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At the 8th Session of the IOFC Committee for the Development and Management of Fisheriesin
the Bay of Bengal (BOBC), heldin Dhaka, Bangladesh, in April 1993, the Members, concerned
withthe inadequacy of the follow-up in the regionto UNCED inthe fisheries sector, recommended
that theBay of Bengal Programme of the FAO (BOBP), through its Advisory Committee, should
berequested toestablish aregional BOBC Subgroup toclosely investigatethe prospectsof preparing
aconsolidated research proposal for donorfunding. At the 17thMeeting of the Advisory Committee
of the BOBP, held in Dhaka, Bangladesh, in April 1993, it was recommended that, subject to the
concurrence of the donors, unspent funds of themain project of the BOBP would be used to support
the BOBC Subgroup.

The BOBP organized aconsultation in Madras, India, in February 1994, which brought together
representativesfrom India(representing the South Asian Membersof BOBP), Ma aysia(representing
the Southeast Asian Members of BOBP), Maldives, Thailand, and of SEAFDEC, NACA, FAO
(HQs and BOBC) to define the terms of reference andthe scopeof work of the BOBC Subgroup,
and to develop aproject proposal for the establishment of the BOBC Subgroup for submission to
the Advisory Committee of BOBP.

The Advisory Committee of BOBP at its 18th Meeting in Male, Maldives, in April 1994 strongly
supported the establishment of theBOBC Subgroup. TheMember Countries, to assist the Subgroup,
provided it with country papers which gavethe country’s perceptions of needs and concerns of
research related to fisheriesdevelopment in the context of AGENDA 21. At the request of the
BOBC, the Government of India and Malaysia nominated two senior officials each from their
fishery agencies to form the BOBC Subgroup: Dr K Radhakrishna, Assistant Director General
(Fy), Indian Council of Agricultural Research; Mr B Roy, Deputy Development Commissioner
(Fy), Ministry of Agriculture, India; Mr Mohd. | Shaupi bin Derahman, Chief, Resource Management
Section, Department of Fisheries, Ministry of Agriculture, Malaysia; and Mr Liong Pit Chong,
Chief, National Fry Production and Research Centre, Department of Fisheries, Ministry of
Agriculture, Malaysia. BOBP provided theservices of its Senior Extension Adviser, Mr R N Roy,
to act as the Secretary to the Subgroup. The Subgroup undertook visits to al seven Member
Countries of the BOBP and held discussions with officials concerned with fisheries and
environmental issues and appraised the needs of the countries inthenational andregional contexts.
The Subgroup had its final meeting in Penang, Malaysia, in September 1994 to consolidate its
findings and to identify project ideas. MsYong-JaCho, aconsultant to the BOBP, assisted the
Subgroup in the preparation of its report.

TheReport of the Subgroupwas discussed at the 9th Session of the BOBC held in Jakarta, Indonesia,
in January 1995 and was well endorsed by the Members (Para. 22 of the 9th BOBC Report). In
addition, the APFIC Committee on Marine Fisheries (APFIC/COMAF), at its 9th Session heldin
Y ogyakarta, Indonesia, in October 1995, also agreed that it would be advantageous to widen the
remit of these BOBC proposal s to theeast and tothe north tobecome APFIC-wide. It fully endorsed
the establishment of aregional cooperative research programme based on the 14 priority areasin
coastal capture fisheries, offshore fisheriesand aquaculture detailed inthe BOBC's report (Para.
59 of the Report of the 9th COMAF). Thisreport ispublished by theBOBP, under the authority of
and in cooperation with the BOBC Secretariat.

The Bay of Bengal Programme (BOBP) is amulti-agency regional fisheries programme which
covers sevencountriesaroundthe Bay of Bengal — Bangladesh, India, Indonesia, Malaysia, Maldives,
Sri Lankaand Thailand. The programme isplaying a catalytic and consultativerole in developing
coastal fisheries management inthe Bay of Bengal to help improve the conditions of small-scale
fisherfolk communities inthe Member Countries. The BOBP is sponsored by the governments of
Denmark, Japan and the United Kingdom. The main executing agency isthe Food and Agriculture
Organization of the UN.

February 1996

Published by the Bay of Bengal Programme, 91 St. Mary’s Road, Abhiramapuram, Madras 600 018,
India, and printed for the BOBP by Nagaraj and Company Pvt. Ltd., Madras. 600 041.
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SUMMARY

At the Eighth Session of the Committee for the Development and Management of Fisheries in the
Bay of Bengal (BOBC), of the Indian Ocean Fisheries Commission (I0FC), held in Dhaka, Bangladesh,
in April 1993, the members, concerned with the inadequacy of the follow-up, in the fisheries sector,
in the region, of the United Nations Conference on Environment and Development (UNCED),
recommended that the Bay of Bengal Programme (BOBP) of the FAO, through its Advisory
Committee, should be requested to establish a regional BOBC Subgroup to closely investigate the
prospects of preparing a consolidated research proposal for donor funding. At the 17th meeting of
the Advisory Committee of the BOBP, held inDhaka, Bangladesh, inApril 1993, it was recommended
that, subject to the concurrence of the donors, unspent funds of the main project of the BOBP would
be used to support the BOBC Subgroup in preparing proposals for continued regional cooperation
within the framework of Agenda 21 of UNCED.

The BOBP organized a consultation in February 1994 in Madras, India, which brought together
representatives from India (representing the interests of South Asian members of BOBP), Malaysia
(representing the interests of Southeast Asian members of BOBP), Maldives and Thailand, and
representatives of SEAFDEC, NACA, FAO (HQs) and BOBC. This consultation defined the terms
of reference and scope of work of the BOBC Subgroup and developed a project proposal for the
establishment of aBOBC Subgroup for submission to the Advisory Committee of BOBP. The BOBP
Advisory Committee, at its 18th meeting held in the Maldivesin April 1994, strongly supportedthe
establishment of the Subgroup and made several recommendationsto give directionto thetask of the
Subgroup. The member countries of the BOBP also provided it with country papers which gave each
country’ s perceptions of the needs and concerns of research related to fisheriesdevelopment in the
context of Agenda 21.

At the request of the BOBC, the Governments of Indiaand Malaysia nominated two senior officials
from their fishery agencies to form the BOBC Subgroup, and BOBP provided the secretariat. The
members of the Subgroup undertook visits to al seven member countries of the BOBP during
June - August 1994. They held discussions with the officials concerned with fisheries development
and environmental issues and appraised the needs of the countriesin national and regional contexts.
The Subgroup met in Penang, Malaysia, in September 1994 to consolidate its findings and identify
project ideas. The findings deliberations of the Subgroup and the project ideas recommended are

presented in this report. The report was discussed at the 9th Session of the IOFC/BOBC, held in
Jakarta, Indonesia, inJanuary 1995.

The BOBC Subgroup’s primary responsibility was to identify regional research requirements to
facilitate fisheries development in the context of Agenda 21. In order to put research in its proper
context and to identify the specific rolesresearch could play, the Subgroup examined the needs and
concerns of the fisheries sector as awhole and summarized them broadly under three major fishery
domains: Offshore Fisheries (including the high seas); Coastal Capture Fisheries; and Coastal
Aquaculture.

While different countries have different concerns and needs, there seems to be some similarities in
the problems encountered by the fisheries sector in all Bay of Bengal countries. Common concerns
and problems that emerged are:

— Inadequate and uneven exploitation and management of offshore and high seas resources

—  Depleting and stressed coastal fishery resources, primarily due to overfishing but also due to
environmental degradation of coastal waters caused by land-based and, occasionally, ship-
based pollution

—  Lackof reliable and timely data, and information, toassess the potential of theresources, and
inadequate capability to analyze, interpret, disseminate and utilize the dataand information

—  Socia conflicts due tomultiple uses and overexploitation of coastal resourceson landand in
the water

—  Degradation of coastal environments and social conflicts resulting from rapid devel opment,
intensification and dependence on afew species in coastal aquaculture
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Fishery agencies in the region are confronted with what are essentially old problems, butwith ‘new’
dimensions and parameters. Theissues are more complex; they involve amultiplicity of disciplines,
deal withmultiple agency jurisdictions and involve severa stakeholders exploiting the same resources.
A serious gap exists in the progression of actions needed to address problems, from research to
information to policy decisions based on such knowledge to, finally, the political will to implement
and enforce policies. Thisincludes lack of appropriate methodol ogiesto gather and analyze data and
information, inadequate and insufficient knowledge upon which to base decisions, and inadequate
understanding of complex and interactive situations and problems.

In order to address the key concerns of the sector, the countries need to build up national capacities to
undertake avariety of actions, such as

—  building their knowledge base

— evolving legal and regulatory frameworks

— developing policy in cooperation with related sectorsand agencies
— creating management measures

—  strengthening MCS and enforcement

— increasing awareness and participation of stakeholders; and

_ generating new technologies and markets

Several actions have already been taken by the countries or are in the pipeline.

The BOBC Subgroup, considering itsterms of reference and understanding that many of the above
actions can only be undertaken by the countries, given the sociopolitical nature of the problems,
decided to focus on the central issue of generating new kinds of knowledge that would facilitateand
enable the countries to better understand their problems and taketimely and appropriate actions. The
Subgroup did not attempt to identify requirements toremedy all the problems of the fisheries sector,
but, guided by the needs and the requests of the countries, identified 14 projectideas, classified into
the threefishery domains of coastal fisheries, offshore and high seas fisheries, and coastal aquaculture.

The basic expertise and capacity to implement the project ideasexistin the region, but are not equitably
distributed. The nature of the project ideas are such that they best lend themselves to nationa
implementation. However, there seem to be several reasons why the countries should consider a
regional approach. Theidea is not for the countriesto abandon their national efforts or to submerge
national efforts intoaregional activity, but, rather, to derivethe benefitsfrom aregional effort without
surrendering the benefits of national implementation. Therefore, the Subgroup suggests that the
countries consider national implementation within the framework of regional umbrellas which could
be provided by some of the regional fishery bodies. Importantly, national expertise and capahilities
could be shared and utilized through TCDC and ECDC arrangements. The regional umbrella
organization would facilitateregional coordination, sharing of expertise,joint efforts in some cases,
sharing of learnings and training, and capacity-building efforts.

What is at stake is the protection of the massive economic benefits derived by the countriesin the
region from the fisheries sector. Regional research programmes, could stimulate and assist national
efforts towards sustainable fisheriesdevelopment. International funding should notbe aprerequisite
for regional and subregional action. Countries constrained from participation in regional initiatives
due to lack of funds should be encouraged to seek support from bilateral donors.

In view of the seriousness of the problems confronting the fishery sector and, the sector’s economic
importance, it is suggested that activity be initiated immediately by assessing the interests of the

governments in participating inthe individual project ideas proposed. Where ahigh level of interest
isindicated, networking should be initiated and detailed project workplans devel oped.
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1. GENESIS

The follow-up to the United Nations Conference on Environment and Development (UNCED) was
one of theimportantitems of the agenda of the Eighth Session of the Committee for the Devel opment
and Management of Fisheries in the Bay of Bengal (BOBC) of the Indian Ocean Fisheries Commission
(IOFC), held in Dhaka, Bangladesh, April 3-5, 1993. The members, concerned with the inadequacy
of the follow-up in the region, recommended that the BOBC should request the assistance of the Bay
of Bengal Programme (BOBP), through its Advisory Committee, for establishing a regional BOBC
Subgroup to closely investigate the prospects of preparing a consolidated regional research proposal
for donor funding.

At the I7thAdvisory Committee meeting of the BOBP held in Dhaka, Bangladesh, April 6-8, 1993,
it was recommended that, subject to the concurrence of the donor agencies, unspent funds of the
main project of the BOBP (GCP/RAS/I | 8MUL) should be utilized to support the BOBC Subgroup
in preparing proposals for continued regional cooperation within the framework of Agenda?2l of
UNCED. When undertaking the task, the Subgroup, it was proposed, should take into consideration
the activities and experience of the BOBP and other fishery research and development programmes
in the region.

In order to implement the recommendations of the Advisory Committee, the BOBP organized a
two-day consultation for the establishment of the Subgroup, on February 7-8, 1994, in Madras, India.
The consultation brought togethertwo participants from Malaysia (representing the interests of the
Southeast Asian members of BOBP), two participants from India (representing the interests of the
South Asian members of the BOBP), a participant each from the Maldives and Thailand, and
representatives of SEAFDEC, NACA, FAO (HQs) and BOBC. BOBP provided the secretariat. The
consultation defined the scope of the work and the terms of reference of the BOBC Subgroup, and
provided directions for its establishment. The outcome of the consultation was a project proposal for
the establishment of the BOBC Subgroup to identify project ideas for regional fisheriesresearch and
development. This was presented to the 18th Advisory Committee meeting of the BOBP, held inthe
Maldives, April 16-19, 1994, forapproval. Themembers strongly supported the establishment of the
BOBC Subgroup, and made several recommendations to give direction tothe task of the Subgroup.
Theterms of reference of the BOBC Subgroup and an extract of the recommendations of the Advisory
Committee of the BOBP relating to the Subgroup are in Appendix | of this report. The member
countries of the BOBP, in support of the BOBC Subgroup, provided country papers outlining their
concerns and needs in fisheriesresearch and development inthe context of Agenda 21. (The country
papers are available in BOBP files.)

At the request of the BOBC, the Governmentsof Indiaand Malaysianominated two senior officials
each from their fishery agencies, withexperience in research and development aspects of fisheries, to
form the BOBC Subgroup and the BOBP provided the services of its Senior Extension Adviser to
serve as the Secretary to the Subgroup (see Appendix II: List of the BOBC Subgroup members). The
members of the Subgroup, during June-August 1994, undertook visits to al seven member countries
of the BOBP, with the Indian members concentrating on the South Asian countries and the Malaysian
members on the Southeast Asian countries. These visits gave opportunities for the Subgroup to hold
discussions with officials concerned with fisheries development and environment issues and, in the
context of the country papers, to appraise the needs of the countries, prioritize them in national and
regional terms, and discuss possible project ideas which could address those needs.

