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This report describes the progress, achievements and learnings of a subproject which set out
to give directions for the development of a fisheries extension service aimed at the artisanal
fisherfolk of the Maldives. The subproject was cleared by the Government of Maldives (GOM)
in December 1988 and was initiated in three target atolls — Meemu, Vaavu and Faafu —
in April 1989.

The subproject focused on building awareness among the fisherfolk and began a consultative
process with them that would pave the way for a community-based management of the
country’s coral reef resources. The Bay of Bengal Programme’s involvement in the activities
came to an end in December 1993 and the subproject was handed over to the Ministry of
Fisheries and Agriculture (MOFA) of the Government of Maldives.

MOFA was responsible for the extension component of the subproject. The Bay of Bengal
Programme (BOBP) provided technical assistance, expertise, training inputs, support for
training and some equipment, besides monitoring the project’s progress.

The Bay of Bengal Programme (BOBP) is a multiagency regional fisheries programme which
covers seven countries around the Bay of Bengal = Bangladesh, India, Indonesia, Malaysia,

Maldives, Shri Lanka and Thailand. The programme plays a catalytic and consultative role:
it develops, demonstrates and promotes new technologies, methodologies and ideas to help
improve the conditions of small-scale fisherfolk communities in member countries. The BOBP
is sponsored by the governments of Denmark, Sweden and the United Kingdom, and also
by UNDP (United Nations Development Programme). The main executing agency is the FAO
(Food and Agriculture Organization of the United Nations).
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Fig. 1. Map of the Maldives showing the project area
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1. GENESIS

In 1987, the Bay of Bengal Programme (BOBP) received a request from the Ministry of Fisheries

and Agriculture (MOFA) in the Maldives to assist in the design, development and assessment of
a fisheries extension service system to meet the specific needs and conditions of the country. Owing
to the geography of the island nation, the marine resource is the only renewable natural asset and,

therefore, of considerable importance to the country’s development. Given the significance of
fisheries to the economy — as a provider of employment, food and foreign exchange — MOFA
was interested in establishing an extension service that would assist the fisherfolk to improve their
income and quality of life.

The need for a fisheries extension service had previously been discussed within MOFA, but a variety
of constraints, one of the more serious ones being the limited availability of qualified technical
personnel, had prevented implementation. What made such a service of particular importance now
was the fact that the rapid expansion of the Maldivian economy had meant that fisherfolk had
begun to move to other sectors where earnings were more regular.

While the fisheries sector has traditionally been the backbone of the economy, its contribution
to the GDP had shown a continuous declining trend for over a decade; from around 22’per cent
in 1978 to 16.4 per cent in 1987. It was felt that in order to reverse this trend, measures would
have to be taken to:

— improve the standard of living for fisherfolk, and

— make fishery-related activities more attractive.

In January 1988, the Advisory Committee of BOBP endorsed a subproject to establish a Fisheries
Extension Service (FES) in the Maldives.

2. PROJECT IDENTIFICATION

BOBP’s initial response was to send an international FAO consultant to the Maldives in 1988. The
primary purpose of this visit was to explore the feasibility of the establishment of a Fisheries
Extension Service. An examination of the predicament of the small-scale fisherfolk was intended,
to gain a preliminary understanding of what type of extension service would be needed.

After conferring with several fisherfolk, as well as with senior Government officials, the Consultant
suggested that the proposed extension subproject should :

Explore the possibility of establishing a pilot extension activity in Vaavu, Meemu and Faafu
Atolls (see map on facing page).

— Prepare needs-oriented extension programmes for each individual island, whilst trying to
ensure participation in problem identification and implementation.

— Introduce improved technologies and methodologies which could, in time, enhance the
standard of living and the earnings of the fisherfolk.

— Select community members for appointment on the islands as field extension officers who
would act as a link and facilitate communication between the fisherfolk and MOFA.

Establish an extension and project section at headquarters level in Male, with a view to train,
guide and support field staff and undertake specific extension activities.

3. THE MATURATION OF A PROJECT PROPOSAL

On the basis of the findings of the Consultant and visits to the Maldives by BOBP staff, a subproject
proposal was formulated.
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The two enterprises most important to the Maldivian economy are tourismand fishing. Although
exploitation has been limited to tuna, some other species have recently been targeted. Evidence
showed that an efficient and productive tuna fishery had evolved indigenously over theyears. The
Maldivesremains oneof the world's few genuinepole-and-line fishing nations and isthe only country
wherethis fishing techniquemanages to support asizeable commercial industry involving the export
of frozen and canned fish. However, thereseemed to be considerable scope for not only improving
the fishing but also for upgrading handling and processing.

Returning with theday’s skipjack catch.

By taking into consideration some of the difficultiesthat the fisherfolk were experiencing, it became
possible to more systematically classify thetypes of problems and propose solutions to them. These
included:

—  Low-cost boat-hauling devices that would take the drudgery out of the frequent beaching
of dhonis for maintenance.

— Instruction and training ingear-making and in engine-maintenance to increase profitability.
The former would make it possible for fisherfolk to maketheir own gear and thus effect
savings, the latter would ensure maintenance of enginesin acondition that would improve
performance.

— Improved post-harvest handling of fish on board the dhonisto enhance the quality. This
would not only add to the value of the fish, but wpuld, perhaps, also open up new markets.

—Increasetheefficiency of the smoke-drying process when making MaldiveFish from skipjack,
inorder to use less firewood, which is scarce and costly in the islands.

— Develop infrastructure, with participation by thefisherfolk in its construction, maintenance
and management, in order to enable access to idands which had no channelsin the reefs
or which had insufficient navigation markers and lights.

The fisherfolk were eager to acquire new knowledge and were particularly interested in hands-on
demonstrationsof new and superior technologies. It appeared that an appropriateresponse to this
would be to provide fishing and fishing-related technology transfers based on demonstration as
well as training.



Preparing skipjack for smoking and drying to make ‘MaldiveFish’
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Initial enquiries showed that there were already a number of Government agencies and programmes
whose aim was to help fisherfolk gain access to infrastructural facilities. The problem was that
community members often lacked competence and experience in identifying and communicating
the specific needs of their individual islands. The geography of the country imposed isolation as
well as logistical and communication difficulties. It was obvious that just as the fisherfolk were
unfamiliar with how to contact the right person in Government, so did the Government find it
difficult to communicate and respond to the islanders. To solve the problem, enterprising and
enthusiastic fisherfolk, with leadership qualities, would have to be identified on each island to
promote two-way communication. These ‘contact’ fisherfolk could also play a vital role in any
demonstrations organized of new technologies and training programmes.

In order to finally determine a suitable form and size of the future extension service, it was also
necessary to consider

— the critical shortage of trained manpower within MOFA,
— the geographical spread of the atolls and islands, and

— the responsibilities and jurisdiction of other Government authorities.

By the end of 1988, a subproject proposal for the establishment of a pilot fisheries extension service
had been finalized and agreed to.

The immediate objectives formulated were as follows:

— Establishment of a fisheries extension unit and training its staff. The unit would help fisherfolk
communities to increase their earnings and improve their quality of life, through

— training and demonstration of new and improved technologies, primarily in fishing
and post-harvest technology,

— facilitating infrastructural development, and

improving communication and organization of fisherfolk by establishing a network
of ‘contact fisherfolk’.

— The targets of the subproject to be the fisherfolk communities in Meemu, Vaavu and Faafu
Atolls. A countrywide expansion in due course was envisaged.

4. APPRAISING THE FISHERFOLK COMMUNITIES

Having planned and designed the strategy, MOFA and BOBP were eager to put it into action.
The implementation process involved, distinct phases. However, the content and phasing of
the subproject were not rigidly determined in advance, as it required flexibility, creativity and
readiness to respond to changes.

The pilot phase commenced in 1989, with an in-depth appraisal of the fisherfolk communities.
This was followed, in 1991, by a series of training sessions on the target islands.

It ended, in 1993, with the completion of a handbook, for fisherfolk, on how to best safeguard
the reef environment.

