vessels operating from six bases. He
further added the objectives of FSI as follows:









Exploratory surveys, charting of fishing grounds, assessment of fish stocks in the Indian EEZ
and adjoining high seas and research thereof besides the specific surveys on request from
the States and Union Territories.
Data collection and periodic re-validation of potential of fishery resources to provide advice
on fishery management issues enshrined in the national, regional and global conventions
and agreements and other associated activities.
Monitoring surveys of fishery resources in the exploited areas including coral reefs,
application of Monitoring, Control and Surveillance (MCS) for regulation fishing activities and
promoting Code of Conduct for Responsible Fisheries (CCRF) in the Indian EEZ.
Maintain data bank and disseminate information on fishery resources to the end-users and
act as an interface between the state/UTs and the Ministry of Agriculture, Government of
India for marine and inland fish production and related aspects. Assessment of suitability of
fishing fear, accessories and equipment with special reference to the preservation of
environment and ecology of marine habitat.
Fish stock identification and biodiversity studies including application of genetic tools and
techniques.
Marine fisheries forecasting including application of remote sensing for the benefit of
artisanal, mechanized and industrial sectors.
Human resources development through practical training of fishing operatives, fishermen,
fisheries officials and students.

During his deliberation, he highlighted the achievements of FSI as follows:
The FSI has made considerable progress in the survey of demersal fish stocks in the continental shelf.
These areas possess several un-conventional stocks which are scarcely exploited now and offer
immense scope for further development. The estimated annual potential yield from the continental
shelf is about 1905 thousand tonnes and the total demersal resources potential in the Indian EEZ is
2.07 million tonnes.
The FSI continues intensive trawl survey in these areas where survey is found to be inadequate. The
trawl surveys conducted in the continental slope have revealed the availability of several high value
demersal stocks like deep-sea crustaceans and finfish. The surveys are in progress to obtain a
complete picture of the resources distribution, composition, and stock density in this area. The
annual potential yield of deep sea shrimps and lobsters in 200-500 m depth zone is estimated to be
about 28,000 t.
The exploratory surveys conducted by the FSI vessels MFV Matsya Harini, MFV Yellowfin, MFV Blue
Marlin and newly inducted monofilament tuna longliners MFV Matsya Drushti and Matsya Vrushti
have revealed the occurrence of Yellowfin tuna, Bigeye tuna, Skipjack tuna, Billfishes and sharks in
the East Coast of Indian EEZ including that in the waters around the Andaman and Nicobar Islands.
Now we have a sound database on distribution, availability, seasonality and migratory pattern of the
large pelagic tuna stocks in the East Coast of Indian EEZ and limited information on stocks from
adjoining high seas. The potential yield estimated for oceanic resources in the Indian EEZ is to be
above 0.22 million tonnes.
The coastal pelagic resources like Sardines and Mackerels assume greater importance in the marine
sector. In view of the annual fluctuation in the neritic pelagic stocks, the appraisal of the stocks
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assumes significance for the management of these resources. Based on the survey conducted on
pelagic resources, the potential of neritic pelagic fish resources is estimated as 2.13 million tonnes.
In order to update the information on the status of different fish stocks, their distribution and
density for evolving management measures and for sustainable development, FSI undertook
monitoring surveys for the stocks in the inner continental shelf areas. The results of monitoring
surveys are used for estimating the annual biomass.
In order to develop and promote technologies and fishing gear which will not contribute to physical
and biological degradation of marine ecosystem and to minimize incidence of by-catch, FSI
undertakes experimental fishing using species-specific fishing gears and diversified fishing methods
like squid jigging, trap fishing, bottom set vertical longlining, tuna long lining, mid-water trawling etc.
and are being practiced and popularized among fishermen in accordance with the Code of Conduct
for Responsible Fisheries (CCRF).
The FSI also conducts marine fish biodiversity studies to understand density and diversity of the fish
fauna for conservation and management of the ecosystem as required under the global Convention
on Biological Diversity (CBD). The FSI is in the process of building up a species inventory of marine
fishery resources in the Indian EEZ. The species collected are identified and recorded with their
geographic location, and preserved in base laboratories and at headquarters as well.
The biological studies are essential requirement for the stock assessment and understanding the
dynamics of the species. The information on size, growth, age structure, recruitment pattern etc. of
the fish species are essential input to provide prognosis on development of commercially important
resources. Information on food and feeding habits and prey-predator relationships provide valuable
insight into the ecological succession and interactions of co-existing species in the ecosystem.
Information on reproductive biology is essential for evolving conservation and management
measures. The institute regularly collects biological data on the above aspects and the results of
study are used for various purposes.
The FSI continues to contribute to carry out the assessment of the marine fishery potential of the
Indian EEZ using different analytical and production models suitable for tropical fisheries. The
assessments are made for individual species as well as for multispecies stocks with respect to the
maritime states, and for the EEZ as well. The estimates of fishery potential for Indian EEZ from
primary production and secondary production were of 3.605 and 3.322 million t respectively, the
average being 3.463 million t. The potential from benthic production was 0.855 million t. Thus, the
Maximum Sustainable Yield (MSY) of fish from the Indian EEZ works out to 4.318 million t (2011).
Overall potential yield has been estimated as 4.41 million metric tonnes in the Indian EEZ.
Satellite remote sensing is emerging as a powerful tool in natural resources management. The FSI
jointly with Space Application Centre (SAC) has been conducting research on the application of
Potential Fishing Zones (PFZ) based on Sea Surface Temperature (SST). The PFZ forecasts are being
used successfully by the fishermen. With the launch of dedicated OCEANSAT having Ocean Colour
Monitor (OCM) potential fishing zones forecast system has been refined.
Further, he apprised the strength of FSI as, FSI has 11 ocean going larger vessels being operated
from six operational zonal bases and has total staff strength of 752 including 68 scientists. These
vessels are either operating bottom trawl, midwater trawl, longline, bottom set vertical perch long
line gears or trap fishing as per the assigned project and based on layout of the vessel to carry out
the exploratory survey in the Indian EEZ.
He also emphasized on the FSI’s future research on Studies of the Trans-Boundary Stocks,
Environment Impact Studies of BOB, Ecosystem Approach to Fisheries Management (EAFM) and
Island Sustainability Studies. He urged the need of partners like IOTC, FAO, Department of Fisheries
of BOB neighbouring countries, State Fisheries/UTs Departments of Coastal State/UT, Ministry of
Earth Sciences, Govt. of India, Ministry of Environment and Forest, Dept. of Science and Technology,
CCMB, HYDERABAD, CSIR and ICAR so as to accomplish the research priorities.
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Based on the FSI mandate, strength and current broad areas of research, it is suggested to
concentrate research on studies on trans-boundary stocks, effect of climate change on fisheries in
collaboration with SAC and NIO, Goa. Further, the study on island sustainability can be taken up in
association with ICAR and ZSI.