The Subgroup met in Penang, Malaysia, during September 13-16, 1994, to consolidate its findings
and to identify project ideasfor national, subregional andregional implementation. Dr. David James,
Principal, Fisheries Research Advisor, FAO, Rome, Ms. Yong-Ja Cho, an international consultant
assigned by theFAO to assist in preparation of the Subgroup report, and Mr. R. N. Roy, Sr. Extension
Adviser, BOBP-FAO and the Secretary tothe Subgroup, also participated in the meeting. Thefindings
and deliberations of the BOBC Subgroup and the project ideas recommended by them were then
developed into this report by the Secretariat with the help of the consultant. The report in draft form
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was circulated to the Subgroup members and to concerned staff of FAQ (HQs) and FAOIRAPA for
their review and comment. The final report, incorporating the inputs received, was submitted to the
BOBC Secretariat for circulation to the member countries prior to the Ninth Session of the IOFC
Committee for the Development and Management of Fisheries inthe Bay of Bengal, to be held in
Jakarta, Indonesia, in January 1995.

2. CONCERNS AND NEEDS OF MARINE CAPTURE FISHERIES AND
COASTAL AQUACULTURE

In the context of fisheries, the countries around the Bay of Bengal, are quite unique, and, in studying
their needs and concerns, the BOBC Subgroup had to keep in mind some features whichwould affect
their perceptions and analysis, and give direction to their recommendations.

Interms of fish production, from both marinecapturefisheriesand coastal aguaculture, the contributions
of South and Southeast Asian countries are considerable and any ranking of countries, by production,
would put some of the Bay of Bengal countries inthe first ten. The other side of the coin is that the
region, withits vast coastline and approximately 20 per cent of its population living within 20 km of
the coast, has a population of fisherfolk running into millions and still growing. About 60-70% of
these fisherfolk can be described as artisanal fisherfolk who fish in the nearshore with traditional,
small motorized and nonmotorized craft, and contribute a disproportionate 50-60% of the fish
productidn. These fisherfolk are often poor and do not have access to socia services which their
agrarian counterparts take for granted. They are also increasingly confronted with decreasing catch
rates and stressed (and, sometimes, depleted) fish stocks.

The coastal aquaculture sector in the region, spurred on partly by the need to increase production to
overcome declining catch rates in nearshorefisheries, but mostly due to very lucrative markets and
foreignexchange earnings, has expanded dramatically overthe last decadewith overwhelming focus
onone species. Penaeus monodon. The growth of coastal aquaculture has not been without problems,
with destruction of mangroves, salinization of soils and groundwater, inequitable land holdings,
resulting in social and political pressures and unrest which governments cannot ignore.

Fish not only is big business, earning valuable foreign exchange, but also is food. Fishery products
contribute in excess of 50 per centtothe animal proteinintake of the majority of the population inthe
region. What is alarming is that the contribution of fish to diet is declining. Partly dueto increasing
fish prices (fuelled by urban and export demands) and population growth and partly due todecreasing
purchasing power, people, particularly the poor, who traditionally and culturally have depended on
fish, find it difficult to retain fish as a part of their diet.

In the post-GATT world, with possibilities of trade and non-trade barriers looming over the horizon,
the countries in the Bay of Bengal region cannot afford not to worry about better managing their
marinefisheriesand coastal aguaculture. Given the economic, social and environmental implications,
particularly the growing concerns amongst stakeholders and consumers, it is not surprising that
governmentsin the region are givingpriorities to fisheriesand agquaculture management at levelsfar
higher than what would beexpectedfor asector that involves arelatively small portion of the population
and contributes a small portion of national GDPs.

2.1 National Needs and Concerns

In order to identify the needs and concernsin marinefisheriesand coastal aquaculture, each member
country was requested toprepare acountry paper, statingnational policy, problemsand constraintsin
development and management of fisheries, research requirementsand priorities. The BOBC Subgroup
then visited fishery agencies, research organizations, other agencies concerned with environmental
protection and development, and held discussions with senior policy and technical personnel in the
member countries that border the Bay of Bengal: Bangladesh, India, Indonesia, Malaysia, Maldives,
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Sri Lankaand Thailand (see Appendix |11 for list of agencies and institutions visited and officials
met). The issues raised in the country papers and the findings of the Subgroup are briefly described
below. Appendix IV summarizesthe needsand constraints, specifying the countries where they are
felt, and a'so lists examples of the regional and international agencies that are in one way or the other
addressing some of these needs.

BANGLADESH

In the offshore region of the EEZ, which is largely unexploited, there are three concerns:
—  Wastage of by-catch from the as-yet-small mechanized shrimp trawl fishery

—  Thefishery agency does not havean adequate understanding of the resource situation, which
is needed to guide and regulate development and for which there is entrepreneurial interest

—  The fishery agency lacks the means to monitor and control the poaching of its resources by
foreign vessels

The inshore, coastal waters of Bangladesh are overfished although the data is insufficient to
substantiate this except in the case of afew species, Some extremely destructive fishing gear are in
use, primarily to harvest Penaeus monodon fingerlings which are in great demand in the coastal
aguaculture sector. A very large population depends on fishing in coastal and estuarine waters for
their livelihood, as fish provide over 50 per cent of the animal protein intake of the population. The
most urgent need is toestablish aresource database, which would then addressthe other major needs
of evolving management mechanisms.

The coastal aquaculture sector is growing rapidly and moving from extensive to semi-intensive
modes of farming. This sector still depends on wild seed, which are collected using extremely
destructive gear. Public concern about the environmental effects of aquaculture and of the impacts of
degraded environments on it are growing, thus bringing considerable political pressure on the
government. Thereis an urgent need to develop

— diting protocols and standards, environmental damage mitigation measures, and
—  policy and management mechanisms forthis sector

What islacking is expertise, knowledge and information to do so.

Two other concerns are:
—  Ship-based pollution of coastal areas, particularly around harbours

—  Land-based pollution of coastal waters, including the impacts of upstream modifications to
riverine systems

INDIA

In the offshore region ofthe EEZ the primary concern isincomplete or outdated resource information.
The areais largely unexploited, and industry is reluctant to enter the sector because there is not
enough information of the resources or of the techno-economic viability of tapping them. Indiais
also interested in devel oping abetter understanding of straddling and highly migratory fish stocks in
the high seas to facilitate efforts at management and exploitation.

The coastal waters are fast reaching their resourcelimits, with some species already showing signs
of overfishing. Shrimp trawling isaconcern not only because it isbelieved to be adestructive mode
of fishing but also because it discards a lot of by-catch, and has been the main source of social
conflicts due to its interaction withartisanal fisheries. There isneed for reliable and timely information
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about the status of the resources and fishing efforts. Additionally, mechanisms of management and
enforcement are still inthe early stages of development.

The coastal aquaculture sector is growing rapidly and is already facing considerable opposition
from agrarian and coastal communities for a variety of environmental and socioeconomic reasons.
With hatcheries unable tomeet demandfor fingerlings and quality seed, destructive catching practices
of wild seed are prevalent. A tendency to intensify farm operations to earn bigger profits and
the clustering of farms has led to environmental problems, and the increased possibility of
disease outbreaks. The sector is focused basically on Penaeus monodon. The fishery agency is very
interested in

— developing policy and regulations to manage and guide the sector
— evolving siting protocols and standards

_ developing environmental impact assessment (EIA) methodologies, norms and guidelines
— developing culture practices to reduce environmental impact and prevent diseases

— diversifying into other species, particularly finfish, which would require development of
hatchery and culture technologies;

— developing environmental damage mitigation measures to make coastal agquaculture more
sustainable

— developing sea-ranching, cage and pen culture; and

— improving the capacity infish location and forecasting by using remote-sensing technology

In addition, the country would like to

—  reduce post-harvest losses
— add valueto the fish to increase fisherfolk incomes, and

— monitor the coastal water quality in order to ensure the future of coastal fisherieswhich are
increasingly being affected by land-based pollution

INDONESIA

The offshore regions withinthe EEZ ofthe country are regarded as underexploited, and are mostly
fished by small craft of less than 5 GT. While the country believesthat thereis room for development,
particularly fortuna, little isknown of the stock situation, the estimates varying widely. Thesituation
iscomplicatedby thefact that the offshoreregion isexploited by fleetsof some neighbouringcountries
and their catch is not reflected in the existing national data. The primary need is to improve the
understanding of the resource situation through timely assessment based on existing and rapidly-
collected information, so that management decisions can be supported. The fishery agency feelsthat
there is need for the development of a purpose-built craft to promote offshore fisheries, which, in
particular, would give smallscalefisherfolk accessto the offshore, while possibly reducing the load
on the inshore, coastal waters.

The coastal fisheries of Western Indonesia, particularly around Java and Sumatera, are heavily-
exploited and there are signs of some stocks being stressed. However, the coastal waters in Eastern
Indonesiaare relatively underexploitedand thereis roomfor expansion. Giventhe demand for fish to

meet local and external requirements and the experience in Western Indonesia, the major concernin
the coastal fisheriesis to evolvemechanisms of management toensure sustainability and torehabilitate

stressed stocks.
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Thiswould require development of

—  rapid, low-cost, low-data-demanding resource assessment systems
_ effective monitoring and enforcement systems, and

—  management methods

Indonesia feels strongly that some form of participatory community-based management may prove
the most viable for its conditions.

Coastal aquaculture is unevenly distributed, with 60 per cent of the production coming from Java,
Sumatera and South Sulawesi. The sector is dominated by three species: Penaeus monodon |eads,
with milkfish trailingbehind and asmall amount of tilapiamaking up the rest. The fishery agency is
very concerned about the environmental effects of aquaculture which has had visible and highly
publicized environmental impacts such as mangrove destruction, pollution of coastal waters,
salinization of soil and groundwater not to mention the social conflicts that have emerged out of
indiscriminate expansion. Intensive culture has proved to be unsustainable and several farms have
been abandoned. High-intensity in culture and clustering of ponds has resulted in disease problems.
The fishery agency is interestedin diversifying speciesto reduce dependenceon afew. Thereisneed
to develop EIA methodologies and standards. There are few mechanisms to regulate and control
coastal aguaculture, andwhere they do exist thereare no meansto monitor and enforcetheregulations.
The country sees the need to build up its capacity to manage the sector sustainably.

MALAYSIA

With its coastal waters heavily fished, the country has actively promoted offshore fisheries, and
close to 600 licences have beenissued in thelast six years. While the offshorefisherieshave contributed
toa considerableincrease in total marinefish landing, there has been no systematic assessment of the
offshore region of the EEZ. It is generally believed that there is room for further expansion of the
offshore pelagic fisheries, but inadequate understanding of the current statusof the resourcesiscoming
inthe way of managing the shared resource optimally and sustainably.

The coastal waters of Malaysia have long been heavily exploited by a combination of traditional
fishing gear, trawlers and purse-seiners. Though further entry into the sector is restricted through
licensing, the fishing effort has increased through modernization and use of fishing aids. Several
efforts at managing the coastal resources have been initiated. Examples are a clear zoning of the
waters which restrictdifferent types of craft-gear combinationsto different zones and give exclusive
rights to traditional fisherfolk to the first five nautical miles, construction of artificial reefs to both
enhance and aggregate the stocks and also to prevent the use of certain gear such as trawls, and
declaring certain critical areas as marine parks where fishing is not allowed, to conserve fisheriesand
protect habitats such ascoral. The concernisthat the successand impacts of such measures have not
been systematically evaluated and such justification would be very necessary to expand and extend
what is essentially an expensiveinvestment. The key needs are to develop

— methodologiesto
—  ensure cost-effectiveness and impact assessments, and

—  selectivegear that reduce the catch of juveniles and by-catch

In the coastal aquaculture sector therehas been considerable expansion in the lastdecade. Except in

the case of marine shrimp, the inadequate supply of seed, especially those for marine finfish, is a
major concern. The fishery agency is aso interested in diversifying and increasing the number of
cultured species, which would require devel opment of hatchery and culture technol ogies. Acid sulphate
soilsin someareas have resultedin lowered production. Pollution from industry and hatcheries have
in some cases resulted in occasional culture failures. Besides, effluentsfrom shrimp ponds have
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resulted in environmental pollution and conflicts with other users of coastal resources. Clustering of
farms has given rise to cross-contamination and reduced water quality, leading to disease outbreaks.
Overal, thereis aneedto

—  better manage and regulate the sector, and

—  develop hatchery and culture technologies to makeit more sustainable

MALDIVES

From the fisheries, aspect the Maldives is unique. The country being comprised of archipelagic coral
islands, the fisheries are essentialy of two types: those restricted to the reef structures around the
islands and deep seafisheries, which in most other countrieswith continental shelves would be often
beyond the access of artisanal fisherfolk but in the case of the Maldives isjust beyond the reef. The
fishing is almost entirely restricted to small motorized craft using pole-and-line for skipjack and
other tuna, with some longlining for shark.

Reefresources are mainly fished forthe use oftourists and forexport. There is considerable concern
about the sustainable use of reef resources, as the nation is dependent on them not just for fish
products but also for coral for building and as a barrier against the sea and the weather.

TheEEZ isunderexploited, except by craft from neighbouring countries. The country sees aneed to
better understand and assess the tuna and shark resources in its EEZ to enable it to undertake their
management. There is also a need to develop processing technologies to add value to the fish to
increase fisherfolk and national earnings.