During the entire implementation process, EQUIPMENT SUPPLIED

BOBP supported the activity by means

of technical aid, wvisits and supervision,

by the Senior Extension Advisor and —sony Walkman with carrying case and microphone
. . . . — Photocopying machine

Socioeconomist, and some financial — Colour slide developer

assistance.

The folowing equipment was supplied to the MOFA Extension Unit by BOBP:
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4.1 Ascertaining the need

In 1989, the preparatory phase of the subproject commenced. An extension unit was established
within MOFA, and one senior and three junior officers were assigned to it.

The extension unit decided to commence its work by determining the needsand concerns, as well
as assessing the status, of the fisherfolk in the target area. Consequently, a series of visits began
to the 19 idands in the project atolls (see figure2) to follow up on the Consultant’ s recommendations

and to gain an in-depth understanding of the communities. Initially, the emphasis was on getting
acquainted with the islanders and establishing a rapport with them in order to build a more solid
working relationship.

Fig. 2. The target islands in the project atolls
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Traditionally, fisheries have been of central importance to the Maldivians, who have always been
dependent on their marine resources for food and, more recently, foreign exchange. The significance
of the sea is, thus, understandably interwoven with the fabric of the local culture. It pervades rituals

and is the subject of popular myths, tales and local history. In a community which largely consists
of fisherfolk, most members inevitably know a lot about the day-to-day business of fishing. Hence,
the first task was to learn as much as possible from the islanders.

The information required was collected during a series of participatory rapid appraisals, community-
focused group discussions and semi-structured household interviews, all of which actively involved
the fisherfolk. The survey aspired to gain both a quantitative and qualitative understanding of the
social environment that the subproject expected to eventually encounter, particularly as the extension
staff viewed their roles as responding to the needs of the islanders rather than just expecting them
to follow Government orders, advice or directions. During these survey visits, contact fisherfolk
— from the islands — were identified and briefed. Formal assignments and briefings, however,
had to be delayed until clearance was received from the President’s Office.

4.2 The findings

Back from the field, the extension staff, assisted by BOBP, started to examine the information
collected on the islands. To summarize the findings and do justice to the 19 fisherfolk communities,
their fisheries, their economies and their social concerns, proved much harder than expected.

Step by step, the contributions were analyzed, similar ideas grouped together, repetitious
points eliminated and casual relationships deleted. Eventually, patterns started to emerge

and it became possible to group and prioritize the remaining problems into five major, overlapping
categories:

— The crisis in the fisheries.

The energy crisis (primarily firewood shortages).

Inter-sector labour shift.

Lowering of environmental quality.

— The decline in health.

The first two clearly showed that the most important problems related to

collection of fresh fish,

prices received for fresh and processed fish, and

— fuel supply.

The cost of fishing, particularly fuel costs, were increasing, while prices of fresh and processed
fish were remaining stagnant. It became obvious that very little in terms of extension of technologies
and fisheries development could be addressed without eliminating the bottlenecks posed by collection
and marketing.

The study also revealed that, as a consequence of the first two problems, a distinct inter-sector
labour shift, away from fishing and processing of fish, was taking place in all three atolls. Fisherfolk
were complaining that earnings were irregular, and were discovering that there existed alternative
means of livelihood that provided more stable earnings than fishing. Hence, incomes from fishing
were increasingly being supplemented by earnings from the construction industry, the tourist sector
and by serving as merchant seamen.

(6)



The last two problems listed arose from the fact that the Maldivian population is increasing at
a rapid rate. None of the interviewees expressed concern about this. Nevertheless, when analyzing
some of the problems mentioned by them — shortage of firewood, inadequate fresh water supplies,
health and school facilities that are unable to cope with demand, and the difficulty in disposing
of garbage — it became clear that the limited island resources could not keep pace with the needs

of a growing population. Evidently, population growth was negating development efforts and was,
therefore, a factor to take into consideration.

This community appraisal resulted in a publication titled Status and Needs of Fisherfolk: Vaavu,
Meemu and Faafu Atolls, Maldives (BOBP/WP/76), which contained a summary and analysis
of the findings and recommendations.

The appraisal, however, indicated, on a more positive note, that the fisherfolk communities
in all three atolls were relatively comfortable, when compared to their fellow-fisherfolk in
South Asia. They lived in well-built, permanent houses, were well-clothed and had access to adequate
food.

4.3 Interministerial ~ meeting

The findings from the appraisal revealed a set of complex and interrelated issues that required
remedial actions of a multidisciplinary nature. Many of the key areas did not even fall within the
mandate of MOFA (see Appendix IV). This raised serious issues connected with the role and
relevance of the Fisheries Extension Service as envisaged.

It was, therefore, suggested that, instead of direct action, it would perhaps be more important to
facilitate coordination by enabling various agencies to come together for comprehensive action.
Consequently, a discussion about the special requirements of a fisheries extension service was initiated
in August 1990 at an inter-ministerial meeting, during which a final draft of the ‘Status and Needs
Study’ was also presented for comment. Senior officials from the following ministries attended:
Finance, Atolls Administration, Trade and Industry, and Planning and Environment. Most
participants admitted that the problem was serious, requiring coordination and teamwork.
The awareness generated about the need for integrated action was positive, but how such
action could be achieved in practice or what role MOFA, given its mandate, could play in this,
remained unclear.

5. ENTERING INTO DIALOGUE

Drawing on the recommendations and ideas of the inter-ministerial meeting, the extension staff
attempted to get the other ministries into action so as to facilitate fisheries infrastructure
development. As little came of these efforts, and considering logistical difficulties, manpower
shortages within MOFA and the difficulties faced in coordinating with other ministries, it was felt
that it would be best to enter into a direct dialogue with the communities themselves. Using contact
fisherfolk as animators, it was intended to motivate and promote island- and atoll-level collective
action. The enthusiasm of the fisherfolk, their clear definition of problem areas and the subsequent
action taken by the project showed that much could be achieved by building up managerial and
problem-solving capacities on the islands.

5.1  Working with the island committees

In early 1991, the President’s Office declared that it did not favour a cadre of link fishermen being
involved and recommended the subproject to operate, instead, through the already existing Island
Development Committees (IDCs) and Atoll Development Committees (ADCs), which included
representatives of the fisherfolk. It was considered more important to develop the internal cohesion
and strength of these committees, so that they could serve as fora where the island dwellers could
resolve their difficulties.
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In linewith this recommendation, the extension
team, accompanied by BOBP staff, visited al the
IDCs in the target area to present and discuss
conclusions and recommendations of the status
and needs study. It turned out that the needs
profile had changed slightly since thesurvey had
been carried out, mostly interms of priorities.
This was partly due to action taken by the
communities themselves in resolving their
problems and partly due to government
interventions. The only issue, other than a
requirement for more boat-hauling devices,
which fell within the mandate of MOFA, wasthe
concern over the reef resources. This had
emerged as response to indiscriminate
exploitationof certain speciesamost to levels of
complete extinction.

DEMONSTRATION OF MANUAL
BOAT-HAULING DEVICES

Aslahour was becoming scarce in theatolls, MOFA asked BOBPfor

help, in 1988, to develo%a simple, low-cost haulin\tﬂvldevice which would
reduce the number of hauling crew necessary. With assistance from
BOBP's Fishing Technology Unit, three different types of hauling

devices— a wooden capstan, a wooden winch and astedl winch —
were developed and then demonstrated in Meemu Atoll, In addition,
the useof arope-tackletohaul smalldhoniswasdemonstrated in Faafu
Atall.

The responseof thefisherfolk, particularly thewomen, was positive.
Information about the demonstrations broadcast on the Fisherfolk
Radio Programme by MOFA, attracted several enquiries from other
atolls seeking detailsand technology transfer.

In reviewingtheexperience, it was foundthat the steel capstan was the
preferred device. MOFA promptly ordered ten more units, for
distribution on credit, with support from the UNCDF. (See
BOBP/WP/71 for detalls).

In Meemu Atoll, fishing was till the main source of income.

In Vaavu Atoll, things looked a little bit different, in that tourism-related activities were gaining
in importance, with two resorts already located in the atoll.