3.2.

MFRI in MORFORM - Dr R. Jayabhaskaran

He briefed about the CMFRI mandate as to;







monitor the exploited and assess the under-exploited marine fisheries resources of the
Exclusive Economic Zone (EEZ);
understand the fluctuations in abundance of marine fisheries resources in relation to change
in the environment;
develop suitable mariculture technologies for finfish, shellfish and other cultivable
organisms in open seas to supplement capture fishery production;
act as a repository of information on marine fishery resources with a systematic database;
conduct transfer of technology, post graduate and specialized training, education and
extension education programmes; and
provide consultancy services.

Further, he highlighted the 10 major achievements of CMFRI as:
1. Estimation of the multispecies multi-gear marine fish landings from the EEZ of India
following the self-developed stratified multi-stage random sampling design.
2. National quinquennial census of marine fisher population and infrastructure facilities and
estimated value of marine fisheries and fishing fleet economic efficiencies.
3. Optimized fishing fleet size of various craft-gear combinations for rational exploitation of
marine resources in all maritime states of India.
4. Monitored biology and health of commercial marine fish stocks (133 stocks) of India.
Developed and applied several analytical models to assess the finfish and shellfish stocks in
all maritime states for providing Fishery Management Plans and advisories on seasonal
fishing bans and potential yields.
5. Developed hatchery and grow-out technologies for shrimps, pearl oysters, oysters, mussels,
clams, ornamental fishes, sea bass, cobia, pompano and groupers (totalling 37).
6. Established commercial farming of mussels and oysters in coastal areas with an annual
production of over 10,000 tonnes benefitting nearly 6000 women self-help groups.
7. Identified and mapped new and non-conventional deep sea marine resources by vessel
based surveys, including abundance maps of oceanic squid resources.
8. Used modern biotechnological tools for development of marine nutraceuticals (GMe & GAe)
for human well-being and functional feeds for mariculture species.
9. Assessed major marine and island habitats and evaluated their biodiversity; and developed
restoration protocols through artificial reef deployment.
10. Provided science back-up for India’s first eco-labeled (MSC certified) fisheries (short-neck
clam) meeting global standards of fisheries management.
He stressed that CMFRI’s current area of research is on fish stock assessments; predictive and
trophic models of ecosystems; life history traits of fish and shellfish; environmental impact
assessments; marine conservation and biodiversity; mariculture - hatchery and grow-out technology
development; marine biotechnology; social and economic impacts; marine policy and transfer of
technology. He also stressed that CMFRI’s future research will be on fishery yield forecast through
modelling, GIS based fishery mapping, fish larval connectivity, impact of climate change on fisheries,
low-impact farming systems, genetic improvement of farmed species including molecular taxonomy
and genomics, marine conservation research and planning, fisheries eco-labelling etc.
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He further stated that at present CMFRI has collaborations with a large number of Indian and
International institutions and research organizations such as AISRF, Belmont Forum, IOTC,
PORSEC-UK, WorldFish Centre, FAO Fisheries Department, Asian Fisheries Society etc. However, the
CMFRI would like to have partners like FSI, NIO, INCOIS, CMLRE, NIOT, MPEDA, National University of
Law and National University of Legal Studies, BOBLME, BOBP-IGO and FAO.
As per CMFRI mandate, strength and current broad areas of research, it was felt to concentrate
research on fishery yield forecast through modelling, GIS based fishery mapping in association with
SAC and INCOIS, impact of climate change on fisheries in association with NIO and FSI, genetic
improvement of farming species in association with NBFGR and NIO, Goa. Fisheries eco-labelling
study can be taken up in association with MPEDA.

3.3.