Some reefand lagoon fisheries are stressed; in fact, the government had to step in and ban the beche
de mer and giant clam fisheries as they werein danger. Thereis particular interest in developing a
management plan for ornamental fish, capture of which is an activity growing rapidly and already
causing concern. The country has taken some steps in evolving participatory reef management but
feelsthat the efforts should be strengthened. Theneed reduces togenerating a betterunderstanding of
the resources and evolving sustainable management methodologies. While there are some initial
efforts at mariculture, the concept of coastal aquaculture is non-existent. A unique and major concern
in the Maldivesis the acute shortage of trained manpower in the fishery sector.

SRI LANKA

The offshore fisheries in the EEZ, targeting tuna, billfish and shark with small multiday boats, is
the fastest growing sector. Thefishery is aso exploited by fisherfolk of other countries. While there
isno immediate crisis, there are enough indications that  all may not be wellThe country needs to
assess and better understand the resourcesin order to sustainably manage it.

Thecoastal fisheriesareheavily exploited and some species have shown signsof stress and depl etion.
Some species may till have potential and there is atrend of fisherfolk moving into them. However,
these conclusions are based on poor and incomplete information. There is aso no real data for the
entire Northeast of the country due to political disturbances. There is considerable concern about
managingthe coastal fisheries and the major need isfor the development of rapid, economical data-
collection and assessment systems to enable fishery managers and policy-makers to make timely
decisions. In particular, theornamental fisheryis mentioned asone that needs immediate management.
There are severa environmental concerns regarding coastal fisheries, including dumping of sewage,
industrial pollution, destruction of mangroves and coral reefs, and destructive formsof fishing. There
isalack of sufficient expertise and information to managethe resources. The key concerns that need
addressing include lack of

_ adequate guidelines for development
—  EIA procedures
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— environmental standards
— methodologiesto mitigate against environmental degradation
— coordination amongst concerned agencies, and

— monitoring and enforcement mechanisms

In the coastal aquaculture sector, which is fast developing and almost totally focussed on Penaeus
monodon, development is already causing social concerns and actions due to environmental and
social disruptions, such as soil and groundwater salinization, mangrove destruction, pollution of
coastal and riverine systems, conversion of land use and displacement of communities. Some
mechanisms exist to regulate the development, but

_  development guidelines

—  EIA methods

—  pollution avoidance and mitigation measures, and

—  mechanisms to monitor the activity and enforce regulations

are weak and need strengthening.

THAILAND

With the coastal waters heavily fished, the fishing fleet has long ventured intothe offshore waters of
the EEZs of neighbouring countries. However, as the degree of exploitation of the offshore fisheries
of other countriesin the region varies considerably, the Government is keen on bilateral agreements
to enable joint fishing ventures. The deepwater fishery resources are believed to be relatively
underfished as aresult of inadequate resourceinformation and doubts about the marketability of such
species. The country is keen on

— developing resource assessment capacity
— developing sustainable fishing gear to tap these species, and

— processing and product development to meet the huge demand of fish and fish productsin
the country and the region

The coastal waters of Thailand have been heavily exploited since the introduction of trawling in
the *60s. Several signs of overfishing are visibleand thereis considerableconcern, particularly because
ofthe demandfor fish forlocal consumptionand becausethe vast mgjority of fisherfolk are artisanal
fisherfolk dependent on coastal waters for their livelihood. The trawl and pushnet fisheries are
considered the most destructive. Environmental degradation, especially in the estuarine regions, is
aso aconcern. The need for managing the coastal fisheries has been recognized and several efforts
havebeen undertaken. Licensing of vesselsand banning trawl fishing within3 km havenot beenvery
successful due to inadequate monitoring and enforcement and this needs to be addressed. Thefishery
agency hasinvested heavily inlargeartificial reef programmes, partly toenhance and conserve stocks
and partly todiscourage trawling. Theconcern is that the cost-effectiveness of these measures has not
been clearly established and this would effect the continuance and expansion of such efforts. The
country needs the development and testing of methodologies to undertake such evauations or
assessments. The fishery agency is convinced that community-based fishery management may be the
only viable option to manage the coastal waters and stresses to develop and test methodol ogies and
build up its capacity to enable such efforts.

The coastal aquaculture sector, particularly shrimp farming, has shown tremendous development

over the last decade. The country leadsthe region in technological development and Ieads the world
in production. The environmental and social problems encountered by the sector are quite similar to
those of the other countries in the region. However, what is differentis that Thailand is confident of
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overcoming the problems and managing the sector sustainably. Theone need that the fishery agency
did raisewasthat of developing technologiesto move and use seawater for culture without effecting
the soil and groundwater regimes.

2.2 Analysis of Needs and their Prioritization

TheSubgroup’ s primary responsibility wasto identify regional research and devel opment requirements
to facilitate fisheries development in the context of Agenda 21. In order to put researchin its proper
context and to determine the specific roles research could play, the Subgroup had to examinethe
fisheries sector as awhole and understand its needs and concerns. The national needs and concerns
emerged from three main sources:

—  The country papers which were presented at the BOBP Advisory Committee Meeting in the
Maldives

—  The country appraisals undertaken by the Subgroup members

—  The observations of the Subgroup members

The national needs and concerns, as summarizedin Section 2. and Appendix IV, could be broadly
classified into three major fishery domains, namely:

_ Offshore Fisheries (including the high seas)
— Coastal Capture Fisheries
— Coastal Aquaculture

Tables 1,2, and 3 (on thefollowingpages), inthe opinion of the Subgroup, highlight thekey symptoms,
the causes of the underlying problems, and specify the countriesin which they are considered as high
priority concerns.

In trying to analyze and better understand the needs, concerns and constraints summarized above, it
is necessary to situate them in the context of ground-level redlity.

Fisheries inthe Bay of Bengal regionis animportant sector. It provides affordable animal protein to
a large population who are culturally and traditional dependent on fish; it generates considerable
foreign exchange earnings; it provides livelihoodsto millions, alarge portion of whom are poor; and
it isasourceof significant employment andbusiness. | nadequate planning and regulation on the one
hand, and increasing population, the open access of marinecapturefisheries andthe dramatic growth
of coastal aquaculture fuelled by lucrative export marketson the other, haveresulted in stressed and
depleted fish stocks, fish habitat destruction, environmental damage to coastal areasand socia conflicts.
All this puts a sector of considerable socioeconomic significance at risk. The need to address the
problems of the sector and the urgency of doing so cannot be over emphasized.

Thefisheries sector, given its relatively low contribution to national GDPs and its low entitlement to
political attention because fisherfolk populations are small and scattered, has often been affected by
policiesthat areprimarily established by sectorsoutsidethe ‘fisheries'. National policies, particularly
food policy, food security and environmental policies, which aim at sustainable development of
both natural resources and fisherfolk communities, would be necessary to enable the sector to grow.

(Continued on page 13)
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Table 1. Coastal Capture Fisheries

Symptoms Causes Countries
Declining rate | Overfishing, including ornamental fish, over- | All BOB, less
of catch capitalization; inadequate and ineffective management | priority in

methods; destructive fishing methods, wild seeds | Maldives

collectionfor culture; degradationof coastal environment
Conflicts among | Interactive fishing; inadequate management measures, | All BOB, less
fisherfolk and | lack of policies relating to access toresources priority in
others Madives
Changing catch Changes in fishing methods and patterns; overfishing; All BOB, except
composition use of more selective gears Maldives
Reduction of unit | Removal of predatorsof higher value; increased catch of | All BOB
value, i.e. reduced | juveniles; increased fishing efforts
real earnings
Wastage of Catch juveniles, discards; inappropriate gear; post- | All BOB
bycatch harvest wastage; inadeguateinfrastructureand marketing

channels
Uneven Uneven population and fishermendistribution; inadequate | Location : India
exploitation by access to market; inadequate marketing; lack of | and Indonesia;
location and infrastructure Species : All
species BOB
Declining Increasing efficiency of craft and gear; | All BOB
employment Note: In some countries, declining employment is a
capacity solution for declining catch, but in other countries

declining employment opportunitiesis a serious social

problem
Fish mortality Harmful algal blooms, marine pollution India, Malaysia
and public
health
Relating to all Inadequate data; lack of political will; inability to enforce All BOB

symptoms
identified above

regulations; paucityof skills and methodsin analysis and
interpretation, extension and dissemination; ineffective
MCS; communication gap between research and users;
inadequate law and regulations; lack of participatory and
community-based management approaches; lack of
methodology to evaluate impacts of conservation and
management measures
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Table 2 Offshore Fisheries

Symptoms Causes Countries
Underexploitation Lack of fishing capacity; inadequateinfrastructure; | All BOB
lack of assessment; high investment requirement;
lack of technology; lack of product development;
lack of knowledge on economic feasibility
Conflicts Ineffective monitoring, control and surveillance; | All BOB
Overlapping claims and disputed boundaries;
destructive fishing; lack of resource data and
information
Lack of Underutilized and untapped species; economic | All BOB
technology utilization of mesopelagic species
Related to al Lack of data andresources; inadequatemanagement | All BOB
Ssymptoms noted methods, laws, regulations, and monitoring, control
above and surveillance
Table 3 : Coastal Aquaculture
Symptoms Causes Countries
Environmental | Poor management, inadequate laws and regulations; | All BOB, except
degradation (in | lack of standards, lack of awareness; lack of | Maldives
situ and ambient) | coordination among concerned agencies; inadequate
of coastal landand | mechanisms for MCS; inadequate planning and
water zoning; over-intensification of culture; nutritient
loading; improper feeding; wild seed collection,
remova of mangroves, waste disposal; impacts of
farm escapees onwild stock in foreseeable future.
Environmental Multiusers, displacement of traditional users; | All BOB
and coastal impacts of landbased activities, salinization of soil
conflicts andgroundwater; wild seed collectors; introduction
and production of exotic species
Monocultureor Lack of technology; unavailable and lack of culture | All BOB
limited culture and hatchery technology; inadequate market; lack
species of promotion of consumption
Inadequate seed | Shortage of hatchery; lack of hatchery technology; | All BOB
supply shortage of brooders and spawners
Costand Lack of technology; competing use of raw materials | All BOB
availability of feed
Diseases; drugs, Lack of technology; poor culture management; | All BOB
residues; fish overintensification; lack of trained specialistsin fish
and public diseases; lack of research on vaccing; inadeguate
health guarantine procedures and fish transfer facilities
Non-availabi- Competing use; salinization; property rights; right | All BOB
lity of, and alocation; enclosures; lack of survey to identify

competition for,
water and land
resources

suitable sites
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The countries concerned about fisheries have made efforts to manage and develop the sector.

Unfortunately, most of these have not been very successful. There could be severa reasonsfor this,
some of them being the following:

—  Most of the current problems in fisheries management are political and socioeconomic in
natureand the traditiona technological approach in solving problemshas not been effective

—  The policies and management measures are sometimes inadequate because they have not
considered the social and human aspects of the problems

—  Participation of the stakeholders in formulating and implementing policies has often been
ignored

—  The emphasisof fishery information and statistics programmes has been on data-collection,
not on analysis and utilization for planning and management

—  Extension services, which have the tasks of communicating the thinking of agencies and
mobilizing actions, are underdeveloped and often understaffed

—  Monitoring, control and surveillance and enforcement are costly, time-consuming and often
the weakest link in fisheries management

—  Importantly, management responsibilities forcoastal resources aredivided and scattered among
various government agencies and at different levels

Managing complex tasks in the fisheries requires cooperation and coordination amongst related
agencies that will have to be catalyzed and nurtured. It would be difficult to expect changes unless
these fundamental aspects are addressed.

Fisheries research capacity has been strengthened considerably in the past few decadesand iswell-
established in the region. However, the focus has been primarily on the technical aspects. The new
challenges facing fisheries devel opment and management would reguire strengthening of capacity in
diverse areas, such as socia sciences, legal and political sciences, economics, data and information
management and communication. Furthermore, multidisciplinary and cross-disciplinary efforts will
have to bepromoted. Scientific capability insometechnical fishery areas, such as better understanding
of multispecies and multigear tropical fisheries, will have tobe developed.

All these prerequisites to enablethe strengthening of the fisheriessector would, obviously, take time
and effort. The questionis, can the countries affordto wait for certainknowledge before they act.
Given the nature of ecosystems and the urgency of the tasks, the countries will need tobegin with
‘precautionary measures’, and this requires information and skills of specialists who can rapidly
respondto needs and generate information to enableformulation of timely and appropriate decisions.

These issues relating tothe needs and concernsare basic and far-reaching, and can only be addressed
by the member countries. Any efforts at sustainable development and management of fisheries and
aquatic resources that ignore these critical aspects would jeopardize particular actions, such as the
project ideasin this report, and, inturn, put the future of an important economic sector at risk.

3. PROJECT IDEAS

While different countries have different concerns and needs, some of which are rather specific to
their particular situations, there seems to be some similaritiesin the problems encountered by the
fisheries sector in all Bay of Benga countries. Key common concerns and problems that emerged
are:

— Inadeguate exploitation and management of offshore and high seas resources

—  Depletingand stressed coastal fishery resources, primarily dueto overfishing but also due to
environmental degradation of coastal waters caused from land-basedand, occasionally, ship-
based pollution
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— Lack of reliable and timely data and information, and inability to effectively apply and utilize
existing data and information

— Socia conflicts dueto multiple uses and overexploitation of coastal resources (on land and
in the water)

— Degradation of coastal environments and social conflicts resulting from rapid devel opment,
intensification and dependence on afew species in coastal aquaculture.

An international basis for the protection and sustainableuse of seas is provided by the UN Convention
on the Law of the Sea (UNCLOS). The implementation of the objectives of Agenda 21 and the
principle of UNCLOS call fornew levels of international and regiona cooperation. Additionally, the
UN Conference on Straddling Fish Stocksand Highly Migratory Fish Stocks andthe Code of Conduct
for Responsible Fishing will provideaframework forinternational management of resourcesoffshore
and in the high seas.