In Faafu Atoll, it had turned out that hardly any fishing was being conducted. As UNDP was
inthe process of implementing an Integrated Atoll Development (IAD) project here, which included
many components similar tothose of the subproject, it wasdecided that it would be more worthwhile
for the subproject to concentrate its efforts only in Vaavu and Meemu Atolls.
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lalung into consideration the specnic aemancis or the fisherfolk ana, a tne same time, keeping
in mind the capabilities of the extension staff, MOFA, in consultation with BOBP, decided that

the subproject should address

the management of the reef resources,

_ the problems relating to reef openings, and

harbour silting and erosion due to jetty constructions.

The women's committees were specifically interested in collective action to combat rat and bat
infestation and in gaining access to population education.

5.2 Field visits

The outcome of the preliminary discussions with the IDCs resulted in four extended field trips to
Meemu and Vaavu Atolls, during which training sessionswere held withthe Committees. Resource
personnel from the Ministriesof Health, Public Works and L abour and the Atolls Administration
were invited to inform the Committees about the Government’s thinking on, and plans for, some
of the prioritized subjects.

Due to the remoteness of the target areas, the activities on the islands can broadly be classified
into two types:

Those that took place during extended field trips; and

Those that were undertaken by the communities after the field trips.

53 Training aids

Educational posters concerning health, populationand resource management issueswere developed

by the extension staff. These were used as training aids to illustrate and clarify points. After the
explanatory sessions, these were left behind on the islands.

Although a large family is often an aspiration in the Maldives, the female committee members,
in particular the younger ones, had sought advice on family planning. On an average, the island
women marry at the age of 15 - 18, go through three or four marriages and have seven or eight

il * 4
An island training session.



pregnancies. Anaemia, dueto too closely spaced pregnancies, is acommonhealth hazard amongst
the women; a ‘risk analysis made by UNICEF showed that nearly 12 per cent are clinicaly
- anaemic.

Knowledgeabout child-spacing methodsand the availability of, and awareness about, contraceptives

are not very firmly rooted. Therefore, information kits with commonly used and culturally accepted.
contraceptives were developed with the help of the Ministry of Health. These were distributed in

the islands.

54 Rat andbat infestation

The rat infestation problem was addressed with material inputs from MOFA’s Department of
Agriculture. The extension staff suggested that each 1DCshould organize acompetition to seewho
among theislanderscould kill the most rats. Thisidea was enthusiastically taken up by the female
committee members. They announced the contest, kept records and MOFA rewarded those who
were most successful.

Women and children lake some time off during their war against bats.

)
)

The infestation of bats was a constant threat to the small but valuable vegetable gardens on the
islands. A simple method to trap them was demonstrated. A fishing net, strategically fastened,
high between two palm trees, would catch them as they flew around.

55 Gender

The meetings normally began with a relatively formal introduction, prepared in advance. After
thisthe committeemembers were given theopportunity to ask questions and discuss various aspects
of the information which had been provided. A major difficulty encountered was the low level
of women’s participation. It was obvious that they needed extrasupport and encouragement to
take part in the discussions. Speakingin public, and in front of men, was unfamiliar to them,
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particularly as men and women in this Muslim society have been used to acting in separate social
spheres. In order to build up, and strengthen, the IDCs, it became necessary to organize separate
discussions. This decision turned out to be critical, as the women’s contribution and interest suddenly
increased considerably.

5.6 Informal encounters

Travelling between the Maldivian islands takes time and is largely determined by the tides. Often
the staff had to spend a long time on an island, waiting for an opportune moment to leave. As
a result, opportunities arose for more informal encounters with the islanders, on the beach or over
a cup of tea. During these interactions, it was possible to learn a lot from the experience and problems
of the fisherfolk. These informal meetings also helped to build mutual trust.

5.7 A workshop

At the end of 1991, it was decided to have a two-day discussion workshop on Muli Island, in Meemu
Atoll. It would end with the annual December celebration of Fishermen’s Day. The Minister of
Fisheries and Agriculture and other senior Government officials accepted an invitation to attend
the valedictory function. To hold this celebration on an island was something out of the ordinary,
as the main function is normally held in Male.

The workshop drew together 30 representatives from the IDCs and ADCs of Meemu, Vaavu and
Faafu Atolls. Senior officials from the Ministries of Atolls Administration, Health, and Public

Works and Labour attended as resource persons. Despite the fact that some of the participants

were not used to sitting through long meetings, the discussions stayed lively for the full duration.

The workshop turned out to be a vital instrument to break through the isolation of the islanders
and build a basis for communication. In evaluating the experience, the participants agreed that
its main significance was in the fact that it had provided a rare opportunity for people from different
islands and Government officials to come together, to share and exchange experiences and to learn

from each other. They felt that the workshop had led to new ways of looking at problems, making

decisions and working out solutions.

The inputs and the recommendations that were made helped to clarify the focus of the subproject
activities for 1992 and paved the way for the final phase. The feeling was that, in addition to
encouraging action by the other Ministries, the subproject should focus on education and awareness-
building with regard to better management of the reefs. It is noteworthy that this emphasis was
initiated by the workshop participants themselves. There were various reasons for this, one being
the realization that the reef resources were finite and able to produce only a limited quantity of
fish and other useful organisms.

Whilst the traditional lifestyle had almost a negligible impact on the reef environment, recent
socioeconomic developments have led to a marked deterioration. Tuna is the traditional and most
important fishery resource of the Maldives. A large part of this catch is consumed locally, as most
people, given a choice, prefer not to eat reef fish. But with the demands of an export market,
exploitation of the reef resources began a few years ago. The traditional management systems cannot
always ensure a sustainable reef fishery that adapts to the demands of the expanding tourist sector,
population growth and increasing exports.

Signs of overexploitation of certain reef species, already increasingly in evidence, had alerted the

islanders to a situation that threatened their reefs. It was obvious to the fisherfolk and Government

alike that some serious thinking and planning had to be done to maintain, or enhance, the reef
resource base.
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6. BUILDING MANAGEMENT AWARENESS

The request from both the islanders and Government for training in the dynamics of reef resources,
so that the former would acquire sufficient knowledge to actively participate in the management
process, had been agreed to at the workshop. Since reef management corresponded with the
Government’s aim to evolve a national management policy, and it also coincided with the MOFA
mandate, this, together with the staff’s complementary background in fisheries science, made it
a feasible task to handle.

6.1 Training

Raised awareness, leading to active local participation in the resource management process, was
the main aim of the training sessions. The underlying principle was that no management programme
could be successful without the IDC’s involvement. Therefore, efforts based on strategies to
strengthen local capabilities were perceived as likely to result in lasting changes. But the idea was
not merely to add to the store of knowledge; it was to actually enable fisherfolk to utilize the resource
in a sustainable and careful manner.

The training took on a dual approach:

— A generalist, or multi-disciplinary, approach which provided an overview of resource
management; and

— A more specialized, in-depth system aimed at saving specific endangered resources.

The different issues were introduced in a manner aimed at provoking discussion and reflection
rather than providing readymade answers. The underlying factor was to stimulate the understanding
needed to critically examine issues and, thereafter, appreciate what could be done to bring about
change.

In 1992, the extension unit conducted regular training sessions on the islands in the target area.
Soon it was discovered that although the fisherfolk possessed some knowledge of the reef resources,
they lacked a more profound understanding of the reef. Fisherfolk develop a natural insight of
their fishery, but much of this is localized, focusing on fish-finding and - catching. They learn
where and when to harvest fish, but rarely perceive the total picture. It is customary, in fact, to
believe that the resource could exist undiminished for ever; the fisherfolk had never envisaged that
overutilization of the sea was possible.

The islanders had good reasons to take the sea for granted. Until not so long ago, the Maldives
was one of the few countries in the world without any apparent overfishing problem. In recent
years, however, fisherfolk have to face the reality of rapid exploitation of particular reef species
threatening to eradicate these valuable resources. In the meetings, particular attention was given
to the harvesting of beche de mer and giant clam. Neither of these species had been harvested in

the Maldivian waters until recently, as they are not part of local culinary tradition. The demand
for them overseas, however, made these fisheries not only a novel employment area but also a
welcome alternative to tuna fishing in the lean seasons.