Marine Biology Regional Centre – ZSI role in MORFORM - Dr Rajkumar Rajan

He started his deliberation with the history of MBRC mentioning appointment of Surgeon Naturalist
to the Marine Survey of India, under Asiatic Society, Indian Museum, Kolkata. Further, he stated that
the Marine Biological Station was established on 1 March 1973.
He stated that the major mandate of MBRC are survey, inventory and monitoring of faunal elements
in India, taxonomic research, and ecological studies aiming at species conservation and
management. He mainly stressed on the current on-going collaborative projects. Further, he added
to his talk regarding the project on “Sea cucumber fishery status in Gulf of Mannar and Palk Bay” as
an example study to be considered for resources management. He also highlighted that the
sea-cucumber fishery at present is at unsustainable level. He also added the objective and goal of
the conservation, management of coral reef ecosystem in Lakshadweep. While presenting the need
for such an effort, he stated that about 22% of the corals have the probable risk of lethal bleaching.
He suggested for community managed restoration and monitoring programs by providing desired
incentives for mangrove and seagrass bed and also to set up coral gardens for restoration of these
resources.
He mentioned that the MBRC has eleven books/monographs and a total of 515 research papers
which have been published as of December 2013. He further stated that the MBRC has full-fledged
SCUBA facility with high-end cameras and necessary accessories to help underwater investigations in
addition to the trained manpower for assistance. In addition, the lab facilities have a 50i Nikon
eclipse microscope (provided with diascopic and episcopic illumination), PS7000C MKII scanner and
other computer infrastructures and the well-equipped library which has 1464 titles on marine
sciences. Currently 25 journals are being subscribed including 2 international ones. Moreover to
showcasing the importance of marine biodiversity and creating awareness about conserving marine
organisms, among students and general public, a marine museum was developed and opened to
public on 13 February 2012 at MBRC and 100+ exhibits in the museum contain specimens under 25
phyla. And for creating awareness on conserving the rich and varied marine biodiversity of our
country a marine aquarium is also available.
He mentioned that the centre is presently collaborating with Gulf of Mannar Biosphere Reserve
Trust, Department of Environment & Forests, Lakshadweep & Lakshadweep Administration,
Department of Environment & Forests, Gujarat, Department of Environment & Forests, Maharashtra
and National Institute of Ocean Technology. During his talk, he also emphasized the need of
collaboration with SAC for remote sensing based study of these resources and also with Department
of Environment and Forest of the respective state or UTs, NIOT, and GMBRT.
He highlighted the need for scientific basis for resources management such as resources mapping
and assessment – fisheries and others, demarcation of zones – closed/open etc., based on resources
mapping, fisheries regulations, closed zones, size restrictions, no trawl zones and enforcing these,
studies on aggregation of spawning, identification of spawning grounds, traditional knowledge and
qualitative information on species aggregations, biodiversity monitoring in mangroves, coral and
seagrass habitats, and creating a network of institutions for sharing information which include,
6
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studies on faunal inventory and categorization of unexplored habitats as the prime concern. He
concluded his talk stating the need on the restoration of degraded mangroves, coral reefs and sea
grass areas and formation of coral gardens.

3.4.

National Institute of Oceanography: An overview - Dr S. Prasanna Kumar

He stated that the National Institute of Oceanography (NIO) is one of the 36 constituent laboratories
of the Council of Scientific and Industrial Research (CSIR). While briefing the history of NIO, he added
that the NIO foundation was laid in the year 1966 following the International Indian Ocean
Expedition (1961-1965). He said that by 1950s the Indian Ocean was the least studied ocean and IIOE
was one of the largest international collaborative oceanographic programmes ever launched; 36
ships from a dozen countries participated. He said that NIO’s mission is to continuously improve our
understanding of the seas around us and to translate this knowledge to benefit all. He highlighted
that NIO’s strength is 130 scientists out of 200 sanctioned posts, 109 technical out of 120
(sanctioned) and 127 administrative staffs. In addition, a total of 230 Project Assistants and 75
Junior/Senior Research Fellows are working on the research activities of the institute who are the
main strength. The major research areas include the four traditional branches of Oceanography i.e.
Physical, Chemical, Biological, Geological/Geophysical besides marine instrumentation and
archaeology. He said that the NIO has three research vessels i.e. RV Sindhu Sadhana (80 m vessel for
open-sea observations), RV Sindhu Sankalp (56 m vessel for observations on the continental shelf
and slope around India and around islands) and ORV Sagar Kanya (observing the ocean and
atmosphere through measurements from on-board).
He mentioned on the instruments developed by NIO and its applications. He mainly stressed on
aerial microwave radar gauge, thruster driven autonomous vertical profiler and autonomous
underwater vehicle – MAYA. Further, he added that the current circulation in the BOB is most
disorganized during summer and winter when the winds are strong and organized during spring and
fall transitions when the winds are weak. He also emphasized on the study on mud bank of the
Kerala in association with CMFRI. His deliberation emphasized the interaction between
oceanographers and biologist is the need of the hour so as to understand the ecology and
environment of BOB and Indian Ocean as a whole in a better way. He stressed that NIO will love to
collaborate with FSI and also invited the participants to the International Symposium “Indian
Ocean-50” to celebrate the golden jubilee celebration of NIO which is scheduled to be held during
30th of November to 5th Dec. 2015.

3.5.

Perspectives of biological productivity for assessment and management of fishery
resources - Dr N. Ramaiah, NIO

He mainly spoke about marine bio-web, biomass and nutrient cycling. He explained the
characteristics of BOB by stating BOB is prone to weak winds (except during cyclones), weak coastal
upwelling (if at all), precipitation>evaporation (by 70 cm), freshwater input (1.6 x 1012 m 3 yr-1),
strong stratification (low saline lense), high suspended particulate matter, prolonged cloud cover,
shallower euphotic depths (<50 m), low to moderate primary production and cold core eddies in
some areas.
He also stressed about as to how important is chemosynthesis and photosynthesis in an ecosystem.
During his talk, he highlighted the studies conducted in the BOB and stated that the BOB is low to
moderate in primary production and in comparison with Arabian Sea, the primary and bacterial
productivity in the BOB is measured as half of that of Arabian Sea. He stressed the need for
prioritization of biological analyses in BOB, documenting the trans-BOB bio-geographic variability of
microbial, phytoplankton and zooplankton and benthic communities and study the influences of
ecological gradients on benthos, plankton groups, fish larvae and key biological productivity
processes. He aimed at the BOBLME to carry forward a long term study of BOB in collaboration with
all the institutions available in the region.
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3.6.