Fishery agencies in the region are confronted with what are essentially old problems, but with ‘new’
dimensions and parameters. The issues are more complex. They involve multiplicity of disciplines,
such as law, social sciences, ecology, area management, and community development, deal with
multiple agency jurisdictions, and encompass several sectors interacting and exploiting the same
resources.

Even in fisheries, the challenges are new — the need to better understand brackishwater systems,
environmental impacts, multispecies, multigear tropical fisheries, and, most importantly, the role of
people in ecosystems.

A serious gap exists in the progression of actions needed to address problems, from research, to
information, to policy decisionsbased on such knowledge, to, finaly, the political will to implement
and enforce policies. This includes

— lack of appropriate methodologies to gather andanalyze data and information
— inadeguate and insufficient knowledge upon which to base decisions, and
— inadequate understanding of complex and interactive situations and problems.

In order to address the key concerns of the sector, the countries need to build up their capacities to
undertake avariety of actions, such as.

— Building their knowledgebase

—  Evolving lega and regulatory frameworks

— Developing policies in collaboration with other concerned agencies and sectors
— Introducing management measures

— Strengthening monitoring, control and surveillance systems

— Increasing public awareness

—  Developing and promoting new, appropriate technologies and markets

The Subgroupnoted that the countries borderingthe Bay of Bengal have initiated anumber of activities
that aim to strengthen the capacities of the fisheries sector. Also, the Subgroup recognized that the
national programmes are able and more appropriate to undertake necessary initiatives in such areas
as developing new products and technologies and public awareness-building.

Therefore, inidentifying ideas forregiona actions, the Subgroup did not attempt toidentify research
and development requirements to address al the problemsin the fisheriessector; that would havenot

only been beyond the Subgroup’s terms of reference, but would also have been too large atask.
Rather, the Subgroup, guided by its terms of reference, decided to focus on the central issue of
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generating the new kinds of knowledge that would facilitate and enable the countries to better
understand the problems confronting them and to provide aknowledge base to formulate timely and
appropriate decisions for sustainable development and management of the fisheries sector.

Within such a context, and guided by the requests and suggestions of the member countries, the
following fourteen project ideas have been identified for consideration. The project ideas are listed
under three mgjor classifications, dictated by the thrusts of action. (See Appendix V for more details
on the project ideas.)

A. MANAGEMENT OF COASTAL FISHERIES RESOURCES

1. Analysisand Interpretation of Resources Data

OBJECTIVES

To improve and strengthen national capabilities in fisheries resource assessment and fisherfolk
community appraisalsthrough devel opment of methodol ogies for both rapid appraisal and long-term
evaluation. Specificaly:

—  To develop methodologies for rapid resource assessment and community appraisals

— Toidentify critical parameters for resource assessments and community appraisalsanddevelop
guidelines fordata collection

— To strengthen the capacity of nationa fishery agencies in data collection, analysis and
interpretation, and in rapid appraisal methods

2. Monitoring and Assessment of Impact on Fisheries of Pollution in Coastal Waters

OBJECTIVES
—  To developappropriate methodol ogies and guidelines to monitor coastal pollution and assess
its impact on aquatic resources and their habitats
3. Methods and Capacity for Community-Based Management

OBJECTIVES

To strengthen capacities of national fishery agenciesand NGOs to enable and facilitate community-
based coastal fisheries management. Specifically:

— To develop and test methodologies of, and approaches for, community-based coastal
fisheries management

— To strengthen skills of the national fishery agencies in undertaking such efforts

4, Assessment of Fisheries Conservation and Management Measures

OBJECTIVES

— To develop appropriate methodologies for assessing the biological impacts and cost-
effectiveness of fisheries conservation and management measures, such as artificial reefs,
marineparks, closed areas and closed seasons
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5. Development of Selective, Ecofriendty Fishing Gear

OBJECTIVES

— To modify existing fishing gear and, where necessary, design new types of fishing gear to
reduce by-catch, avoid incidental catch of endangered species, harvestunder and untapped
species, and enable cost-effective fishing operations.

6. Utilization of Trawler By-Catch
OBJECTIVES
— To develop methods of collecting, transporting, processing and utilizing trawler by-catches
for humanconsumption and livestock feed andto determine their techno-economic feasibility

B. MANAGEMENT OF OFFSHORE AND HIGH SEAS FISHERIES RESOURCES
1. Assessment of Offshore and High Seas Fisheries Resources

OBJECTIVES

Improved understanding of fisheries resources and potential in the offshore regions of the EEZsand
in the high seas to facilitate policy decisions and management measures. Specificaly:

— To develop and establish common survey and assessment methodol ogiesfor fisheriesresource
assessments inoffshore regions of EEZsand in the high seas

— To undertake national andjoint-regional assessments and surveys
— To strengthenthe skills of nationa personnel in data analysis and interpretation
— To develop regiona mechanisms to share relevant data and information

C. MANAGEMENT OF COASTAL AQUACULTURE

1 Methodologiesfor Environmental Impact Assessment (EtA) and Social | mpact Assessment
(SIA) in Coastal Aquaculture

OBJECTIVES

— To develop EIA and SIA methodologies to guide the sustainable development of coastal
aguaculture.

2. Environmental Standards for Effluents of Coastal Aquaculture

OBJECTIVES

Within the overall objective of sustainable coastal development and reduction of socia conflicts.
Specificaly:

—  To recommend environmental standards for effluents of coastal aquaculture

3. Establishment of Protocols and Guidelines for Siting and Clustering Density of Coastal
Aquaculture
OBJECTIVES
— To develop methodologies and guidelines for identifying suitable sites for aguaculture

development in the context of sustainable coastal zone development

— To develop methodologies and guidelines for determining clustering density levels for
agquaculture farms in particular sites identified for aguaculture
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4, Prevention and Control of Diseasein Coastal Aquaculture

OBJECTIVES

In the context of producing wholesome fish and reducing economic lossdue to disease. Specifically:
— Todevelop sustainable culture practices

—  To develop methods to prevent and control diseases

S. Seed Supply and Hatchery Development
OBJECTIVES
— To ensure greater availability of seed, interms of quantity, quality and variety
— To diversify the aquaculture base and accelerate the pace of aguaculture development

— To reduce the need for wild fry collection, and contribute to the conservation of fisheries

resources

6. Development of Feeds for Culture of MarineFinfish

OBJECTIVES

— Toensure availability of commercially formulated feeds for marine finfish

_  Toreduce demand for trash fish
7. Reclamation of SitesAbandoned Dueto CultureFailure
OBJECTIVES

— To return to productive use aquaculture sites abandoned due to culturefailures.

Some of the project ideas that were considered were specific to certain countries and are more

appropriate for national implementation. They were, therefore, not elaborated upon by the report,
which focussed on the following regional needs:

—  Establishment of a data base for coastal fisheries management

— Establishment of monitoring, control and surveillance and enforcement systems.

Further, considering the economicvalueof activities resulting from val ue-added processing of fishery
products, the Subgroup felt that the private sector hadan important roleto play inresearch related to
post-harvest handling and product devel opment, and the projectidea which could best be considered
by the private sector was Value-Added Processing of Fishery Products.

4. STRATEGICISSUESIN IMPLEMENTATION
4.1  Implementation Approaches

Thebasic expertise and research capacity to implement the project ideas identified exists in the Bay
of Bengal region. It is perhaps not equally distributed and in certain subject areas may need
strengthening. The nature of the project ideas, deriving out of national needs, suggests that the activities
be nationally implemented. This is particularly necessary since, while the problems are reasonably
similar in the region, the national conditions and causes are sufficiently different and will require
locale-specific actions.
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There are several reasons, however, why the member countries should consider regional approaches
in implementation.

First, different countries have varying levels of capacity and manpower availability in different
subject areas, and the countries may wish to share expertise and capacity within the region rather
than seek assistance from outside the region.

Secondly, giventhe similarity of the problemsandconcerns in theregionand, parallelly, the distribution
of ecosystem types and other factors, aregional coming-together would be beneficial fromthe point
of view of getting amore complete understanding of the problemsat hand.

Thirdly, aregional effort would enable the countriestolearn fromeach other’ sefforts and experiences,
and share learnings, which would also be very cost-effective. The ideahere is not for the countries
to abandon their national efforts or to submerge national efforts into a regional activity, but,
rather, to derive the benefits from aregional effort without surrendering the benefits of national
execution.

Therefore, the Subgroup suggests that the member countries consider a framework of a regional or
subregional umbrella, with the regional level facilitating regional coordination, sharingof expertise,
sharing of learnings, joint efforts in some cases, and shared training efforts. They couldthen draw on
the larger critical mass of regiona expertise and capacity to supplement their on-going national
programmes. Further, the countries in the region could benefit alotby sharing national expertise and
capacities through TCDC and ECDC mechanisms.

Asindicated in Appendix IV, there are aconsiderable number of regional activities in fisheries and
related fields in the Bay of Bengal region. The regiona fisheries bodies visited by the Subgroup
membersindicated their eagerness to support and cooperatewith the initiativesof the BOBP member
countries. It would be beneficia for the member countries to make appropriate linkages to share
experiences and supplement existing efforts.

4.2  Funding

Protection of the massive economic benefits derived from the fisheries sector, which is aready
threatened, requires, among other things, research. It has been shown that aregional research
programme could stimulate and supplement national efforts. It is suggested that the availability of
international funding should not be aprerequisitefor regional and subregional cooperation infisheries
research. A true regiona programme requires national commitments, and it is only right that the
region, whichis aworld leader in fisheries, should own its research programmes. Countriesthat are
constrainedfrom participationin theregional initiativesdue tolack of funds should be encouraged to
seek support frombilateral donors.

4.3 Action by the BOBC

Should the above approach be acceptable to the IOFC Committee for the Development and
Management of Fisheriesin the Bay of Bengal, it would be necessary to consider regional umbrella
mechanisms for coordination. These mechanisms can best be provided by existing regional fishery
bodies. The FAO would be prepared to provide support, bearing in mind the existing constraintsin
funding.

In view of the importance of the problemsfacing the fisheries sector and of the urgency for action, it
is suggested that activity be initiated immediately by assessing the interests of the governmentsin
participating in the individual project ideas. Where ahigh level of interest is indicated, networking
arrangements should be initiated and detailed formulation of project workplansbe developed.
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APPENDIX 1

Terms of Reference of the BOBC Subgroup for Preparation of Proposal for
Regional Fisheries. and Fisherfolk-Related Research and
Development Programmes

l. TERMS OF REFERENCE FOR THE SUBGROUP

Within the framework of the BOBC, the Subgroup consisting of four members shall, in close
consultation with BOBC member countries, regional and international agenciesdealing withfisheries
research in the region, the SIFR, and such other agencies as necessary, formulate research and

devel opment proposals in the broad context of Chapter 17 of Agenda 21 to address the important,
high-priority fishery-related concerns of the region.

The Subgroup shall be made up of high-level staff responsible for planning and research efforts of
the national fisheries agencies, two each fromIndiaand Malaysia, who will represent the interests of
their respective subregions.

The Subgroup inter alia shall:

a. Review the research and devel opment requirements in the areas of
—  Sustainable management of coastal and high seas fisheries
— Planning of coastal aguaculture, post-harvest technology, and information gathering

—  Sharing of initiatives in the BOB region of national, subregional and regional significance
b. Identify areas of research and development needs with the following:

—  Commondlities of interest problems

— Regiond relevance of outcomes

— High priority with national governments

—  Possibility of regional approach in handling

— Interest and commitment in participation inregiona research effortsby member governments

¢. Reviewandconsider human resource devel opment and national research capacity-building aspects.

d. Identify national/regional UNCED follow-up of fishery-related activities, online and projected, to
ensure thatthe areasidentified above are supplementary and complementary to the effort.

e. In consultation with research and government agencies, evolve project concepts to address the
needs identified.

f. In consultation with, and on the basis of priorities assigned by member governments, elaborate
the concepts into project briefs in forms appropriate for submission to donor agencies.

g. Submit the concepts and project briefs to the BOBC.

The Subgroup shall be assisted by aSecretariat provided by BOBP.
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In order to undertake their task the Subgroup shall:

10.

Undertake such travel as necessary, in the region and within countries, to consult with
institutionsand individuals and undertake field appraisals
Call meetingsof regional andsubregional country representatives as necessary

Request member governmentsto nominateand depute staff tothe BOBC Subgroup, to assist
them in their task

Where necessary, hire consultantsto assist them, through the BOBP Secretariat

RELEVANT EXTRACTSFROM THE REPORT OF THE 18TH MEETING OF

THE ADVISORY COMMITFEE OF THE BAY OF BENGAL PROGRAMME FOR
FISHERIES DEVELOPMENT

The formation and the terms of reference of the Subgroup were endorsed.

The Subgroup should carefully take into consideration past and ongoing efforts of other
organizations and initiatives related to fisheries and fisherfolk research and development,
including those of the Strategy for International Fisheries Research.

The Subgroup should communicate their effortsto the donor gathering organized by SWR
in Paris, making particular reference to the fisheries research priorities of the region, in
order to support the consensus aready developing out of other initiatives and, in turn, seek
information about the procedures.

The Subgroup should not restrict itself to considering research but should also consider
devel opment-oriented efforts.

The Subgroup in addressing fishery research and development issues should clearly lay
emphasison the sustainable human devel opment aspects.

The Subgroup, in considering short-term applied research and devel opment proposal s versus
long-term basic effortsof strategic nature, should keep inmind the institution-building aspects.

The Subgroup should giveconsideration to proposal swhich address both national andregional
concerns.

The Subgroup should not restrict itself to proposals dealing with small-scale fisheries but
consider al fishery related issues of the region.

The Subgroup, in evolving proposals, should use the context of Agenda 21 inits entirety as
its guiding principle.