To begin with, earnings were high and fishing efforts intensive in both the beche de mer and
giant clam fisheries. Within a relatively short period, however, the first signs of dwindling stocks
become obvious. The rapid reduction of these two fisheries in several atolls came to serve as a
powerful illustration of how particular resources can be depleted quickly through unregulated fishing
and the temptation of short-sighted financial gain (see Appendix V for ‘Case Study on
Giant Clam’).
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6.2 Communication channels

Tackling these problems entailed the development of various types of communication materials

that would ensure that the training was more effective. And these had to take into consideration
thethinking, knowledge and perceived constraints of the receivers, based on an interpretation of
what had been learnt from the past and current activities on the islands.

The media developed included those discussed below.
VISUAL AIDS

The MOFA team brought a portable generator, a VCR and underwater wildlife documentaries
to portray, in colourful and dramatic fashion, the reef environment. These werehighly appreciated,
as they showed awell-known milieu from anew perspective.

The extension staff, with the help of MOFA’s Marine Research Section (M RS), also developed
severd extension pamphlets andposters relating to bechede mer, giant clam and bait fishing. For
clear and easy comprehension, diagrams and sketches were used. The committee members found
these particularly useful.

Ms Sana Mohamed, Reef Biologist, from the Marine Research Section, explains the
process of resource depletion to a group of IDC members.

RADIO
VOICE OF MALDIVES

The, islanders link with the outside world is
mainly through the radio, which has proved to
be an effective way of reaching alarge audience.
Most people, in even extremely remote islands,
listento theradio regularly; at least, the radios
are switched on from morning to night.

To prepare the ground for the field-visits,
the extension staff, in collaboration with
the national radio, Voice of Maldives
(VOM), prepared five radio programmes
(each running for ten minutes) on why reef

(13)

The Maldives, which hasone ofthe oldest fisherfolk radio programmes
in the region, wanted to make its programming more participatory in
nature, and requested BOBP's help totrain its radiostaff. in late April
andearly May 1993, BOBP organized a training input, wherein Michael
Pickstock of World Radio for Environment and Natural Resources
(WREN), UK, trained somestaff aswell as a few others. Two were
producers from the VOM, four came from MOFA's extension and
marine research sections, and four came from Meemu Atoll local
administration.

The training covered both theory and practice and included hands-on
experience during afield recordingtrip tosome of the islands in Meemu
Atoll. On their return tothe Male studio, the trainees puttogether radio
programmes based on their recordings and VOM broadcast them.



Mr Badru Naseer, Director General
Voice of Ma/dives, in the transmission room —

his voice iswell known to most Maldivians.

I.:.'_ ....... . [ LT .:-f;:'.ﬂ_:

Enjoying the Fisheries Radio Programme.

resource management was required and how it could be achieved. These were broadcast on the
very popular twice-weekly programmeexclusively aimed at fisherfolk. Through these means it was
intended to extend the reach of.information to the whole nation.

Audio tapesof these progammes were given to the committeesin Meemu and Vaavu Atolls so
that they could be repeatedly listened to, at their convenience, and then discussed.

BOOKS FOR CHILDREN - AND OTHERS

As sustainability impliesthat future resource users must aso be made responsible, the committees
felt that it might be agood idea to teack children about the reefs and their ecology. It was also
considered importantto makethem aware, as early aspossible, of the valueof protecting the natural
environment.

When bringing this up with the teachers, they expressed concern about the paucity of simple and

interesting textbooks which could be used to familiarize the children with the coral reefs.
Conseguently, MOFA, with BOBP assistance, developed a colouring-cum-work book titled Life

on Our Reefs(BOBP/MAG/20) aimed at primary schoolchildrenon theislands. The main purpose
of thisbook was to encourage the children to

— critically examine their natural environment,
— learn about the impact which humans could have on the coral reefs, and

— consider what could be done to help safeguard the future of the coral reefs.

This book is so designed as to be used by different age groups, in the classroom and on the beach.
Throughout thebook, facing pages have, on oneside, black-and-white, scientifically accurate, line

-
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drawings, whichthe child can colour, and on the other side explanatory notes in both Dhivehi
and English. The book can be used simply as acolouring book, or as alesson book or as awork
book, to be taken to the beach where the children can try to spot the different coral and reef
organisms referred to.
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The colouring-cum-work book in Dhivehi and English

Since the literacy ratein the Maldivesis high, MOFA and the committee members also agreed to
use the written medium to convey the reefs' message to the fisherfolk. Accordingly, an effort was
initiated to develop a practical workbook in a simple form, targeting both IDCs and fisherfolk.
Theintention wasto provide readersthe factsand skills necessary for participation in the consultative
and negotiating process.

The idanders usually have amore sensitive understanding of local conditions and problemsthan
central Government officials. MOFA’ sidea wasthat thisbook wouldassist the committeesin making
informed decisions based on their practical experience and on asound knowledge of the biological
characteristics of the resources concerned. The Ministry decided it would, in fact, only play a
facilitating role, providing further information and support whenever needed.

To assist the extension staff in the painstaking task of casting scientific data into a simple,
comprehensiblelanguage, BOBP hired a Fishery Biologist as consultant. With his help, adraft,
consolidating some of the broad ideas, was prepared. The aim was to pose aseries of- questions
about the commonly extracted reef resources and offer possible answers and suggestions. Some
of the questions asked were

— How much can we fish without getting into trouble?
— How do we share what we have?
— What should we not do?

_ How can we ensure a better tomorrow?

A method to collect and compile extraction data, to be compared over a period of time and in
ageographical area, was also evolved as part of the book. This was meant to assist the current



status and resource analysis, as well as in the observation of changes and trends. If the data
collected indicated departure from what could be considered normal, simple preventive measures
could be suggested. When at a loss locally, MOFA could be alerted, so that, if required, more
sophisticated techniques to investigate the endangering situation could be considered.

When completed, the committees were asked to examine and revise the rough draft. As continuous
consultation and interaction with the island-dwellers was regarded as an integral component of
the implementation process, great care was also taken to incorporate the changes and additions

suggested by them, when transforming the abstract into a more substantial document. (For ‘Table
of Contents’ of the book see Appendix VI.)

STUDY TOUR

At this stage, the staff felt a need to improve their knowledge about community-based management.
In particular, they were interested in discovering methods of extending information to adults with
limited education and no formal scientific training. They wanted to exchange experiences and gain
inspiration from others involved in similar activities.

Consequently, in March 1993, a group consisting of four persons — one each from MOFA, Ministry
of Atolls Administration, Vaavu Atoll local administration and BOBP — visited the Philippines,
a country with a history of promoting participatory reef management projects. A carefully planned
programme was organized by the Bureau of Fisheries and Aquatic Resources, the Philippines.
Meetings and discussions with staff of government and nongovernment institutions and projects,
as well as visits to field sites, proved very useful as they helped provide a broader perspective on
the activities in the Maldives. In addition, some of the more formal lectures provided the participants
with a theoretical foundation for community-based management, which had previously been lacking.

After ten hectic days, the staff returned to the Maldives, full of new ideas but also feeling reassured
that they were on the ‘right track’. The study tour had given a healthy boost to their professional
confidence and acted as a source of fresh inspiration. It had been confirmed that management
education was very much an innovative field where new concepts had to be constantly tried and
tested.

6.3 The second interministerial meeting

Once the first draft of the handbook was completed in August 1993, an interministerial consultation
was convened by MOFA and was attended by senior representatives from the Marine Research
Section (MRS), Ministries of Atolls Administration, Trade and Industry, Planning and Environment,
Public Works and Labour, the Voice of Maldives and BOBP.

The discussions centered on the document, and several constructive suggestions were made.
Important issues discussed in this connection included :

— The importance of building awareness of the need for, and the benefits of, reef resource
management at all levels, and the mechanisms of participatory management, particularly at
senior and policy levels of Government.