Role of CIFNET in MORFORM - Shri M. Neelakandan

He started his deliberation by saying education and technical know-how is the need of the hour
without which the industry is handicapped. He briefed about the objectives of CIFNET which are:










To create manpower for manning ocean going fishing vessels.
To create manpower for supporting shore establishments of fishing vessels.
To create teachers for Fishermen Training Centres of maritime states.
To conduct various refresher training programmes for the vessel operatives and shore
technicians/managers.
To provide technical consultancy services for marine fishery sector.
To provide technical consultancy services for marine fishery sector.
To help developing nations to create technical manpower for fishery sector.
To develop and popularise appropriate fishery technology through short-term courses for
the growth of marine fisheries.
To impart technological inputs to the fishermen in fisheries, Nautical Engineering fields
through extension programmes.

He said that the CIFNET was established in the year 1963 at Cochin and further it added its unit at
Chennai and Visakhapatnam in the years 1968 and 1981, respectively. He also added that the
institute has three training vessels namely MV Prashikshani, MV Skipper II and MV Tharangini. He
stated that at present CIFNET is offering courses like 4 yrs degree courses on B.F.Sc. (Nautical
Science) which is affiliated by CUSAT and 2 years trade courses on Vessel Navigator and Marine
Fitter. Besides, CIFNET also offers statutory courses on Elementary Fishing Technology and Advanced
Fishing Technology. CIFNET is the sole institute in India approved by the DG shipping to conduct the
Elementary Fishing Technology and Advanced Fishing Technology courses. CIFNET also offers
ancillary courses, short term training courses, refresher courses and hands-on training for foreign
nationals. He stressed that CIFNET is the only institute which caters to the need of fishing industry in
order to provide manpower. Also, at present the trainees of CIFNET after obtaining the degree and
experience they are uplifting themselves by joining the merchant shipping. CIFNET also offers
courses for coast guard and state departments coastal police forces as and when demanded. He
mentioned that CIFNET mainly works with the partners like FSI and will also look forward similar
collaboration in future too.

3.7.

Centre of Advanced Study in Marine Biology - Dr T. Thangaradjou

He began his talk stating that the institute started as Biological Station in the year 1957 and then the
Department of Marine Biology was added in 1961 and finally the institute got the status of CAS in
Marine Biology in the year 1963. He said that it is premier institute for marine biology in India and
the only CAS for Marine Biology in India, since 1963. MOES named it as a centre of excellence in
ornamental fish culture in the year 2004 and the Department of Biotechnology recognized the
centre as centre of excellence & innovation in biotechnology in the year 2010. Further UGC - CPEPA
(Centre with Potential for Excellence in Particular Area) recognized it as centre for Marine Biology in
the year 2011 followed by DST - PURSE (Promotion of University Research and Scientific Excellence)
in 2011 and MHRD-FAST (Centre of Excellence in Frontier Areas of Science & Technology – Energy
and Environment) in 2013. He said that the vision of the institute is to understand the scientific
principles of marine life and environment towards developing a world class institute in marine
sciences and the objectives are:






Physical, chemical and biological assessment of marine environment
Biodiversity and biological studies of marine organisms
Species recovery for the marine species at threat
Restoration of coastal ecosystems
Marine bio-prospecting for food, fuel, medicines and high value products
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Mass production of marine organisms for sustainable utilization
Training and capacity building in marine sciences

The institute mainly emphasizes in skilled manpower development in the field of marine sciences at
postgraduate and doctoral level, conducting research on specialized topics of national importance
and international relevance and taking the research finding to the end users – lab to society. He
stated that the centre offers M.Sc and Ph.D courses in different disciplines of Marine Sciences. The
centre has several collaborations with foreign institutes. Till date, they have produced 551 Ph.D
theses in various fields of Marine Biology. CASMB also has programs for conservation and
management of mangrove forests. The current broad area of research are biodiversity and
taxonomy, coastal ecosystem studies (mangroves, seagrasses and coral reefs), coastal pollution
monitoring , pharmacology, fish parasites, harmful algal boom monitoring, bar-coding of marine
organisms, pCo2 flux studies in BOB, primary and secondary productivity monitoring and modelling,
potential fishing zone forecasting and validation, ocean optics, coastal resource mapping, rain-fed
integrated farming, marine microbiology and polar action bacteria and marine macro-algal forming.
He highlighted that CASMB would like to be a partner to FSI, CMFRI, NIO, SAC like institutes for
further research.

3.8.