The Subgroup, in formulatingthe proposals, should consider themin aprogrammeframework.
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APPENDIX 11
List of Agenciesand InstitutionsVisited and Officials Met

BANGLADESH

Ministry of Fisheriesand Livestock: Secretary; Joint Secretary Fisheries; Joint Chief, (Planning).
Department of Fisheries: Director-General; Deputy Director-in-Charge of Marine Wing; Project
Director, Marine Fisheries Research Management and Development Project. Fisheries Research
Institute: Director; Chief Scientific Officer. Ministry of Environment and For ests: Joint Secretary
(Environment). Department of Environment: Deputy Director (Research). Bangladesh Agricultural
Resear ch Council: Member-Director (Fisheries). FAO Representation: FAO Representative; Asst.
FAO Representative; Programme Officer. UNDP: Programme Officer (Environment); Programme
Officer (Fisheries). International Centrefor Living Aquatic ResourceManagement: Bangladesh
Aquacultureand FisheriesResourceUnit: (ODA-UK). Bangladesh Centrefor Advance Studies,
Department of Geography, Dhaka University (Environmental Survey and Resear ch Unit): Project
Managers and senior staff.

INDIA

Ministry of Agricultureand Cooperation: Joint Secretary (Fisheries); Commissioner (Fisheries);
Assistant Commissioner (Fisheries). Indian Council of Agricultural Research: Deputy Director-
Genera (Fisheries). Central MarineFisheries Research Institute: Director and senior scientists.
Central Institute of Fisheries Technology: Senior scientists. Fisheries Survey of India: Zona
Director. Seafood Association of India: Vice-President and Secretary. Central Institute of
Brackishwater Aquaculture: Director and seniorscientists. Central I nstituteof Fisheries Nautical
Engineering Technology: Senior scientist. Association of Industrial Fisheries of India: Senior
staff and members. Department of Zoology, Marine Living Resources and Environmental
Sciences, Andhra University: Senior faculty members.

INDONESIA

Directorate-General of Fisheries: Secretary; Director (Planning); Senior staff from Production and
Planning Sections. Centre for Brackishwater Aquaculture, Japery: Director and senior staff.
Central Research Institute of Fisheries: Senior staff. Agency for Agricultural Research and
Development, Ministry of Agriculture: Project Team Leader. Bogor Agricultural University,
Faculty of Fisheries. Senior faculty. Provincial Fisheries Office, Central Java: Chief and senior
staff. University of Deponegoro, Marine Science Faculty: Senior faculty. Ministry of
Environmental Affairs. Secretary to Asst. Minister. FAO Representation: Asst. FAO Representative.
Japanese I nter national Cooperative Agency: Fisheries expert.

MALAYSIA

Economic Planning Unit, Prime Minister’s Department: Senior officials and technical staff.
Ministryof Science, Technology and Environment: Senior officials and technical staff. University
Malaya: Senior staff. University Sains Malaysia: Senior staff. University K ebangsaanM alaysia:
Senior staff. University Pertanian Malaysia: Senior staff. Fisheries Research Institute: Senior
officials andtechnical staff. MarineFisheries Development and M anagement Department: Senior
staff. ASEAN-Canada Cooperative Programme on Marine Science: Senior staff. Fisheries
Department: Senior officias and technical staff.
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MALDIYES

Ministry of Fisheriesand Agriculture: Minister; Director of Fisheries; Director, Fisheries Research
and Planning. Marine Research Section: Director and senior scientists. UNDP: Resident
Representative. Ministry of Planning and Environment: Deputy Director (HRD).

SRI LANKA

Ministry of Fisheries and Aquatic Resources. Secretary; Director (Planning). Department of
Fisheries and Aquatic Resource: Director; Head (Fisheries Management Unit). National Aquatic
Resour cesAgency: Chairman; Director-General; Director (Marine); Director (Environment); Director
(Brackishwater Culture). Coast Conservation Department: Director and Manager (Planning).
Department of Wildlife Conservation: Director. Asian Development Bank, Fisheries Sector
Development Project: Director; Marine Biologist. FAO-UNDP Marine Fisheries Management
Project: CTA and senior staff. Central Environmental Authority: Chairman; Deputy Director-
General; Chief of Wetland Conservation Project. Ministry of Environment and Parliamentary
Affairs. Secretary; Additional Secretary. Coastal ResourceM anagement Project: Project Manager.
Sri Jayawar denapura University, Department of Zoology: Senior faculty. Wildlife and Nature
Protection Society of Sri Lanka, Environmental Foundation Ltd.: Heads and senior staff.
FAO Representation: FAO Representative; Programme Officer.

THAILAND

Directorate of Fisheries. Director-General; Deputy Director-General; Marine Fisheries Adviser;
Director, Fisheries Environment Division; Director, Foreign Fisheries Division; Director, Oceanic
Fisheries Division; Director, Marine Fisheries Division. Marine Biology and Fisheries Research

Institute, Phuket: Director and senior scientists. Andaman Sea Fisheries Development Centre:
Director. National Instituteof Coastal Aquaculture: Director and senior scientists. Phuket Coastal

Aquaculture Development Centre: Director and senior scientists. Provincial Fisheries Office,
Phuket: Chief and senior staff. SEAFDEC: Secretary-General; Deputy Secretary-General; Head
and staff of Training Division. NACA: Coordinator; Senior Aquaculturist; Environment specialist;
Information specialist, FAO Representation: FAO Representative. RAPA: Regiona FisheriesOfficer;
Regional Aquaculture Officer.
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APPENDIX IV

Constraints and Needs of the BOBC Countries

Congtraints, Problems, Needs Countries | Examples ofAgencies involved
Managementof Coastal Fisheries Resources
* Resource inventory, monitoring and | Bangladesh | SEAFDEC/MFRDMD
assessment, and relevanceto local fishing India (ASEAN)
communities
¢ changing fishi Indonesia GESAMP, 10C,USAID/CRM
* Impacts of changing fishing patterns and _ (Sri Lankaand Thailand)
operations Maaysia
- _ FAOL UNEP, UNESCO; I10C;
e Guiddines for development of EIA Maldives ESCAP SACEP
procedures, environmental standards, Si Lanka |OC’sHAB Project; CPMS
methodologies to mitigate activities, (ASEAN Canada Coop. Prog.
including destructive andillegal fishing, on Thailand on Marine Science);
coastal resources such as coral reefs, ICLA.RM; GEF/UNDP/IMO
estuaries, lagoons, mangroves etc. Project
» EIA of ornamental fishing and tourism (Eastern Asia Seas)
e Waterquality criteriaand marine pollution
monitoring, e.g. dischargeof agricultural,
industrial and domestic wastes, oil spills,
harmful algal bloom, etc.
*  Overfishing, including ornamental fish.
* Improved knowledge of the carrying
capacity of coastal ecosystems
» Fishery oceanography
Development and Management of
Offshore Fisheries
« Collaborative effortsin stock assessment Bangladesh UNCLOS
and management (offshore migratory | India UN Conferenceon Straddling
pelagic stocks, shared stocks) . Fish Stocks and Highly
A ent of the potential for d Indonesia MigratoryFish Stocks
water flgery P P Malaysia
* Identification of underexploited areasand | Sri Lanka
species Thailand SEAFDECIMFRDMD; FAO

» Policy agreement and joint ventures

Management of Coastal Aquaculture
* Impact on coastal ecosystems

* EIA methods and guidelines, including
legd framework, policies and guidelines,
and minimum standardsto protect the en-
vironment

‘FAO refersto both FAO, Rome, and FAO/RAPA
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Constraints, Problems, Needs Countries Examples of Agencies involved
« Guidelines and procedures to identify [ Bangladesh | FAO; NACA; AADCP,
suitable sites, determining clustering India SEAFDEC/AQD
densities, culture practices and environ- _
mental protection measures Indonesia
» Supply of seed, breeding and hatchery | Malaysia
technologes i Lanka
» Diversification hailand
* Water quality control, waste management Thalan
andeffluent treatment
* Reclaiming abandoned ponds
* Disease control methods and use of
chemicals and drugs
e Lack of awareness among farmers that
intensive farming is environmentally
damaging and nonsustainable
Conflict Resolution Between Artisanal and
Industrial Sectors and Agriculture,
Industry and Fisheries
» Access to resources, property rights and | Bangladesh | SEAPOL: UNCLOS,
competing water use India FAO (?)
» Auvailability and consistency of land-use )
planning for brackishwater aquaculture Indonesia
« Impacts of flood control, drainage | SrilLanka
irrigation, cross dams, river close, etc. on Thailand
fisheries and aguatic resources.
Community-based Coastal Fisheries
M anagement
«  Unsatisfactory implementation of policies | Bangladesh | SEAFDEC/AQD;
and management measures due tothelack Indonesia BOBP FAO
of cooperation from the fisherfolk _
. Sri Lanka
»  Community-based management measures !
and methodologies Thailand
Monitoring, Control and Surveillance
« Prevention against overexploitation of | Bangladesh | IMO/UNDP; FAO, SEAPOL
inshore resources and cost-effective | |pgia
enforcement methods g )
* Encroachment into mangrove areas Indonesia
« Monitoring and surveillance of coastal | Maaysia
pollution, e.g. discharge and dumping Sn Lanka
wastes, and ship-based oil pollution and ,
o Thailand
ail s ills
e Guiddinesfor licensing, conservation of
species, fishing methods and areas, €tc.
» Lack of management-oriented planning
e Lack of community participation
(25




Constraints, Problems, Needs Countries Examples of Agencies Involved
Data and Information
* Lackof reliableand timely informationto | Bangladesh | FAQ: SEAFDEC: INFOFISH:
assess the dituation, and facilitate and India IOTC; NACA; BOBP;
support management decisions and efforts, _ ICLARM
partigularly in inshore and estuarine | Indonesia
fisheries Maaysia
*  Need for low-cost, less data-demanding | Maldives
information system and economica data )
collection and assessment system to feed | 7 Lanka
information that allows policymakers and | Thailand
fishery managers to take decisions
* Rapid studies to provide managers with
information to assist decision-making
* Accurate assessment for offshoreand high
seas fisheries resources
* Language barrier, information in non-
national languages
e Lack of datato assess potential of EEZ
e Lack of fishery socioeconomic data
e Gapsinor lack of reliableand timely data,
eg. for stock assessment, aguaculture
development and forecasting
* Inadequate capability to analyze and
interpret data and information
Trainingand Human Resour ces
Development
»  Short-term, practical training in various Bangladesh | BOBP; SEAFDEC; AADCP;
areas, particularly for regulation and India NACA; ICLARM; FAO
enforcement, to build the capacity of
institutions (Indonesia) Indonesia
« All aspectsof fisheries, fromsurvey, policy | Maaysia
formulation, implementation, monitoring Maldives
and management (Bangladesh) )
Sri Lanka
e Manpower at operationa and managerial )
level to support the envisaged invesiment | Thailand
from private sector (India)
¢ Research capability (Maaysia)
e Scientist, technicians, managers,
economists, stetisticians, operators,
extension workers (Maldives, Sri Lanka)
e Waell-trained crew for fishing vessels
(Thailand)
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Constraints, Problems, Needs Countries Examples of Agencies Involved
Public Awareness and Extension
» Lack of awareness amongst concerned Bangladesh | BOBP: NACA:
stakeholders, from political decision- India SEAFDECIMFRD
makerstoground-level participants, of the
problems and needs for management | Indonesia
actions Maaysia
e Improved communication and extension Thailand
methods for successful community-based
management efforts
» Inadequacy in suitable extension network
» Slow technology transfer
Post-harvest Handling
« Reduction of trawler discards Bangladesh | SEAFDEC/MFRD
« Reduction of wastage and utilization of | | dia XAF?_'EQN);
underutilized species ;
* Indonesia | |NFOFISH; FAO
* Reduction of mortality Malaysia
* Increased awareness of hygiene and | nadives
sanitation criteria
Sri Lanka
Marketing Abifity
» Lack of assured markets and distribution India FAO/GLOBFISH;
syster-ns o Indonesia | !NFOFISH
* Restricted market destination Maldives
» Inadequate market information Si Lanka
» Landing of Maldive fish in neighbouring Thailand
countries, price difference between
cooperativesand private industries
Effectiveness of Conservation and
Management M easures
* Understandingthe reasonsforfailureofthe | Bangladesh | ICLARM, SEAFDEC
past efforts, such as fisheries stock .
Malaysia
assessment systems. _
«  Development of evaluation methodologies | Thailand
for conservation measures, eg. artificial
reefs, closed seasonsand areas, and marine
park
Fishing Gear and Vessels
» Development of inexpensive, cost-effective | India SEAFDEC/TD and
fishing gear Indonesia MFRDMD
» Environmentally friendly fishing gear to .
reduce by-catches of endangered species | Maaysia
andjuveniles Thailand
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Constraints, Problems, Needs Countries Examples of Agencies involved
Coordination mechanisms among the | Bangladesh
Related Agencies SnlLanka

Thailand
Infrastructure e.g. harbour, vessels, landing India
sites etc. suitable for only inshore fishing Indonesia
vessels
Maaysia
Resear ch and Training I nstitutions
* Inadequate educational and training | Bangladesh
facilities India
* Regional cooperation in use of research
vessels Malaysia
* Under-funding of fisheries research | Tpsiland
institutions
Lack of long-term financial credit India
(28)




APPENDIX V

List of Project Ideas

Fourteen project ideasemerged from the country reports and Subgroup missions, and are listedunder
the headings:

a) Management of Coastal Fisheries Resources

b) Management of Offshore Fisheries;

¢) Management of Coastal Aquaculture

MANAGEMENT OF COASTAL FISHERIES RESOURCES

1. Analysis and Interpretation of Resources Data

JUSTIFICATION

Rational and sustainable use of the coastal aguatic resources, including ornamental fish, and an
understanding of island ecosystems requires a continuous assessment of the resource base through
appropriate methodologies and judiciousidentification of the required parameters. This is along-
term programme which produces the information to enabl e the management of fisheries. At the same
time, policymakers also need timely and appropriate information based on existing data and rapid
appraisasin order to takepolicy decisions. Although the countries of the region have collected data
on coastal aguatic resources, these are often underutilized because the information is not complete
and, often, timeseries dataisnot available forlongenough periods. The problem isfurther compounded
by the fact that appropriate analytical methods and assessment methodologies are not available,
particularly for the complex, multigear, multispecies, interactive tropical fisheries of the region.
Methodologies and guidelines for datacollection are necessary, particularly to enable rapid resource
assessments, and rapid community appraisalsneed to be developed to providetimely information.
Thisisimportant because, given the complexity of environmental systems, it is often not possible to
wait while information of amore complete nature is generated and * precautionary measures have to
be taken. Finally, not only is there need to devel op methodologies but there is also the need to build
and strengthen the capacities of fishery agenciesto undertake such tasks.