— The necessity to clarify, and legally define, the directives of the IDCs and ADCs, in order
to enable them to assume responsibility for the local management effort.

— The urgency for improving coordination between the different Government agencies.
— The need to rationalize data collection processes and develop a management information

system

A shift in the GOM thinking, from the notion of inducing and motivating the local committees
to take management action to thinking in terms of enabling, supporting and empowering them
to take such actions, had been accomplished.

(17)



6.4 Thefinal island workshop

In October 1993, MOFA and BOBP jointly organized an island-based workshop, during which
the committees weregiven the opportunity to react to the handbook and air their views, priorities
and perspectives on decentralized reef resource management. This event brought together 35 elected
members from the IDCs and ADCsin the target atolls. The participants comprised across-section
of an average idand population: fisherfolk, teachers, headmasters, magistrates, midwives,
housewives, health workers, religious leaders and island chiefs.

4|
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Workshop participants

The main objective was to evaluate the draft of the handbook, chapter by chapter. It was
scrupulously scrutinized, and the content, style, presentation and usage were debated. Thediscussions
were exceptionally lively and numerous recommendations emerged. The participants felt that the
book already contained morethan sufficient information, but that therewas aneed for illustrations
toliven up the text.

With regard to the section on data collection, it was felt that it would consume too much time
and effort. It was suggested, asan alternative, that students from Grade 6 and upwards could be
involved in the information-gathering. It was felt that the general principles and methods of
mggagement could be incorporated into the Fisheries Science curriculum and taught inthe higher
grades.

In the final session, the participants concluded that:

— Asaresult of thetraining, they had cometo appreciate the benefitsof, and need for, looking
after the resources.

— The handbook would be a crucia instrument when attempting to detect signs of stress in

time for remedial measuresto be effectively instituted.
_ There should be loca involvement at al the various stages of management.

7. LEARNINGS

1. The status and needs analysis, whichwas carried out in all the three target atolls, identified
severa clusters of problemswhich were relatedin oneway or another. This necessitated the

>



Reviewing the ReefResource Management Handbook at a workshop

Sharing and exchanging experiences during this workshop

o



subproject to opt for an integrated and holistic approach. The study clearly indicated that some
of the key problems related to collection and marketing of fresh and processed fish. Evidently
very little could be done in terms of extension of technologies and fisheries development in
general, without eliminating some of the obstacles posed by these two problems.

2. Some of the other immediate concerns did not fall within the mandate of MOFA, and required
coordination and linking of several ministries and agencies. In principle, it was possible for
MOFA to take on a catalytic role, facilitating integrated action and cooperation between
ministries. However, when attempting to put this into practice, it was hard to achieve and the
results were disappointing.

3. As the subproject evolved, fisherfolk clearly identified the need for conservation and
management of the reef resources as their priority. This preference was in line with MOFA’s
official directive and enabled the staff to more effectively support the committees.

Taking into consideration the manpower shortages in the GOM, the difficult logistics and the
budget constraints on the one hand, and the importance of the reefs to the island communities
on the other, it appeared logical to strengthen and enable the IDCs and the ADCs to take a
lead role in such efforts. The subproject found them committed and interested, although, in
order to empower the members, they needed further training in conservation, management
and negotiation techniques.

4. In order to authorize the IDCs and the ADCs to participate and take responsibility in the local
management of the reef resources, there was need to reconsider their mandate and terms of
reference.

5. The capabilities of the extension staff to design training materials, assist in radio programme
production and in mediating discussions have improved. Nevertheless, the fact that the unit
is relatively small and located in the capital will continue to affect achievement. It will not
be possible for the staff to systematically cover the nation and give regular support to the
committees. Whereas the islanders are enthusiastic and eager to work towards management
of the reef resources, the problem is the lack, within MOFA, of the managerial direction
necessary to sustain the efforts.

8. EPILOGUE

Projects, by definition, are time-bound. One way or another, they end. But the end of a project,
logically seen as a termination, is often actually just the beginning. What begins at the project’s
end is, if anything, ultimately more important than the project itself, what CONTINUES, represents
the real contribution of the project.

MOFA’s extension unit has planned and budgeted for four extended visits to the target area in
1994, during which the Reef Resource Management Handbook will be distributed and tested.
A variety of strategies and approaches, some conventional and others more innovative, are likely
to be explored. Finally, a gradual distribution on all inhabited islands is envisaged, followed by
implementation of local management of the resources.

It is too early to say how the local management regime will ultimately be structured and operated
in the Maldives, as it is still in its infancy and has to be further tailored to meet the specific needs.
This is likely to be arrived at after much experimentation. But MOFA has commenced this
challenging process.

(20)



APPENDIX 1

Chronology

1988

JAN. The Advisory Committee of BOBP endorses a subproject to establish a Fisheries Extension Service.

APR. An outline of an extension subproject is prepared with the help of an FAO Consultant.

SEP. BOBP prepares a concept note on how the planned extension service could address the needs of fisherfolk

DEC. BOBP and MOFA reach agreement on the aims and objectives of the subproject.

1989

APR. An extension unit with four staff is established in MOFA.
Three types of boat-hauling devices are demonstrated. Programmes on the demonstration are broadcast
and enquiries are received from fisherfolk.
An NRI consultant identifies methods to improve the quality of cured fish. Two MOFA staff participate
in a training course in fish-drying at CIFT, Cochin.

JUN. A newly designed rapid appraisal method is tested in Faafu Atoll. On the basis of this experience, the
strategy is refined.
A simple pulley block-hauling device is demonstrated in Faafu Atoll.

SEP. MOFA with BOBP assistance undertakes rapid appraisals in all the target islands. The first of the
contact fisherfolk are identified.

OCT. The steel capstan is the preferred boat-hauling device. The Ministry orders eleven more units.

1990

JAN. The extension staff start analyzing the field data.

APR. A draft of the Status and Needs Study is completed.

AUG. The Status and Needs Study is discussed at an interministerial meeting.

SEP. 12 fisherfolk undergo training in improved salt-drying of fish.
Two MOFA officers go on a study tour 10 Shri Lanka, to learn about fisheries extension.

OCT. Eleven capstans are shipped from Madras to Male. Ten are to be distributed on credit and one is for
demonstration purposes.

DEC. Eleven fisherfolk are trained in maintenance of engines.
Eight fisherfolk receive training in making hooks and lures.

1991

JAN. : Field visit cancelled due to austerity measures enforced by Government.

FEB. : The Status and Needs Study is cleared by the Ministry of Planning and Environment

APR. The Status and Needs Study is cleared by the GOM.

The availability of ten boat-hauling devices, for purchase on credit, is announced on the radio. MOFA
receives 41 requests.
2]



MAY

JUL.

SEP.

NOV.

DEC.

1992

MAR.

APR.

MAY

JUL.

SEP.

DEC.

1993

FEB.

MAR.

MAY

JUN.

JUL.

AUG.

OCT.

DEC.

The President’s Office recommends the subproject to operate through the Island Development Committees.

An eight-day field trip is undertaken by MOFA and BOBP staff to islands in Meemu and Vaavu.

A nine-day field trip is undertaken by MOFA and BOBP staff, representatives from the Ministries of Atolls
Administration, Public Works and Labour and Health, to all islands in Meemu Atoll.

A seven-day field trip is undertaken by MOFA and BOBP staff to all the islands in Vaavu and Faafu Atolls.
An eight-day field trip is undertaken by MOFA. BOBP and Atolls Administration staff to all islands in Meemu.

A workshop brings together thirty representatives from the Island and Atoll Development Committees in the
three target atolls.

The annual ‘Fishermen’s Day’ is celebrated at the end of the workshop.

A group of MOFA staff is selected to take responsibility for the implementation of activities in 1992. They
are trained, in-service, on extension methodology and issues relating to fisheries management.

MOFA, in cooperation with the Voice of Maldives, produces and broadcasts five programmes focusing on
reef  management.

A field visit of nine days is carried out to Meemu and Vaavu Atolls. The team consists of BOBP, MOFA
and Voice of Maldives staff.