RS and GIS for marine living resources management: Dr Himmatsingh U. Solanki

He outlined the earth observation based services in India, Indian initiatives for marine fishery
resources exploration, integrated PFZs forecast technique, operational PFZs forecast and RS &
marine GIS application for ecosystem based marine resources exploration. He apprised of the ocean
colour operational data products, ocean & coastal biogeochemistry, marine living resources
management, climate change studies and applications from Indian geostationary (INSAT-3D)
satellite. He emphasized that the fish stock assessment using primary production is a very accurate
form of predicting the stock. It is really useful for the management of fisheries.
He highlighted the Indian initiatives for R & D efforts for remote sensing of fishery resources which
were initiated in India during early ‘80s with collaborative efforts of SAC, FSI and CMFRI (JEP). During
February 1989 first experimental PFZs forecast based on NOAA-AVHRR derived SST collaborators like
SAC, GSFD and FSI was carried out. During 1990-1992, the validation experiments of PFZs using SST
were designed through near time validation by FSI and GSFD. Approx. 38-40% success rate was
achieved. In the year 1992 the technique was transferred to NRSA, Hyderabad, for operational use.
Further the methodological investigations for synergistic applications of CC and SST for PFZs forecast
(MOS, Sea-WiFS) was carried out. Again in the year 1999-2002 integrated PFZs forecast using OCM
chlorophyll and NOAA-AVHRR SST generated and validated by SAC, FSI, CIFT which reported 68%
success rate. During 2002 this integrated PFZs forecast technique was transferred to INCOIS for
operational use and further during 2004-2005 the improved PFZs using wind vector was attempted.
The R & D efforts are to tune the technique using altimeter data derived SSH and tuna forecast. He
emphasized the scientific rationale stating the environmental satellite data (ocean colour, SST, SSH,
wind) as measures of oceanic parameters of habitat and ecosystems that influence living marine
resources, fishery resources exploration using RS techniques is based on identification of feeding
grounds where fish tend to aggregate, oceanographic features detected by SSH, thermal and OC
images often indicate high biological production sites, the co-incidence of chlorophyll, SSH and SST
features indicates that physical and biochemical processes are closely coupled.
He stated that the remote sensing has gained increasing importance in studies of marine systems for
extracting oceanographic information, and monitoring the dynamics of oceanic environment and GIS
technology have proven to be an indispensable tool for integrating, managing and visualising
spatially distributed data, discovering hidden patterns that other numerical methods could not find,
and providing maps. He added that the statistical analyses and modelling have been widely used to
provide quantitative description and predictions about living marine resources. However, the
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success of such approaches has been limited due to the complex nature of the four-dimensional
marine environment and fish distribution, the complex spatio-temporal relations between them.
Further, he emphasized the decision support system for marine fisheries as multi variable integrated
PFZs, regular exploited area, unexplored areas for fishing, need of conservation, restriction for
fishing areas, gear type to be used, species specific forecast and by-catch regulation zones.
He also highlighted the FSI survey results based on the PFZ information and its correlation. Fishery
resources exploration using RS techniques is based on identification of feeding grounds where fish
tend to aggregate which is also part of the observation he added. SAC also needed the institute like
FSI, NIO, CASMB, and CMFRI like institute for predicting the PFZ information and correlation.
The technical session was concluded with the above presentation as the day came to an end. On day
two, the technical session continued with the presentation from NIOT.

3.9.

ESSO – National Institute of Ocean Technology (NIOT) - Dr S. Rajaguru

He started his deliberation with the mission of NIOT which is to develop world class technologies and
their applications for sustainable utilization of ocean resources, to provide competitive, value added
technical services and solutions to organizations working in the oceans and to develop a knowledge
base and institutional capabilities in India for management of ocean resources and environment.
He mentioned about the organizational structure of the institute. He stressed that the Ocean Science
and Technology for Islands (OSTI) centre at Port Blair is mainly dealing with Open Sea Cage Culture,
Marine Microalgal Biotechnology, Deep-sea microbiology, Island Resource Information System,
Development and deployment of Artificial Reefs and Fish Aggregating Devices and Coastal Ocean
Monitoring and Prediction System (COMAPS) for Andaman & Nicobar Islands. He highlighted the
activities of ANCOST, Port Blair and emphasized mainly on deployment of the FADs in Andaman and
Nicobar waters and Lakshadweep waters. He stated that NIOT have deployed 25 FADs in
Lakshadweep waters and 11 FADs in A & N waters in association with A & N administration under
tuna mission. He stressed that Lakshadweep fishermen are getting higher catch rate due to FAD
deployment whereas A & N fishermen not benefitted similar way which may be due to the lack of
effective fishing methods like pole and line fishing. He mentioned that partners like FSI, NIO will be
very useful for further studies in assessing the aggregation of fish stocks in and around FADs.

4. Summing up of the presentations and theme selection – Dr A. Anrose
Dr A. Anrose, Zonal Director (Retd.), consultant for the consultation, summed up the deliberations
and stated that in the last MORFORM, the suggested themes were circulated. The list is only
indicative and not exhaustive. He requested participants to suggest any broad theme providing
scope for multilateral collaboration within the overall frame of the consultation. Based on the
suggestions, it was decided to discuss in detail regarding five major themes. As other themes are
overlapping, they were clubbed together. The theme on marketing products was dropped due to
non-availability of experts from NIPHATT and CIFT. The broader themes which were taken up for
discussion are:






Climate change and ecosystem
Productivity potential
Trans-boundary species
Understanding BOBLME
International co-operations

While selecting the themes the participants were divided into five groups and were asked to present
the themes in detailed after discussion.
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5. Group discussion and outputs
The selected themes were brainstormed among the groups and the outcome of the group discussion
was presented by the group leaders.

5.1.

Climate change and ecosystem

Dr S. Prasanna Kumar led the group and while presenting the theme, he divided the theme of
climate change into two sub themes.

5.1.1.

Open ocean ecosystem response to climate change

The highlights of the discussion are as under:







5.1.2.

A change in pH may influence the calcification rate of the lower trophic level organisms, if
so, will this impact the biomass and diversity of higher trophic level and in turn the fishery
resources.
Increased stratification under CO2 driven warming will decrease the availability of subsurface
nutrients to the euphotic zone as the mixing will be reduced. In such scenario, what will be
its impact on the production of organic carbon and subsequent changes in ecosystem
structure and functioning.
Increased temperature of the upper ocean (euphotic zone and thermocline) and its impact
to phyto - and zooplankton community structure and also fish such as tuna.
Appearance of small pelagic such as mackerel and sardine along the East Coast of India in
recent years (last 5 years). Do they have any bearing to climate change (range expansion &
bio-invasion)?
Recent (last 3 years) observation of occurrence of cancer (odontoma) in the small pelagic
fishes (sardines and barraccuda) in the Bay of Bengal (Cuddalore to Nagappatinam) during
summer.