OBJECTIVES
To improve and strengthen national capabilities in fisheries resource assessment and fisherfolk
community appraisalsthrough devel opment of methodologies for bothrapid appraisal and long-term
evaluation. Specifically:

— Todevelop improved methodologies for coastal aquatic resource assessment

~ To develop methodologies for rapid resource assessment and community appraisals

— To identify critical parameters fOr resource assessments and community appraisals and
develop guidelines for data collection

—  To strengthen the capacity of national fishery agencies in data-collection, analysis and
interpretation, and in rapid appraisal methods
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EXPECFED OUTPUTS

_ Improved methodologies for coastal aquatic resource assessment and fisherfolk appraisals
— Manualsfor resource assessment and fisherfolk appraisals
— Methodologies forrapid resource assessment and rapid community appraisals

_  Staff of national fishery agenciestrained incollection, analysis and interpretation of resources
data and in rapid appraisal methods

MAJOR ACTIVITIES
Information/Data needs analysis
Ecosystems analysis

Fisherfolk community analysis
Identification of critical parameters
Development of methodol ogies

Testing of methodologiesin pilot cases
Development of manuals

Training of staff

Dissemination of results

IMPLEMENTATION

Most of the activitieswould beundertaken by the national fisheries agencies. Appropriate facilitation
and coordinationthrough regional fishery bodieswould be beneficial. External inputs may be required
for development of analysis and interpretation methods and for regional training. National agencies
inthe region: CMFRI, DAC and FSI in India; DFAR & NARA in Sri Lanka: DOF and FRI in Malaysia;
DOF in Thailand: DGF and CRIFT in Indonesia; DOF and FRI in Bangladesh; and, MOFA and MRS
in the Maldives.

2. Monitoring and Assessment of Impact of Fisheries on Pollution in Coastal Waters

JUSTIFICATION

Coastal waters and the environment of the Bay of Bengal are subjected to pollution from avariety of
sources, such as industria effluents, agricultural residues, domestic sewage, and ail. It is genera
knowledge that such pollution damages aquatic resources and the environment that nurtures them,
occasionally kills fish, and sometimes results in toxic substances entering the human food chain.
However, theimpact of the pollution on the aguatic resources has not been assessed and monitored
systematically. Furthermore, there is alack of appropriate methodologies to monitor and assess the
impact of pollution on aquatic resources and habitats. Development of methodologies for such
assessments are required for conservation of aquatic resources in the region, for the protection of
public health as well as forthe prevention of fish diseases.

OBJECTIVES

~ To develop appropriate methodologies and guidelines to monitor coastal pollution and assess
its impact on aguatic resources and their habitats
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EXPECTED OUTPUTS AND RESULTS
—  Establishment of norms, guidelines, methodol ogies for monitoringpollution in coastal waters

— Development of methodologiesfor assessing the impact of pollution on aquatic resources
and their habitats

—  Establishment of standards tofacilitate conservationand protection of coastal aquaticresources
and fish products

—  Manuals

_ Staff of national fishery and other concerned agencies trained in such efforts

MAJOR ACTIVITIES

Ecosystems analysis

Identification of indicators of the status of ecosystems, including indicator species
Identification and classification of pollutants

Studiesto determine action of pollutants on ecosystems

Development of impact assessment methodologies

Testing of methodologies

Determination of standards

Development of guidelines, protocols

Development of methodologiesto set values for resources

Development of monitoring protocols

Training

IMPLEMENTATION

Nationd fisheries agencies working in close cooperation with environmental agencies and research
institutions, including universities, could undertaketheeffort. Facilitation andcoordination by regional
and international bodies concerned with such efforts, suchas IMO. UNEP, 10C, ESCAPand UNESCO,
would be beneficial. External inputsmay be necessary to supplement national efforts and expertise.

3. Methods and Capacity for Community-Based M anagement

JUSTIFICATION

Open access to coastal resources and uncoordinated and unregulated use of the resources causes
conflicts among the various stakeholders. Many measures for aguatic resource management have
failed because of lack of cooperation and participation of the concerned stakeholders. Monitoring,
control and surveillance are capital-intensive and time-consuming. Community participation could
reduce cost and time, and produce tangible and sustainable results. Community-based management
is arelatively new concept in the fisheries sector and, hence, has tobe introduced through building
awareness, the development of methodologies, training and pilot efforts.

OBJECTIVES

To strengthen capacities of national fishery agencies and NGOs to enable and facilitate community-
based coastal fisheries management. Specifically:
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— todevelop and test methodologies of and approaches for community-based coastal fisheries
management

— to strengthen skills of the national fishery agencies in undertaking such efforts

EXPECTED OUTPUTSAND RESULTS
— Methodologies of, and approaches to, community-based management

—  Staff of nationd fishery agenciestrained in facilitating and enabling community-based coastal
fisheries management

— Manuas for training and implementation

MAJOR ACTIVITIES

Awareness-building

Learning from existing efforts

Rapid resources assessment

Rapid community appraisals

Development of approaches and methods

Testing methods in pilot projects

Development of training and implementation manuals and guidelines

Training of national fishery agency staff and TGOs

IMPLEMENTATION

National fisheries agencies, other concerned government agencies, and NGOs, in selected countries.
Regional coordination and facilitation through regional fishery bodies wouldbe beneficial. External
inputs may be required for the development of methodologies and forregional training.

4. Assessment of Fisheries Conservation and M anagement M easures

JUSTIFICATION

Overfishing, partly resulting from increasing fisherfolk populations and increasesin the intensity of
fishing effort, has led to declining catch rates in the coastal fisheries of the region. In response,
several countries bordering the Bay of Bengal have introduced anumber of management measures,
such as the construction of artificial reefs, establishment of marine parks, and introduction of closed
fishing areas and seasons. Preliminary studies, especially underwater observations of artificial reefs
and marine parks, indicate encouraging results, in the form of greater diversity and abundance of
aquatic organisms. And fisherfolk generally claim improved catches after seasonal and area closures
are lifted. However, the cost-effectiveness of these measures has not been conclusively established,
and fishery agenciesface problemsin convincing governments to continue spending on such efforts.
Development of appropriate methodologies are needed to assess the biological impact of these
interventions and, possibly, quantify the cost-effectiveness of these efforts so that the proposed
increased investments in the coming years could be justified. In the case of marineparks, additional
benefits in the form of income generated by increasing ecotourism aso need to be taken into
consideration in determining cost-effectiveness. While assessment of the management measures is
of immediateconcern and interest tothe Southeast Asian countries, other countries in the region and
elsewhere would also benefit from the methodol ogies resulting from this activity.
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OBJECTIVES

~ To develop appropriate methodologies for assessing the biological impacts and cost-
effectiveness of fisheries conservation and management measures, such as artificia reefs,
marine parks, closed areas and closed seasons

EXPECTED OUTPUTS AND RESULTS

— Methodologies for assessment of biological impacts and cost-effectiveness of fisheries
conservation and management measures

—  Staff of nationd fisheries agenciestrained in undertaking such efforts

MAJOR ACTIVITIES
Pre-deployment and post-deployment studies of fisheries conservation and management measuresin
terms of ecosystem appraisalsand exploratory fishing

Identification of critical indicators
Development of data-collection guidelines

Development of appropriate methodol ogiesfor assessment of biological impact and cost-effectiveness
of such measures, keeping in mind that the methodol ogies themselves should be cost-effective and
be able togenerate timely information

Testing of methodologies in on-going and pilot efforts in the region
Dissemination of learnings

Training of staff

IMPLEMENTATION

National fisheries agencies and their research ingtitutions, working closely with universities and
other research organizations concerned with aguati cecosystems research, could undertake these efforts.
Facilitation and coordination of nationa efforts by regional fishery bodies would bebeneficial. Some
external inputsin the form of expertise and equipment may be necessary to supplement national
effortsand expertise

5. Development ofSelective, Ecofriendly Fishing Gear

JUSTIFICATION

It is known that fishing gear, such as demersal trawls and pushnets, when used in coastal waters
generate significant by-catch, with figures as high as 70 per cent being reported. A large portion of
the by-catch arejuveniles of commercialy valuable fish. Such indiscriminatefishing obviously has
an adverse effect on fisheries stocks. The outright ban of gear, such as the ban of trawls, a highly
efficient gear, as practised in Indonesia, is difficult to enforceand probably too drastic ameasure to

be acceptable to fishing communities in the region. Further, in the post,-UNCED context, thereis
quite some concernover incidental catches and mortality of endangered speciesin fishing operations.

The other side of the coin is that there are several under- and untapped species that could provide fish
for consumption, provided there are appropriate fishing gear and practices to harvest them. Finally,
fishing gear need tobe designed keeping in mindtheir costs and, more importantly, the costsin terms
of fuel consumption requiredto operate them. Thereis, hence, areal needto look into the possibly of
modifying existing gear and, where necessary, designing new typesof gearto increase their selectivity,
avoidby-catch, particularly ofjuveniles, conserve endangered species, tap under- and untapped species,
and reduce the costs of fishing operations.
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OBJECTIVES

— Tomodify existing fishing gear and, where necessary, design new types of fishing gear to
reduce by-catch, avoid incidental catch of endangered species, harvest under- and untapped
species, and enable cost-effectivefishing operations

EXPECTED OUTPUTS AND RESULTS

—  New and improved types of fishing gear to address ecological and economic concerns

MAJOR ACTIVITIES

Analysis of performance of existing gear

Modification and development of gear to addressecological and economic concerns
Laboratory testing of gearin flumetanks

Exploratory fishing to test gear in fishing operations

Refinement of designs

Recommendations for, and specification of, fishing gear

Dissemination and extension of findings

IMPLEMENTATION

National fisheries agenciesand their research institutionscould undertakethe task. Externa inputsin
the form of expertise and access tolaboratory facilitiesmay be required. Regional coordination and
facilitation through regional fishery bodieswould be beneficial.

6. Utilization of Trawler By-Catch

JUSTIFICATION

Large amountsof by-catch, including juveniles of commercially valuable species, arebeing discarded
by trawlersin the region because of shortage of hold-space in the vessels and relatively low market
value of the by-catch species. There is aneed to consider ways by which such by-catch can be
reduced through appropriate gear modifications. However, given that such modifications may be
difficult to achieve and may, in the process, makethe fishery unviable, there isneed foran aternative
approach which considers ways and means of ensuring that the by-catch is not discarded but brought
ashore and utilized economically, through appropriate product development and post-harvest
processing, toprovide much-needed fish for human consumption and feedfor livestock.

OBJECTIVES

—  Development of methods of collecting, transporting, processing and utilizing trawler by-
catch human consumption and livestock feed, and determination of their techno-economic
feasibility

EXPECTED OUTPUTS AND RESULTS

—  Recommendations on viable collection, transportation and processing methods of trawler
by-catch
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MAJOR ACTIVITIES
Studiesof aternative collection/transportation/processing system options through pilot-scale studies
Techno-economic feasibility studies

Dissemination of recommendations

IMPLEMENTATION

National fisheries agencies and their research ingtitutionsworking closely with fisherfolk and the

private sector could undertake the tasks. Regional coordination and facilitation through regional
fishery bodies would be beneficial.

MANAGEMENT OF OFFSHORE FISHERIES RESOURCES

1. Assessment of Offshore and High Seas Fisheries Resources

JUSTIFICATION

Fisheriesresourcesbeyond the immediatecoastal areas, inthe EEZs and in the high seas are theonly
ones in the region that are not heavily exploited. No recent and reliable assessment exists of these
resources and the understanding of the potential that exists is inadequate Not only are large areas of
EEZs of some of the countries not fully exploited, but a large area of high seas exists in the region.
There is every prospect that as a result of the UN Conference on Straddling and Highly Migratory
Stocks, some form of international involvement inthe management of high seas resourceswill become
aredlity in the near future and thereis an urgent need forthe countriesin the region to have a better
understanding of the resources and potential to facilitate and enable their participation in such
management regimes. With increasing demands from the private sector for offshore and highseas
fishing, governments need timely, and reliable, information to take rational decisionson the use of
these fisheries resources. This requires national as well as coordinated efforts in the region. Some
countriesin the region have the capacity to conduct surveys of marine resources and havecollected
data on some areas of their national waters. However, the region does not have current data and
informationto assess theresource potential of the Bay nor adequate capability to analyze andinterpret
data to facilitate policy decisions. The very nature of the resources requires the countries of the
region to evolve aregiona mechanism to share in the generation of data and information, to share
information, and to coordinate and facilitate monitoring, control, surveillance and management of
shared resources. While the region as a whole has the capacity to undertake resource surveys and
assessments of such nature, the effort requiredis beyond the means of any one country.