During a seven-day field trip to islands in Meemu and Vaavu, MOFA and BOBP staff undertake training
exercises, on coral reef management, for the Island Development Committees and schoolteachers.

An effort to write a handbook for Atoll and Island Development Committees, on reef management, is initiated.

Preparation of a colouring book on coral reefs, for schoolchildren, gets underway.

The first draft of the colouring book is given for scientific editing.

A consultant, together with MOFA staff, prepares a chapter/content outline of the handbook.

A six-day field trip is made to Meemu and Vaavu, by a team consisting of the Consultant, MOFA, BOBP,
Atolls Administration and Voice of Maldives staff.

The first draft of the handbook is circulated for comment.

A study tour for GOM officials and BOBP staff, to learn from the experience of community-based resource
management efforts in the Philippines, is undertaken.

MOFA staff receive training in participatory radio programming by an international Consultant.

Work on the translation into Dhivehi and the illustrations for the colouring book are undertaken by two national
consultants.

Draft of the handbook shown to the Coastal Resource Management Project in Shri Lanka.
Translation of the handbook draft completed by a Consultant in the Maldives.

The contents of the handbook are discussed at an interministerial meeting in Male.

The committees review the handbook at an island-based workshop.

The colouring-cum-work book is officially released at the Fishermen’s Day celebrations in the Maldives.

The subproject is terminated and handed over to MOFA.
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APPENDIX II

Documentation relating to the subproject
Consultancy reports

TIETZE, U. (1988). A BOBP Project ldea, Fisheries Extension Services, Moldives. BOBP-FAO. Madras, 1988.

PICKSTOCK, M. (1993). Fisheries Rodio — Republic of Mu/dives. World Radio for Environment and Natural Resources
(WREN), UK.

Working documents

BAY OF BENGAL PROGRAMME (1988). Fisheries Extension Services, Muldives subproject.

BOBP, Madras.
Published material (Working papers, reports, etc.)

THE EXTENSION AND PROJECT SECTION, MOFA. (1991). A View from the Beach : Understanding
needs of the fisherfolk in Voovu. Meemu and Foofu Atolls, Maldives. BOBP/WP/76.

the status  and

BOBP-FAO, Madras.

BAY OF BENGAL PROGRAMME (1992). Manual boat hauling devices in the Maldives. BOBP/WP/71.
Madras.

BOBP-FAO.
MOFA (1993). Life on Our Reefs. A colouring book. BOBP/MAG/20.

BOBP-FAO, Madras.
Bay of Bengal News

ROY, R.N. (1991). Maldives — Needs and concerns of Maldives fisherfolk — A view from the beach. Bay of Bengal News,
Issue No. 41. BOBP-FAO. Madras.

HAGLUND  HEELAS,

AM. (1992). Extending the message of resource management in the Maldives. Boy of Bengal
News, Issue No. 46. BOBP-FAO, Madras.
HAGLUND  HEELAS, AM. (1992).

Voice of Maldives :
Boy of Bengal News, Issue No. 47. BOBP-FAO, Madras.

Using airwaves to reach scattered fisherfolk communities.

ROY, R.NN. (1993). Radio training pays dividends in Maldives. Bay of Bengal News, Issue No. 5l
Madras, 1993.

. BOBP-FAO,
HAGLUND  HEELAS, AM. (1993). Protecting the riches of the reefs. Boy of Bengal News. Issue No. 52, BOBP-FAO,
Madras.

Radio programmes

VOICE OF MALDIVES and EXTENSION AND PROJECT SECTION, MOFA. Five radio programmes on reef resource
management Male 1992 (In Dhivehi).

VOICE OF MALDIVES: Programme Director Badru Naseer, for SAVE (SAARC’S Audio Visual Exchange): Facing a
Challenge. Based on the experience and learnings from the subproject, broadcast in the SAARC region,
September IS, 1993 (in English).



APPENDIX III

Training inputs

The staff of the Extension Unit received several short training inputs, some on-line, some abroad. The programme included :

A tour to study fisheries extension activities in Shri Lanka and India, organized by the National Institute of Fisheries
Training, Shri Lanka, and BOBP, Madras.

Training in fish drying, organized by the Central Institute of Fisheries Technology (CIFT), India.

Training in extension methodology, participatory rapid rural appraisal methods and needs analysis techniques, by
BOBP staff.

A tour to study community-based resource management projects in the Philippines, organized by the Bureau of Fisheries
and Aquatic Resources, Philippines.

Training in participatory radio programming for fisherfolk, by World Radio for Environment and Natural Resources
(WREN), UK.

Selected fisherfolk, from the target atolls, received training in the following :

Improved salt-drying of fish, at the SIO Fish Processing Centre, Meemu  Atoll.
Maintenance of inboard engines, conducted by MOFA staff.

Hook-making and Japanese lure-manufacturing, by a private sector ironsmith.
Population education, by the Ministry of Health

Reef resource management with special reference to

— The giant clam fishery.
— The beche-de-mer fishery.
— The bait fishery.

— The reef shark fishery.

— Coral and sand mining.

Provided by the Marine Research Section (MRS), Male.
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APPENDIX 1V

Official mandate of MOFA

The basic mandate of the Ministry of Fisheries and Agriculture, Republic of Maldives, is to :
— Formulate and administer regulations on matters relating to fisheries;

— Carry out the research needed for such development;

Develop and promote fisheries;

— Collect and analyze statistical information on fisheries necessary for the management and development of the sector;
— Maintain and administer work related to uninhabited islands; and

— Promote agriculture in the Maldives.

The Fisheries Law of the Maldives (Law No. 5187 of 24.8.1987) provides MOFA with much of its mandate.

(25)



APPENDIX V

The Giant Clam - A resource at risk: The threats and issues

Introduction

In many Southeast Asian countries, the giant clam’s adductor muscle tissue (which hinges the two halves of the shell and
is responsible for opening and closing the valves) is a highly priced delicacy. In the Maldives, the giant clam fishery began
as recently as in June 1990 and continued only until January 1991. It then was recognized that, to protect dwindling stocks,

a ban on export had to be introduced.

An early warning signal had been the increasing distances
some fishermen had to travel to target the giant clams. In
the beginning, they collected clams in the lagoon areas of
their islands. But as the numbers decreased, they were forced

to move to deeper waters. Once a reef was exhausted, they
would move on to the next: As they progressed further from

the base island, they had less time for fishing and, so, less
would be collected in the day. The number of giant clams
in some atolls had fallen to such low levels that the fishery
was not profitable to pursue.

Already, at an early stage, the giant clam fishery provoked
great concern among fishery and non-fishery people. This
led to a survey, by a Consultant hired from the ‘International
Giant Clam Programme’ in Australia and the Marine
Research Section (MRS) of the Ministry of Fisheries and
Agriculture (MOFA), to assess the current status of the giant
clams in the Maldives. The survey was limited to four
northern atolls -Shaviyani, Raa, Lhaviyani and Kaafu.

The initial centre for the giant clam fishery in the Maldives

had been R Ugoofaavu. The general opinion of the fishermen
was that Raa Atoll originally had the highest density of clams.

Species composition

Only two species of clams, Triducna squamosa (averaging 45 cms shell

THE GIANT CLAM

Giant clams areslwgrowing  and long-living organisms.T.squamosa,

the faster growing of the two species found in the Maldives, shows a
slowing in growth after an age of approximately ten years. Their
expected life span is more than25 years.

The most outstanding attribute of giant claims is their symbiosis with
a specific algae, which lives in their bodies. The algae makes food by
photosynthesis and shares it with the host clam. Thus, the giant clam
rarely uses any other reef organisms for food. Hence, as far as
nourishment is concemed, these animals are quite independent and have
a very loose connection with the reef food-web.

Giant clams are predominantly found in coral reef aread. squamosa
is mainly found in sheltered areas, from the reef flat in shallow waters,
down the reef slopendright to the bottom.l. maximais found in
all areas of the reefs, down to approximately 15 m, although it is more
abundant on the reef flat and crest.

length) and Triducna maxima (reaching a

maximum of 35cms shell length) have been identified in the Maldives. The Dhivehi term for giant clgamakha, refers

to both species.