Coastal ecosystem response to climate change

The details of the discussion as presented are as follows:








The links and the energy flow within and between different ecosystem within the coastal
system such as mangroves, sea grass and coral reefs.
How these links and energy flows will be impacted under the changing climate such as
warming and acidification?
The combined impact of increased temperature and increased levels of pollutants on the
ecosystem.
Changing pattern (frequency and intensity) of harmful algal bloom.
Increased occurrence of Trichodesmium bloom.
Changes in the nutrient loading within the estuarine and coastal lagoon system and its
impact on the fish production.
Coastal hypoxia and ecosystem response (frequent jelly fish swarms).

He stated that the tools to be used for the above studies are remote sensing, modelling,
sustained-long term observation (developing a regional BOBLME observational system) and
biodiversity monitoring. Further he highlighted that the collaboration among the institutes like FSI,
CMFRI, NIO, CASMB, INCOIS, SAC, NIOT, State Fisheries Departments and ZSI are the need of hour
for further research prospectives.

5.2.

Productivity potential

Dr N. Ramaiah led the group and while presenting the theme, he stated that the group was dynamic
to discuss the issue vividly and suggested the following studies:
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5.2.1.

Assessment of biological productivity potential for management of BOB
fishery resources

He highlighted the objectives of the study as follows:






To analyse and collator sensed and sea truth information on biotic components from the
major ecotypes in BOB for different trophic levels.
To develop and improve novel and advanced techniques for measuring production and to
refining and predicting the potential of each of the major ecotypes in the Bay.
To cooperate and integrate marine harvests from BOB nations with a view to promulgate
the conservation advisories for major fish, shell fish, coral reefs and mammalian
communities.
To involve and collect a long term data sets on the planktonic and benthic diversity in the
different ecological and bio-geographic settings in the Bay.
To integrate partnership among interested institutions, universities, international
organizations for achieving data collection, assimilation and synthesis on critical components
in the above listed objectives.

Further, he added the parameters such as SSH, SST, surface chlorophyll, Water column chlorophyll,
primary productivity, nutrients, dissolved oxygen, phytoplankton composition, bacterial abundance
and productivity, benthic biomass and types, zooplankton biomass and types and fish eggs and
larvae will be studied in the above study. He appraised the forum of the algorithms &
sensors/gadgets required for undertaking the study. He also informed the infrastructure needs such
as specimen repositories, electronic inventories, biodiversity registries, data storage and human
capacity building.
He highlighted the need of institutional partnership such as FSI, SAC, CMFRI/ICAR, NIO, ZSI, CASMB,
Anna University, NIOT and International Partners (FAO, IOTC, IUCN, NACA, ICLARM (WorldFish
Centre), and BOBLME countries). Before concluding the outcome of the group discussion, he said
that the major task ahead to accomplish the study is to develop a background paper on existing PPA,
Internationalize Productivity Assessment, establish Institutional Partnerships and finally to prepare
National/International Project Proposal.

5.3.

Transboundary species

Dr K. Vijaykumaran led the group and after detailed discussion among the group he presented that
an appropriate platform to discuss transboundary issues of resources and ocean management must
be mooted with India in its lead. He stated that the major trans-boundary species have been
identified. Further, he added that any species available in the EEZ of either (two or more) countries is
a transboundary species. He highlighted the species like Hilsa shad and sea cucumbers have a
greater importance. Other species also need to be considered.
He stated that India should seriously embark on generation of sufficient catch data on Hilsa shad and
also establish a robust monitoring system to provide necessary information at the time when the
species is brought for management on transboundary platform. India should also cooperate in
standardizing methodology followed in the partner countries.
Though the transboundary migration is not established on sea cucumber distribution and fishery, yet
it is having transboundary issues. India need to embark on detailed stock assessment and allow
controlled exploitation of the species in space and time with continuous monitoring.
Among other transboundary issues, he highlighted that the issue of pollution from land based
sources are needed to be studied and the total flux of pollutants in the BOB assessed before
undertaking collaborative control measures.
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5.4.

Understanding BOBLME

Dr R. Jayabaskaran who led the group stated that the BOBLME covers eight countries India, Sri
Lanka, Bangladesh, Indonesia, Malaysia, Myanmar, Thailand and Maldives. He said that the
information regarding BOBLME is available in thematic reports (Socio-economics and Economic
value of marine and coastal ecosystem services), Governance and Ecology (Productivity and oceans,
Fish and fisheries, Ecological health and pollution and habitats). He raised his concern that the
existing information available only on EEZ and coastal waters of BOBLME countries, temporal and
spatial information is not available, no systematic studies on Sundarbans area of Bangladesh and
India has been carried out and said that continuous monitoring programme is needed in the
mangrove ecosystem of Sundarbans. He stressed the need for undertaking the study on:






Distribution of fish eggs and larvae and preparation of atlas
Estimation of fishery potential
Long term management plan
Resource estimation of unexploited fishery resources - Myctophids (Lantern fish)
Capacity building

While highlighting the lack of information on Andaman Sea he stated that the Andaman Sea is a
unique ecosystem by itself and very little studies have been carried out to understand the dynamics
and diversity. The influence of Irrawaddy river system is something which needs special attention.
Perhaps a sub-regional platform for dealing with the Andaman Sea with Thailand, Myanmar,
Malaysia, Indonesia and India would be appropriate.

5.5.