OBJECTIVES

Improved understanding of fisheries resources and potential in the offshore regions of EEZsand in
the high seas to facilitate policy decisions and management measures. Specifically:

—  Todevelopand establishcommon survey and assessment methodol ogiesfor fisheries resource
assessments in offshore regions of EEZs and in the high seas

— To undertake national and joint regional assessments and surveys

_ To strengthenthe skills of national personnel in data analysis and interpretation

To develop regional mechanisms to share relevant data and information
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MAJORACTIVITIES

Consolidation and appraisal of existing data/information
Design and conduct of offshore and high seas resources surveys
Analysisand interpretation of results of surveys

Establishment of databases and mechanisms of data-sharing

Sharing of data and information

EXPECTED OUTPUTS AND RESULTS

—  Better understanding of fisheries resources and potential in offshore regions of EEZs andin
the high seas

— Timelyinformationtofacilitate policy decisionsand to enable monitoring, control, surveillance
and management measures

IMPLEMENTATION

Expertise and some capacity exist in the region to undertake the task and can he utilized
through TCDC. Some external inputs, such as expertise and operational costs of surveys, would he
necessary. Regional coordination and facilitation through regional fisheries bodiesis vital and would
be necessary.

MANAGEMENT OF COASTAL AQUACULTURE

1. Methodologies for Environmental Impact Assessment (EIA) and Social Impact
Assessment (SIA) in Coastal Aquaculture

JUSTIFICATION

The rapid growth of marine shrimp culture throughout the region, with its largescale clearing of
mangroves, conversion of agricultural land to shrimp ponds, pumping of seawater into the freshwater
zone leading to sdinization of soils and groundwater, excessive extraction of groundwater, and
discharge of polluting pond effluents has led to serious environmental degradation and socia conflicts
between the shrimp farmers and other land- and water-users. At present, there are either no legal
requirements for EIA or SIA for shrimp farming in mostcountries, or, incases where they exist, the
EIA or SIA is not aways effective as there are no clear guidelines for assessments or standards.
Thereare also caseswhere EIA or SIA are not given due consideration by decision-makers. Appropriate
methodologies for undertaking EIA and SIA are urgently needed to ensure that aquaculture
developmentis environmentally and socially sustainable and topredict the typesofadverse impacts
that aguaculture can have. Thus enabling the development of mitigating measures. Appropriate and
timely EIA and SIA would greatly assist decision-makers to decide whether the ecological and social
consequencesof aguaculture projectswould be acceptable or not, thereby enabling speedy and better
policy decisionsto guide the development.

OBJECTIVES

Todevelop EIA and SIA methodologies to guidethe sustainable development of coastal aquaculture

EXPECTED OUTPUTS AND RESULTS
—  Methodologies for EIA and SIA of coasta aguaculture
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— Manuasand guidelines

— Staff of concerned agenciestrained in undertaking EIA and SIA

MAJORACTIVITIES
Studiesto better understand coastal ecosystems, including soil systemsand water regimes

Identification of critical parameters to indicate status of ecosystems in the context of existing
environmental laws and regulations

Identification of pollutants and environment degrading actions

Development of EIA methodologies

Assessment of impacts in pilot cases to test and refine methods

Development of EIA guidelines and protocols

Studies to better understand coastal communities

Studies to better understand factors leading to conflict in coastal areas

Identification of critical social, economic, and cultural parameters to enable social assessments
Development of SIA methodologies and development of SIA guidelines and protocols
Assessment of impacts in pilot cases to test and refine methods

Development of manuals

Training of staff of concerned agencies

IMPLEMENTATION

National fishery agencies working closely with research institutionsconcerned with environmental
and socia sciences, universitiesand concerned planning and regulatory authorities could undertake
these tasks. Regional coordinationandfacilitationthrough regiona fisheriesbodeswould bebeneficial.
Externd inputsin termsof expertise and leamings from similar efforts may he necessary to supplement
national efforts.

2. Environmental Standards for Effluents of Coastal Aquaculture

JUSTIFICATION

With the rapid growth and increasing intensification in coastal aguaculture, effluents from shrimp
farms, especially shrimp ponds and marine fish cages, have been recognized as aserious source of
pollution in thecoastal environment. Such discharges areknown to increase the nutrient, organic and
sediment loads of the receiving waters, leading occasionally to anoxic conditions in the bottom
sediments and harmful algal blooms. In cases where the clustering density of farms is high, self-
pollution has increasingly been recognized as amajor factor leading to disease outbreak and culture
failure, and subsequent abandonment of culture. Establishment of environmental standards foreffluents
of coastal aquaculture, based on both best available treatment technology and the carrying capacity
of the environment, is needed to reduce the pollution load and social conflicts among the coastal
communities. Eventualy, it isinthe bestinterest of the aquaculture industry to maintain the healthof
the coasta environment, thus ensuring the long-term sustainability of aquaculture development.
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OBJECTIVES

Within the overall objective of sustainable coastal development and reduction of socia conflicts,
specificaly:

—  To recommend environmental standards for effluents of coasta aquaculture

EXPECTED OUTPUTS AND RESULTS
—  Recommendations of standards for effluent discharge from coastal aquaculture

— ldentification of best available treatment methods and technologies to deal with effluents
and waste from coastal aquaculture

— Guidelines and standards for EIA of coastal aquaculture

MAJOR ACTIVITIES
Identification of effluentsand discharges

Analysisof ecosystems and studies of impacts of effluents and discharges to estimatecarrying capacity
of ecosystems

Development of guidelines and criteriato set standards based on carrying capacity and best available
treatment methods and technologies

Identification and analysis of best available treatment methods and technologies
Development of standards in the context of existing environmental rules and laws

Dissemination of results

IMPLEMENTATION

National fisheries research institutions and fisheries agencies working closely with environmental
research andregulatory research institutions and planning authorities could undertake thetask. Regional
coordination and facilitation through regional fisheries bodies would be beneficial. External inputs
in terms of expertise and learnings from similar efforts may be necessary to supplement national
efforts.

3. Establishment of Protocols and Guidelines for Siting and Clustering Density of Coastal
Aquaculture

JUSTIFICATION

Over the last two decades, aguaculture has been identified as one of many human activities that has
had seriousimpacts on thecoastal environment. Besidesthe extensivedestruction of valuable mangrove
forests, there has asobeen conversion of agricultural land into brackishwater ponds. The pumping of
seawater into freshwater zones for aquaculture, coupledwith the extensiveextraction of groundwater
for dilution purpose, has led to both land and groundwater salinization. Effluents from intensive
shrimp ponds, in the forms of discharge waters and sludge from pond bottom maintenance, have
beenidentified as major sourcesof pollution, increasingly leading to self-pollution and culture-failure.
In view of the rapid pace of brackishwater aquaculture development, often unplanned, siting protocols
that will guide appropriate zoning of thecoastal areas and recommendations to regulate the clustering
density of farms in a particular zone, keeping in mind the carrying capacity of the ecosystems, are
critica not only for sustainable management of the coastal resources, but also to accelerate pace of
development and to reduce socia conflictsamongthe coastal communities.
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OBJECTIVES

To develop methodologies and guidelines for identifying suitable sites for aguaculture
development in the context of sustainable coastal zone devel opment

EXPECTED OUTPUTSAND RESULTS

To develop methodologies and guidelines for identifying suitable sites for aguaculture
development in the context of sustainable coastal zone development

To develop methodologies and guidelines for determining clustering density levels for
aguaculture farms in particular sites identified for aguaculture

EXPECTED OUTPUTS AND RESULTS

Guidelines and protocolsfor identifying zones suitable for sustainable aquaculture

Guidelinesand protocolsof determining clustering density levelsin particular sites

MAJOR ACTIVITIES

Ecologica studies of coastal aquaculture in various ecozones to understand carrying capacities of
ecosystems and suitability of ecosystems for aquaculture

Identification of factors and characteristicswhich suggest suitability of areas for aguaculture

Development of criteria of selection of areas for aguaculture in the context of competing use of the
same areas by other sectors

M ethodol ogies for determination of carrying capacity of ecosystems for aquaculture discharges and
uses, to set loading limits which, in turn, would specify clustering densities

Development of guidelines and protocolsfor siting and setting clustering density
Dissemination of recommendations

Training of concerned staff in undertaking such appraisals

IMPLEMENTATION

Nationa fisheries research ingtitutions, environmental and social research ingtitutions, universities
and planning and regulatory authorities working in close cooperation could undertake these tasks.
Regional coordinationand facilitation through regional fisheriesbodieswouldbe beneficial. External
inputsin terms of expertiseand leamings from similar efforts may benecessary to supplementnational
efforts.

4. Prevention and Control of Disease in Coastal Aquaculture

JUSTIFICATION

With the trend towards greater intensification in aquaculture development, there has been increased
incidence and severity of disease outbreaks, leading to culture failure, and, eventually, collapse of the
culture industry, ashas already happened in several countriesinAsia. Unfortunately, instead of adopting
sustainabl e culture practices, many farmers have resorted to the indiscriminate and excessive use of
chemicals and drugs, in an attempt to control disease problems. Besides leading to the devel opment
of resistance of pathogens, such practices also lead to additional problemsin the form of antibiotic
residues both in the culture organisms and the environment. It is now realized that culture practices
that do not take into consideration the carrying capacity of theenvironment are simply not sustainable.
Thereis need forresearch on what constitutes sustainable culture practice and to determinejudicious
use of chemicals and drugsin disease prevention and control. The development of vaccinesfor the
prevention of specific diseases, as already successfully attempted for salmon culture in Europe, should
also be given priority in future disease-prevention efforts.
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OBJECTIVES
In the context of producing wholesome fish and reducing economic loss dueto disease, specificaly:
— To develop sustainable culture practices

—  To develop methods to prevent and control diseases

EXPECTED OUTPUTS AND RESULTS
—  Appropriate culture management measures and practices
—  Methodsfor disease control and treatment
—  Commercia vaccine for disease prevention
— Recommendations forjudicious use of drugs and chemicals

_ Concerned staff trained in extension of above

MAJORACTIVITIES
Development and refinement of culture practiceinpilot efforts

Identification of common diseases and development of prevention and treatment methods and
approaches through laboratory research and field trials

Promotion of vaccine development by private sector

IMPLEMENTATION

National fisheries agencies and research institutions working closely with farmers and the private
sector could undertake the task. Regional coordination and facilitation through regional fisheries
bodies would be beneficial. External inputs interms of expertise and learnings from similar efforts
may be necessary to supplement national efforts

5. Seed Supply and Hatchery Development

JUSTIFICATION

One of the major constraints in aguaculture development has been inadequate supply of seed for
culture purpose. This is especially true in the case of marinefinfish culture. It is well accepted that
one of the major factors leading to the rapid growth of the marine shrimp cultureindustry in the
region hasbeen the ready availability of hatchery-producedfry. Itislikely that successful development
of hatchery technology, together with improvement and development of appropriate culture systems,
would lead to the needed diversification and an accelerated pace of aquaculture development in the
region. Furthermore, the availability of hatchery-produced seed would negate the need for wild fry
collection, whichisinmost cases adestructive practice, and, hence, would contribute to conservation
of the coastal fisheries resources.

OBJECTIVES
— Toensuregreater availability of seed, in terms of quantity, quality and variety
— Todiversify the aquaculture base and accelerate the pace of aguaculture development

— To reduce the need for wild fry collection, and contribute to the conservation of fisheries
resources
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EXPECTED OUTPUTS AND RESULTS
—  Greater supply of seed both in quality, quantity and variety

MAJOR ACTIVITIES

Development of hatchery technologies, including disease prevention and control, development of
larval nutrition and feeds, and water quality management for avariety of species, particularly marine
finfish, through basic and applied research and testing in pilot efforts

Development of conservation measures and regulationsto ensure sustained supply of broodstock and
spawners

IMPLEMENTATION

National fisheries agencies and research institutions working closely with the private sector could
undertake the task. Regional coordination and facilitation through regional fisheries bodieswould he

beneficial. External inputs interms of expertise and learnings from similar efforts may be necessary
to supplement national efforts.

6. Development of Feedsfor Culture of Marine Finfish

JUSTIFICATION

The growth of marine finfish culture industry has, to some extent, been hampered by the lack of
suitable formulated feeds. The present dependence on trashfish is unsatisfactory due to inconsistency
both in terms of quality and quantity, besides causing serious pollution problems resulting in the
form of putrefying leftovers accumulated in the bottom sediment. The pollution has led to serious
disease outbreaks resulting in culture failure. Development of appropriate formulated feed would
ensure greaterconsistency in quality, steady supply, and reduction of the pollution problem, including
self-pollution, caused by the use of trashfish.

OBJECTIVES
—  To ensure availability of commercially formulated feeds for marine finfish

_ To reduce demand for trashfish

EXPECTED OUTPUTSAND RESULTS

_ Formulated feedsfor culture of marine finfish

MAJOR ACTIVITIES
Study of nutritional requirements of culture speciesof interest
Development of formulated feeds in laboratory and at pilot scale

Feeding trails, appraisal of performance, and technology transfer to private sector

IMPLEMENTATION

National fisheries agenciesand research ingtitutions working closely with the private sector could
undertakethe task. Regional coordination and facilitationthrough regional fisheriesbodies would be
beneficial. External inputsin terms of expertise may be necessary to supplement national efforts.
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PUBLICATIONS OF THE BAY OF BENGAL PROGRAMME (BOBP)

The BOBP brings out the following types of publications:

Reports (BOBP/REP!...) which describe and analyze completed activities such as seminars, annua meetings of BOBF's

Advisory Committee, and subprojects in member-countries for which BOBPinputs have ended.

Working Papers (BOBP/WPY/...) which are progressreports that discuss thefindings of ongoing work.

Manuals and Guides (BOBP/MAG/...) whichare instructional documents for specific audiences.

Information Documents (BOBP/INF/...) which arebibliographies and descriptive documentson thefisheries of member-

countries in theregion.

Newsl etters (Bay of Bengal News) which areissued quarterly and which containillustrated articles and featuresin nontechnical

style on BOBPwork and related subjects.