The major target of the clam fishery wafridacna sguamosa.

The giant clam fishery

Until 1990, giant clams were not harvested in the Maldives and many reefs probably still support pristine clam populations.

However, once harvesting began, the stocks of T. squamoso

seriously declined in less than one year.

As the clams usually inhabit shallow reef-flats and are unattached, they are easy to find and remove, making them especially

vulnerable to over-exploitation.

The fishery was startedby a private, local company, which commissioned fishermen to collect whole clams.
were Taiwanese. Only the adductor muscle was exported; the clam meat and shell were discarded.

Adductor muscles weighing

less than 100 grams when frozen were not accepted. Therefore, only the larger species T ofsquumosu were preferred.
Shortly afterwards, another local compangtarted buying both dried adductor muscle and mantle tissue. Again, the buyer

accepted only large clams.

From discussions with the fishermen and the local buyers, it appeared that they believed that all the small clams were juvenile

T. squumosu that would grow and replenish the stocks. This was incorrect; most of the small clams were T. maxima. There

was a serious risk of fishind squamosa to below a critical population density, whereby natural population growth would
not occur. It is estimated that it will take eight or more years before the depleted areas can be fished again.

The stock position

FISHED REEFS

The survey covered a total of 38,700 of fished reef and found an average density of 3.4 clams per hectare*. The highest

density seen was 18.8 7. squamosa per hectare in one areaof R. Maadhunifaru. All other sites on this reef had

* 1 ha = 10,000 m’

(26)

The buyers



no 7. squanrosa at all. The findings showed that there were very few, and frequently no, 7. squamosa on fished reefs
(mostly Raa and Shaviyani Atolls). They were found only on 33 per cent of the surveyed reefs. Overall, their average density
had been reduced to about a third of an unfished population.

7. maxima, which has not been targeted by the fishermen. was reasonably abundant in all areas surveyed. An average
of 29.9 clams per hectare was seen in fished areas.

UNFISHED REEFS

7. squamosa was seen in 93 per cent of the unfished reefs in the area surveyed. The average density for 46,050 m of unfished
reefs was assessed to be of 10.6 clams per hectare. Some of the resort islands in Kaafu Atoll alto showed relatively high
densittes of this species.

An average of 39.6 of T. maxiima per hectare was seen on unfished reefs.

It was noted that it took approximately six months to fish an atoll to the point whee it became too expensive to collect
any more clams. The natural population densities would only have sustained the fishing pressure for a few more years.

Subsequently, export of giant clams was prohibited

ISSUES

If and when the fishery is re-opened, hou should it be managed? The following measures could be considered and discussed:

Establishing a minimum size limit;

Determining a permitted harvest level:

— Number of clams in general, or
— Number of clams per fisherman;

Introducing giant clam culture;

Increasing the population of clams, through stocking spats artificially;
— Periodical closures, to enable recovery;

Limiting the number of fishermen allowed to harvest in one area; and

Allowing fishing to develop without any controls

(27)



APPENDIX VI

Coral Reef Management Handbook
for the Island Development Committees

TABLE OF CONTENTS

l. Coral Reef

I. I Introduction

2. Threats to Our Coral Reefs
2.1 Natural threats

2.2 Man-made threats
3. Why Worry About the Future?

4. Why do We Need to Protect and Manage the Reefs?
4.1 Benefits from the reefs

4.2 Coral reefs are affected by...
5. What Can We Do?

6. Data Collection
6.1 Strategy |
6.2 Strategy 2
6.3 Data sheet to be filled in on sampling day

6.4 Monthly summary
7. Options for Management

8. Case Studies

8.1 Reef fishery

8.2 Live bait fishery

8.3 Reef shark fishery

8.4 Beche-de-mer fishery

8.5 Lobster fishery

8.6 Aquarium (ornamental fish) fishery
8.7 Turtle fishery

8.8  Coral-mining

8.9  Sand-mining
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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, annual meetings of BOBP’s
Advisory Committee, and subprojects in member-countries for which BOBP inputs have ended.

Working Papers (BOBP/WP!... which are progress reports that discuss the findings of ongoing work.
Manuals and Guides (BOBP/MAG/...) which are instructional documents for specific audiences.

Information Documents (BOBP/INF/...) which are bibliographies and descriptive documents on the fisheries of member-
countries in the region.

Newsletters (Buy of Bengal News) which are issued quarterly and which contain illustrated articles and features in nontechnical
style on BOBP work and related subjects.

Other publications which include books and other miscellaneous reports.

Those marked with an asterisk (*) are out of stock but photocopies can be supplied.

Reports BoBP/REP/. )

32" Bank Credit for Artisanal Marine Fisherfolk of Orissa, India. U. Tietze. (Madras, 1987.)

33.  Nonformal Primary Education for Children of Marine Fisherfolk in Orissa, India. U. Tietze. N. Ray. (Madras, 1987.)
34. The Coastal Set Bagnet Fishery of Bangladesh — Fishing Trials and Investigations. S. E. Akerman. (Madras, 1986.)
35.  Brackishwater Shrimp Culture Demonstration in Bangladesh. M. Karim. (Madras, 1986.)

36. Hilsa Investigations in Bangladesh. (Colombo. 1987.)

37.  High-Opening Bottom Trawling in Tamil Nadu, Gujarat and Orissa, India : A Summary of Effort and Impact.
(Madras, 1987.)

38. Report of the Eleventh Meeting of the Advisory Committee, Bangkok, Thailand, 26-28 March, 1987. (Madras, 1987.)

39.  Investigations on the Mackerel and Scad Resources of the Molocca Straits. (Colombo, 1987.)

40.  Tuna in the Andaman Sea. (Colombo, 1987.)

41.  Studies of te Tuna Resource in the EEZs of Sri Lanka and Maldives. (Colombo. 1988.)

42.  Report of rhe Twelfth Meeting of te Advisory Committee. Bhubaneswar, India, 12-15 January 1988. (Madras, 1988.)
43.  Report of the Thirteenth Meeting of the Advisory Committee. Penang, Malaysia, 26-28 January 1988. (Madras, 1989.)

44.  Report of rhe Fourteenth Meeting of rhe Advisory Committee. Medan. Indonesia, 22-25 January, 1990. (Madras, 1990.)

45.  Gracilaria  Production and Utilization in the Boy of Bengal Region: Report of a seminar held in Songkhla, Thailand,
23-27 October 1989. (Madras, 1990.)

46.  Explonatory Fishing for Large Pelagic Species in the Maldives. R.C.Anderson, A.Waheed, (Madras, 1990.)

47.  Exploratory Fishing for Large Pelagic Species in Sri Lanka. R Maldeniya, S. L. Suraweera. (Madras, 1991.)

48. Report of the Fifteenth Meeting of the Advisory Commirree. Colombo. Sri Lanka, 28-30 January 1991. (Madras, 1991.)
49.  Introduction of New Small Fishing Craft in Keralo, India. OGulbrandsen and M. R. Anderson. (Madras, 1992.)

50. Report of the Sixteenth Meeting of the Advisory Committee. Phuket, Thailand, 20.23 January 1992. (Madras, 1992.)

51. Report of the Seminar on the Mud Crab Culrure and Trade in the Bay of Bengal Region. November 5-8, Surat Thani.
Thailand. Ed by C.A. Angell. (Madras, 1992.)

52. Feeds for Artisanal Shrimp Culture in India — Their development and evaluation. J F Wood et al. (Madras. 1992.)

53. A Radio Programme  for Fisherfolk in Sri Lanka. R N Roy. (Madras, 1992.)

54.  Developing and Introducing o Beachlanding Craft on /he East Coast of India. V L C Pietersz. (Madras, 1993.)

55. A Shri-Lanka Credit Project to Provide Banking Services t Fisherfolk. C. Fernando, D. Attanayake. (Madras, 1992.)
56. A Study on Dolphin Cotches in Shri Lanka. L Joseph. (Madras, 1993.)