International cooperation

Dr T. Thangaradjou presented the outcome of the group discussion and highlighted that being
advanced in science and technology related to fisheries and ocean sciences among the Bay of Bengal
regional countries, India should play a major role in bringing the best sciences and technology to the
management of BOBLME. Our expertise in aquatic science, remote sensing, aquaculture, fisheries
has to be shared and pooled for the better management and sustainable utilization of resources in
the region. He raised the concern that the BOBLME Project is coming to an end; therefore a need for
creating a regional platform is felt very urgent. Regional bodies like BOBP-IGO, SAARC, and ASEAN
etc. should explore the areas of common interest with respect to the BOBLME and strive to evolve
programmes under the common platform. He stated that the group rather the house will agree to
the following:









BOBLME has to play a lead role in developing a regional cooperation in resource
management and sustainable utilization among the member countries so that policy/actions
/developmental activities practiced in one country should not hamper the resource
management of other country.
Trade on aquarium fish being unregulated and threatening sustainability regional
cooperation is needed in bringing in sustainable practices through appropriate certification
mechanisms.
Linking the BOBLME programme in other major regional initiatives IO-GOOS, Census of
Marine Life, etc. The models of stock assessment developed for other regions often produce
misleading the estimates, developing new models or fine-tuning the existing models are the
need of the hour in which international cooperation can be invited – e.g. with ICLARM
(WorldFish Centre), NOAA etc.
CIFNET can play a lead role in developing a regional training centre for best fishing practices
in the region so as to manage the resources. International Training Centre for Operational
Oceanography (ITCOocean) – initiative by the INCOIS can be taken as the model for the
same.
Utilization of remotely sensed data and other products developed by the ISRO/NIO/INCOIS
institutions for understanding of the BOBLME must be inducted within the platform.
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Need for regional cooperation in operationalizing a long term observational network to
monitor bio-physical and ecological parameters to understand the changing scenarios of
fisheries (climate change).

6. Summing up of the recommendations
With the consensus of the forum, it was decided to propose the followings:













A detailed study on increased temperature of the upper ocean (euphotic zone and
thermocline) and its impact on phyto - and zooplankton community structure and also fish
fauna is the need of the hour.
Study on impact of climate change in the landing of fish species in recent years.
Study on the combined impact of increased temperature and increased levels of pollutants
on the ecosystem in the coastal ecosystem of BOB.
Study the changes in the nutrient loading within the estuarine and coastal lagoon system
and its impact on the fish production.
Study the climate change impact on ecosystem and its response – ecosystem change
(function and diversity).
Assessment of biological productivity potential for management of BOB fishery resources.
An appropriate platform needed to discuss the trans-boundary issues of resources and
ocean management of BOB with India on lead.
Study on distribution of fish eggs and larvae and preparation of atlas, estimation of fishery
potential in BOB as a whole and suggest long term management plan.
Regional bodies like BOBP-IGO, SAARC, ASEAN, etc. should explore the areas of common
interest with respect to the BOBLME and strive to evolve programmes under the common
platform.
Among the BOBLME countries India has to play a lead role in developing a regional
cooperation in resource management and sustainable utilization among the member
countries so that policy/actions/developmental activities practiced in one country should
not hamper the resource management of other country.
Need for regional cooperation in operationalizing a long term observational network to
monitor bio-physical and ecological parameters to understand the changing scenarios of
fisheries (climate change).

Further, it was also proposed to conduct a joint survey programme involving FSI, SAC, CMFRI/ICAR,
NIO, ZSI, CASMB, Anna University, NIOT, International Partners like FAO, IOTC, IUCN, NACA, ICLARM
(WorldFish Centre) and BOBLME countries to address the above issues and bring out a special
publication on BOB. In addition, the forum highlighted the need for creating awareness of resources
like dugong which is a highly endangered charismatic species and also species like sea-cucumbers
among the BOBLME countries.

7. Conclusions
Summing up discussions is a difficult task at the best of times. It is doubly difficult to sum up the
discussions at this consultation, characterized as it was by a rich discussion, by diverse ideas, by the
multidisciplinary nature of the issues discussed, and by the complexity and daunting nature of the
task that the consultation addressed. Despite these features of the consultation, there has also been
some unity and consensus among the participants.
The consultation provided a platform for 24 participants from research Institutes, researchers,
officials from Government of Andhra Pradesh and Tamil Nadu, and faculty from universities. The
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experts discussed the mandates; current broad areas of research, strengths, achievements, current
partners, projects, areas needing collaborations, future prospective partners of the institutes those
are carrying out research works in Bay of Bengal and the crosscutting issues related to BOB.
Altogether the consultation had nine presentations and the group discussion was based on the
selected themes of the issues pertaining to BOB. Finally, the consensus by the experts given on the
complexity of problems to study in the BOB and measures to sustainably manage and conserve the
complex ecosystem, it was also proposed to conduct a joint survey programme involving FSI, SAC,
CMFRI/ICAR, NIO, ZSI, CASMB, Anna University, NIOT, International Partners like FAO, IOTC, IUCN,
NACA, ICLARM and BOBLME countries to address the above issues and bring out a special
publication on the BOB. In addition, the forum highlighted the need for creating awareness of
resources like dugong which is a highly endangered charismatic species and also species like
sea-cucumbers among the BOBLME countries.
Before concluding the deliberations Shri Premchand, Director General, FSI and National Coordinator
thanked each and every participant for participating and giving their respective feedbacks during the
brainstorming session and the institute heads for nominating the experts to the MORFORM-II.
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Appendix I

Agenda
Agenda for expert consultation on MORFORM-II
held at
Hotel Fortel, Chennai on 17-18 June, 2015
Consultation agenda
17th June, 2015