Otherpublications which include books and other miscellaneous reports.
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(Madras, 1993.)

Small Offshore Fishing Boats in Shri Lanka. G. Pgjot. (Madras, 1993.)
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Fisheries Extensionin theMaldives. A.M.H. Heelas (Madras, 1994).

Small-scale Oyster Culture on the West Coast of Peninsular Malaysia. D. Nair, R. Hall and CL. Angell. (Madras,
1993.)

Chandi Boat Motorization Projectsand Their Impacts, Bhola, Bangladesh. R. Hall andA. Kashem (Madras, 1994).

Learning by Doing in Bangladesh: Extension Systems Developmentfor Coastal and Estuarine Fisherfolk Communities.
R.N. Roy. (Madras, 1994.)

Promotion of Small-scale Shrimp and Prawn Hatcheries in India and Bangladesh. CL. Angell (Madras, 1994).

The Impact of the Environment on theFisheriesoftheBay ofBengal. Ed. by S. Holmgren. Swedish Centrefor Coastal
Development and Management of Aquatic Resources, SWEDMAR/BOBP. (Madras, 1994.)

FisheriesExtension Services. Learningsfrom a Projectin Ranong, Thailand. RN. Roy. (Madras, 1994.)

Report of the Eighteenth Meeting of the Advisory Committee. Furana Fushi, Maldives, 16-19 April, 1994.
(Madras, 1994.)
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Project Ideas to Facilitate their Sustainable Management. Mohd. Sb. Derahman, L.P. Chong, K. Radhakrishnaand
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Pen Culture of Shrimp by Fisherfolk: The BOBP Experience inKillai, TamilNadu, India. E.Drewes and G. Rajappan.
(Madras, 1987.)

Experiences with Manually Operated Net-Braiding Machine in Bangladesh. B. C. Gillgren and A. Kashem.
(Madras, 1986.)

Hauling Devicesfor Beachlanding Craft. A. OveraandP. A. Hemminghyth. (Madras, 1986.)

Experimental Culture of Seaweeds (GracilariaSp.) in Penang, Malaysia. (Based on a report by M. Doty and J. Fisher).
(Madras, 1987.)

Atlas of Deep Water Demersal Fishery Resources in the Bay of Bengal. T. Nishida and K. Sivasubramaniam.
(Colombo, 1986.)

Experiences with Fish Aggregating Devices in Si Lanka. K. T. Weerasooriya. (Madras, 1987.)
Study of Income, indebtedness and Savingsamong Fisherfolk of Orissa, india. T. Mammo. (Madras, 1987.)
Fishing Trials with Beachianding Craft at Uppada, Andhra Pradesh, India. L. Nyberg. (Madras, 1987.)

Identifying Extension Activitiesfor Fisherwomen in VishakhapatnamDistrict, Andhra Pradesh, India. D. Tempelman.
(Madras, 1987.)

Shrimp Fisheriesinthe Bay of Bengal. M. Van der Knaap. (Madras, 1989.)
Fishery Statisticsin theBay of Bengal. T. Nishida. (Colombo, 1988.)

Pen Culture of Shrimpin Chilaw, SriLanka. D. Reyntjens. (Madras, 1989.)
Development of Outrigger Canoesin Si Lanka. 0. Gulbrandsen, (Madras, 1990.)
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Seaweed (Gracilaria Edulis) Farming in Vedalai and Chinnapalain, India. |I. Kakman, 1. Rgjendran and C. L.Angell.
(Madras, 1991.)

Improving Marketing Conditionsfor Women Fish Vendorsin Besant Nagar, Madras. K. Menezes. (Madras, 1991.)
Designand Trial of Ice Boxesfor Use on Fishing Boats in Kakinada, India. I.J. Clucas. (Madras, 1991.)

The By-catch from Indian Shrimp Trawlers in the Bay of Bengal: The Potential for Its Improved Utilization.
A. Gordon. (Madras, 1991.)

Agar andAlginate Production from Seaweedin India. J. J. W. Coopen and P. Nambiar. (Madras, 1991.)
Kattumaram Fisheriesand Fisherfolk: AStudy in Kothapatnam-Pallipalem, Andhra Pradesh4 India—A Surveyof the
Fisheriesand Fisherfolk. K. Sivasubramaniam. (Madras, 1991.)
Manual Boat Hauling Devicesin theMaldives. (Madras, 1992.)

Giant Clams in the Maldives — A Stock Assessment and Study of Their Potential for Culture. J. R. Barker.
(Madras, 1991.)
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Small-scale Culture of the Flat Oyster (Ostreafolium) in Pulau Langkawi, Kedah, Malaysia. D. Nair and B. Lindeblad.
(Madras, 1991.)

A Study of the Performance of Selected Small Fishing Crafton the East Coast of India. G.El Gendy. (Madras, 1992.)
Fishing Trials with Beachianding Craft at Thirumullaivasal, Tamil Nadu, India, 1989-1992. G. Pagjot and

CR. Prabhakaradu (Madras, 1992.)
Satus and Needs of Fisherfolk: Vaawu, Meemu and Faafu Atolls, Maldives. A study undertaken by Projects and
Extension Section, Ministry of Fisheriesand Agriculture, Republic of Maldives. (Madras, 1991.)

Development of Canoe Fisheries in Sumatera, Indonesia. 0. Gulbrandsen and G. Pgjot. (Madras, 1992.)

The Fisheriesand Fisherfolk ofNias island, Indonesia. Adescription of thefisheries and a socioeconomic appraisal of
selected fisherfolk communities on this island off Sumatera. Based on reports by G. Pajot and P. Townsley.
(Madras, 1991.)

Review of the BecheDe Mer (Sea Cucumber) Fisheryin the Maldives. L. Joseph. (Madras, 1992.)

Reef Fish Resources Qurvey in the Maldives — Phase Two. R. C. Anderson, Z. Waheed, M Rasheed and A. Arif.
(Madras, 1992.)

Exploratory Fishing for Large Pelagic Speciesin South Indian Waters. J. Galleneand R. Hall. (Madras, 1992.)
Cleaner Fishery Harbours inthe Bay of Bengal. Comp. by R. Ravikumar (Madras, 1992.)

Survey of Fish Consumption in Madras. MARG (Marketing and Research Group), Madras, India. (Madras, 1992.)
Fiyingfish Fishing on the Coromandel Coast. G. Pgjot and C. R. Prabhakaradu. (Madras, 1993.)

Processing and Marketing of Anchovy in the Kanniyakumari District of South India: Scope for Development.
T. W. Bostock, M. H. Kalavathy and R. Vijaynidhi. (Madras, 1992.)

Nursery Rearing of Tiger Shrimp Post-larvaein West Bengal, India. H. Nielsenand R. Hall. (Madras, 1993.)
Market Study of Tiger Shrimp Fry in West Bengal, India. MM. Rg andR. Hall. (Madras, 1993.)

The Shrimp Fry By-catch in West Bengal, India. BK. Banerjee andH. Singh. (Madras, 1993.)

Sudies ofInteractive Marine Fisheries of Bangladesh. M S. Islam et.al. (Madras, 1993.)

Socioeconomic Conditions of Estuarine Set Bagnet Fisherfolk in Bangladesh. K.T. Thomson, S.M.D. Jahan and
M.S. Hussain. (Madras, 1993.)

Further Exploratory Fishing for Large Pelagic Speciesin South Indian Waters. G. Pgjot. (Madras, 1993.)
CageNursery Rearing of Shrimp and Prawn Fry in Bangladesh. C. Angell. (Madras, 1994.)
Dealing with Fishery Harbour Pollution - The Phuket Experience. R. Ravikumar. (Madras, 1994.)

Biosocioeconomic Assessment of the Effect of the Estuarine Set Bagnet on the Marine Fisheries of Bangladesh.
Md. G. Khan, Md. S. Isam, Md. G. Mustafa, Md. N. SadaandZ. A. Chowdhury. (Madras, 1994.)

Biosoci oeconomi ¢ Assessment of the Effect of FishAggregating Devices in theTuna Fisheryin theMaldives. A. Naeem
andA. Latheefa. (Madras, 1994.)

Biosocioeconomics of Fishing for Small Pelagics along the Southwest Coast of i Lanka. P. Dayaratne and
K.P. Sivakumaran. (Madras, 1994.)

The EffectofArtificial Reefinstallation on theBiosocioeconomics of Small-scale Fisheries in Ranong Province, Thailand.
Hansaetal. (Madras, 1994.)

Biosocioeconomics of Fishingfor Shrimp in Kuala Sepetang, Malaysia. A. A. Nuruddin and Lim Chai Fong.
(Madras, 1994.)

Biosocioeconomics of Fishing for Shrimp inthe Langkat District, on the East Coast of North Sumatera, Indonesia.
B. Wahyudi, G.H. Tampubolon and W. Handoko. (Madras, 1994.)

Manuals and Guides BOBP/MAG/...)

1

Towards Shared Learning: Non-formal Adult Education for Marine Fisherfolk. Trainers’ Manual. (Madras,
June 1985.)

Towards Shared Learning: Non-formal Adult Education for Marine Fisherfolk. Animators Guide. (Madras.
June 1985.)

Fishery Statistics on the Microcomputer: A BASIC Version ofHasseiblad’s NORMSEPProgram. D. Pauly, N. David
and J. Hertel-Wulif. (Colombo, 1986.)

Separating Mixturesof Normal Distributions: Basicprogramsfor Bhattacharya'sMethod and Their Applicationsfor
Fish Population Analysis. H. Goonetilleke andK. Sivasubramaniam. (Madras, 1987.)

Bay of Bengal Fisheries Information System (BOBFINS)." User’'s Manual. (Colombo, 1987.)
Rapid Appraisal Methodsfor Coastal Communities — A Manual. P. Townsley. (Madras, 1993.)
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7. Guidelinesfor Extension Workersin Group Management, Savings Promotion and Selection of Enterprise. H. Setyawati
and P. Limawan. (In Indonesian). (Madras, 1992).

8. Extension Approaches to Coastal Fisherfolk Development in Bangladesh: Guidelinesfor Trainers and Field Level
Fishery Extension Workers. (In Bangla). (Bangladesh, 1992.)

9. Guidelineson Fisheries Extension in the Bay ofBengal Region. I. Jungeling. (Madras, 1993.)

10.  Our Fish, Our Wealth. A guide to fisherfolk on resources management— in‘comic book’ style (English/Tamil/Telugu).
K. Chandrakant with K. Sivasubramaniam and R.N. Roy. (Madras, 1991.)

11.  Our Shrimp, Their Lives. A guideto fisherfolk on resources management— in ‘comic book’ style (English/Tamil).
K. Chandrakant with K. Sivasubramaniam and R.N. Roy. (Madras, 1993.)

12.  Howto Builda Timber Outrigger Canoe. 0. Gulbrandsen. (English/Indonesian Bahasa). (Madras 1993.).

13.  Manualfor Operatinga Small-scale Recirculation Freshwater Prawn Hatchery. R. Chowdhury, H. Bhattacharjee and
CL. Angell. (Madras, 1993.)

14.  Building a Liftable Propulsion System for Small Fishing Craft — The BOB Drive. 0. Gulbrandsen, M.R. Andersen.
(Madras, 1993.)

15. Guidelinefor FisheriesExtension in the Coastal Provinces of Thailand. Fishery Extension Division, Department of
Fisheries, Ministry of Agriculture and Cooperatives, Bangkok, and Bay of Bengal Programme. (In Thai).
(Madras, 1993.)

16. Safetyat Sea— Safety Guide for Small OffshoreBoats. 0. Gulbrandsen, G Pgjot. (Madras, 1993.)
17.  Guidelinesfor Cleaner Fishery Harbours. R. Ravikumar. (Madras, 1993.)
18. A Guide to Oyster Culture in Malaysia. H. Nawawi. (In English/Maay). (Madras, 1993.)

19. Management of Fisherfolk Microenterprises — A manual for training of trainers. V. Muthu, P.S.A,K. Padam and
D. Bhatnagar. (Madras, 1993.)

20. Life on OurReefs — A Colouring Book. Ministry of Fisheriesand Agriculture, Male Republic of Maldives and Bay of
Benga Programme. (Madras, 1993.)

Information Documents (BOBP/INF!...)
10. Bibliography on Gracilaria— Production and Utilization inthe Bay of Bengal. (Madras, 1990.)
11.  Marine Small-Scale Fisheries of West Bengal: An introduction. (Madras, 1990.)

12.  The Fisherfolk of Puttalam, Chilaw, Galle and Matara Disdtricts, Si Lanka — A Study of the Economic Status of the
Fisherfolk of Four Fisheries Districtsin Si Lanka. (Madras, 1991.)

13.  Bibliography on the Mud Crab Culture and Trade in theBay of Bengal Region. (Madras, 1992.)

Newsletters (Bay of Bengal News)
Quarterly, from 1981

Other Publications

1. Helping Fisherfolkto Help Themselves: A Sudy in People’ sParticipation, (Madras, 1990.)

2. The Shark FisheriesoftheMaldives: R C Andersenand H Ahmed. (Madras, 1993.)

Note: Apartfrom these publications, theBOBP has brought out severalfolders, leaflets, posters etc., as part ofitsextension
activities. These include Post-Harvest Fisheriesfolders in English and in some South Indian languages on anchovy

drying, insulatedfish boxes,fish containers, ice boxes, theuseoficeetc. Several unpublishedreports connected with
BOBP'sactivities over theyears arealso available in its Library.

Forfurther information contact:

The Bay of Bengd Programme, PostBag No. 1054, Madras600 018, India.
Cable: BAYFISH Telex: 41-21138 BOBP Fax: 044-4936102

Telephone : 4936294, 4936096, 4936188. E-Mail: chong@bayobp.uunet.in
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