Timings
0930-1030 hrs

Registration

1030-1045 hrs

Introduction and briefing
By Shri Premchand, National Coordinator, BOBLME, India

Technical session
1045-1130 hrs

Role of Fishery Survey Of India In Mainstreaming Ocean Research For Ocean and
Resource Management - Dr L. Ramalingam

1130-1145 hrs

Tea break

1145-1215 hrs

CMFRI In MORFORM - Dr R. Jayabhaskaran

1215-1300 hrs

Marine Biology Regional Centre-ZSI role In MORFORM - Dr Rajakumar Rajan

1300-1400 hrs

Group photograph and lunch

1400-1445 hrs

National Institute Of Oceanography: An overview
-Dr S. Prasanna Kumar

1445-1530 hrs

Perspectives Of Biological Productivity For Assessment And Management Of
Fishery Resources - Dr N. Ramaiah

1530-1600 hrs

Tea break

1600-1645 hrs

Role Of CIFNET in MORFORM - Shri M. Neelakandan

1645-1715 hrs

Centre Of Advanced Study In Marine Biology - Dr T. Thangaradjou

1715-1800 hrs

RS and GIS for Marine Living Resources Management - Dr Himmatsingh U.
Solanki

Consultation agenda
18th June,2015
1000-1045 hrs

ESSO - National Institute Of Ocean Technology (NIOT) - Dr S. Rajaguru

1045-1130 hrs

Summing up of the presentation and theme selection – Dr A. Anrose

1130-1145 hrs

Tea break

Brainstorming on the themes
1145-1300 hrs

Group discussion and output

1300-1400 hrs

Lunch

1400-1430 hrs

Climate change and ecosystem – Dr S. Prasanna Kumar

1430-1500 hrs

Productivity potential – Dr N. Ramaiah

1500-1530 hrs

Trans-boundary species- Dr K. Vijayakumaran
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1530-1545 hrs

Tea break

1545-1615 hrs

Understanding BO BLME - Dr R. Jayabhaskaran

1615-1645 hrs

International Cooperation - Dr T. Thangaradjou

1645-1715 hrs

Summing up of the recommendations - Dr A. Anrose

1715-1730 hrs

Concluding remarks – Shri Premchand
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Appendix II

List of participants
List of the participants of MORFORM-II
held at
Hotel Fortel, Chennai during 17-18 June 2015

SI
No.
1
2
3
4

5
6
7
8

9
10
11
12
13

14

15

16

Participant name
Premchand,
Fishery Survey of India, Mumbai
A. Tiburtius,
Fishery Survey of India, Mumbai
Sanjeev Kumar Singh,
Fishery Survey of India, Mumbai
D.M. Ali,
Fishery Survey of India, Mormugao
Base of FSI, Mormugao
S. Prasanna Kumar,
NIO, Goa
M. Neelakandan,
CIFNET, Kochi
G. Venkateswarlu,
CIFNET, Vizag
T. Kalyanam,
Joint Director, Nellore, Deptt. Of
Fisheries, Govt. of Andhra Pradesh
K. Vijayakumaran,
CMFRI, Chennai
R. Jeyabaskaran,
CMFRI, Kochi
N. Ramaiah,
NIO, Goa
H.U. Solanki,
SAC, Ahmadabad
Rajkumar Rajan,
Officer-in-Charge, Marine Biology
Regional Centre, MoEF, Chennai
T. Thangaradjou,
Assistant Professors, Annamalai
University, Centre for Advanced Study
in Marine Biology,
Parangipettai - Tamilnadu
A. Saravana Kumar,
Assistant Professors, Annamalai
University, Centre for Advanced Study
in Marine Biology,
Parangipettai - Tamilnadu
L. Ramalingam,
Zonal Director, Chennai Base of FSI,
Chennai

Phone/mobile
no.
9987001330

E-mail

9969151162

tibufsi@yahoo.co.in

9321478493

sanjeevfsi1978@gmail.com

0944713171

fsimarmugaobase@gmail.com

09423059971

prasanna@nio.org

08089569694

neelcifnet@gmail.com

08332907299

venkateshmarine@gmail.com

09440814739

jdfisherieslr@gmail.com

044-24671264
044-24617310
09446128960

vijayettan@yahoo.com

09420897437

ramaiah@nio.org

079-26914305

himmatsinh@sac.isro.gov.in

044-24642680

zsimbc@gmail.com

04144-243555

umaradjou@gmail.com

04144-243555

asarvaan@gmail.com

09444985624

ramalingam.1961@yahoo.co.in

dg-fsi-mah@nic.in

jbcmfri@gmail.com
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17

18

19

20
21
22

23
24

J. C. Dhas,
Jr. Fisheries Scientist, Chennai Base of
FSI, Chennai
C. Babu,
Senior Scientific Asst., Chennai Base of
FSI, Chennai
John Chembian,
Jr. Fisheries Scientist, Chennai Base of
FSI, Chennai
M.K. Sinha,
Jr. Fisheries Scientist, FSI, Chennai
Anand Kumar A,
Assistant Zoologist, ZSI, Chennai
G. Arumugam,
Joint Director of Fisheries, Govt. of
Thamilnadu
S. Rajaguru,
NIOT, Chennai
A. Anrose,
Zonal Director (Retd.), Fishery Survey of
India

09003259737

jeyadhas.dhas@gmail.com

09600103896

babufsi@yahoo.com

09445928562

johnchembian@yahoo.com

094454180068

Manassinhafsi70@gmail.com

09445532507

anandayya@yahoo.com

09442040607

arumugamjdf@gmail.com

09840334423

rguru@niotres.in

09445011074

anrosefsi@gmail.com
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