57.  Introduction of New Outrigger Canoes in Indonesia. G Pajot, O Gulbrandsen. (Madras, 1993.)

58. Report of te Seventeenth Meeting of rhe Advisory Committee. Dhaka, Bangladesh, 6-8 April 1993. (Madras, 1993.)
59.  Report on Development of Canoes in Shri Lanka. G Pajot, O Gulbrandsen. (Madras, 1993.)

60. Improving Fisherfolk Incomes through Group Formation and Enterprise Development in Indonesia. R N Roy.
(Madras.  1993.)

61. Small Offshore Fishing Boars in Shri Lanka. G Pajot. (Madras, 1993.)

62.  Fisheries Extension Services in the Maldives. A M H Heelas. (Madras, 1994.)

63. Small-scale Oyster Culture on te West Coast of Peninsular Malaysia. D Nair, R Hall. C Angell. (Madras. 1993.)
64. Chandi Boar Motorizotion Projects and Their Impacts. R Hall, A Kashem. (Madras. 1994.)

65. Learning by Doing in Bangladesh: Extension Systems Development for Coastal and Estuarine Fisherfolk Communities.

R N Roy. (Madras, 1994.)
66. Promotion of Small-sole Shrimp and Prawn Hatcheries in India and Bangladesh. C Angell. (Madras. 1994.)

67. The Impact of the Environment on te Fisheries of the Boy of Bengal. Ed. by S Holmgren. Swedish Centre for Coastal
Development and Management of Aquatic Resources, SWEDMAR/BOBP. (Madras. 1994.)
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Working Papers (BoBPIWPI..)

49.  Pen Culture of Shrimp by Fisherfolk : The BOBP Experience in Killai. Tamil Nadu. India. E. Drewes. G. Rajappan.
(Madras, 1987.)

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

51.  Hauling Devices for Beachlanding Craft. A. Overa. P.A. Hemminghyth. (Madras, 1986.)

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

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

54.  Experiences with Fish Aggregating Devices in Sri Lanka. K.T. Weerasooriya. (Madras, 1987.)
55.  Study of Income. Indebtedness and Savings among Fisherfolk of Orissa. India. T. Mammo. (Madras, 1987.)
56. Fishing Trials with Beachlanding Craft at Uppada, Andhra Pradesh, India. L. Nyberg. (Madras, 1987.)

57.  Identifying  Extension Activities for Fisherwomen in Vishakhapatnam District. Andhra Pradesh, India. D. Tempelman.
(Madras, 1987.)

58. Shrimp Fisheries in te Bay of Bengal. M. Van der Knaap. (Madras, 1989.)

59.  Fishery Statistics in the Bay of Bengal T. Nishida, (Madras, 1988.)

60. Pen Culture of Shrimp in Chilaw. Sri Lanka. D. Reyntjens. (Madras, 1989.)

61. Development of Outrigger Canoes in Sri Lanka. O. Gulbrandsen. (Madras, 1990.)

62.  Silvi-Pisciculture  Project in Sunderbans. West Bengal | A Summary Report of BOBP’s assistance. CL. Angell, J. Muir,
(Madras, 1990.)

63.  Shrimp Seed Collectors of Bangladesh. (Based on a study by UBINIG.) (Madras, 1990.)

64. Reef Fish Resources Surrey in rhe Maldives. M. Van Der Knaap et al. (Madras, 1991.)

65. Seaweed (Gracilaria Edulis) Farming in Vedalai and Chinnapalam. India. 1. Kalkman. I. Rajendran, C. L.Angell.
(Madras, 1991.)

66. Improving Marketing Conditions for Women Fish Vendors in Besant Nagar, Madras. K. Menezes. (Madras, 1991.)

67. Design and Trial of lce Boxes for Use on Fishing Boars in Kakinado, India. lJ. Clucas. (Madras, 1991.)

68.  The By-catch from Indian Shrimp Trawlers  in the Bay of Bengal; The potential for its improved utilization. A. Gordon.
(Madras, 1991.)

69. Agar and Alginate Production from Seaweed in India. J. J. W. Coopen, P. Nambiar. (Madras, 1991.)

70.  The Kattumaram of Kothapatnam-Pallipalem. Andhra Pradesh. India — A suvey of the fisheries and fisherfolk.
K. Sivasubramaniam. (Madras, 1991.)

71.  Manual Boar Hauling Devices in the Maldives. (Madras, 1992.)

72.  Giant Clams in the Maldives — A stck  assessment and study of their potential for culture J. R. Barker. (Madras, 1991.)

73. Small-scale Culture of the Flat Oyster (Ostrea folium) in Pulau Langkawi. Kedah, Malaysia. D. Nair, B. Lindeblad.
(Madras, 1991.)

74. A Study of the Performance of Selected Small Fishing Cratr on rhe East Coast of India. G. El Gendy. (Madras, 1992.)

75.  Fishing Trials with Beach/anding Craft at Thirumullaivasal. Tamil Nadu. India. 1989-1992. G. Pajot (Madras, 1992.)

76. A View from the Beach — Understanding the status and needs of fisherfolk in the Meemu, Vaaw and Faafu Atolls of
te Republic of Maldives. The Extension and Projects Section of the Ministry of Fisheries and Agriculture, The Republic
of Maldives. (Madras, 1991.)

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

78.  The Fisheries and Fisherfolk of Nias island. Indonesia. A description of the fisheries and a socio-economic. appraisal
of rhe fisherfolk. Based on reports by G. Pajot. P. Townsley. (Madras, 1991.)

79.  Review of the Beche De Mer (Sea Cucumber) Fishery in the Maldives. L. Joseph. (Madras, 1992.)

80. Reef Fish Resources Survey in the Maldives — Phase Two R. C. Anderson, 2. Waheed, A. Arif. (Madras, 1992.)

81. Exploratory Fishing for Large Pelagic .Species in South Indian Water. J. Gallene. R. Hall. (Madras, 1992.)

82. Cleaner Fishery Harbours in the Bay of Bengal. Comp. by R. Ravikumar (Madras, 1992.)

83.  Survey of Fish Consumption in Madras. Marketing and Research Group, Madras, India. (Madras, 1992.)

84.  Flyingfish Fishing on the Coromandel Coast. G. Pajot, C. R. Prabhakaradu. (Madras, 1993.)

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

86. Nursery Rearing of Tiger Shrimp Post-larvae in West Bengal. India. H Nielsen, R Hall. (Madras, 1993.)

87. Marker Study of Tiger Shrimp Fry in West Bengal. India. M M Raj. R Hall. (Madras, 1993.)

88. The Shrimp Fry Bycach in West Bengal. B K Banerjee, H Singh. (Madras, 1993,

89.  Studies of Interactive Marine Fisheries of Bangladesh. Management and Development Project, Department of Fisheries,
Chittagong. Bangladesh. (Madras, 1993.)

90.  Socioeconomic Conditions of Estuarine Set Bagnet Fisherfolk in Bangladesh. K.T. Thomson. Sk. Md. Dilbar Jahan.
Md. Syed Hussain. (Madras. 1993.)

91.  Further Exploratory Fishing for Large Pelagic Species in South Indian Waters. G Pajot. (Madras, 1993.)
92. Cage Nursery Rearing of Shrimp and Prawn Fry in Bangladesh. C Angell. (Madras, 1994.)
93.  Dealing with Fishery Harbour Pollution — The Phuker Experience. R Ravikumar. (Madras, 1994.)
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Manuals and Guides (BOBPIMAGI..)

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

N

Towards Shared Learning : Non-formal Adult Education for Marine Fisherfolk. Animators Gui@¥®ladras, June 1985.)

3. Fishery Statistics on rhe Microcomputer A BASIC Version of Hasselblad’s NORMSEP Program.D. Pauly. N. David,
J. Hertel-Wulff.  (Colombo, 1986.)

4. Separating Mixtures of Normal Distributions: Basic programs for Bhattacharya's Method and Their Application for
Fish Population Analysis. H. Goonetilleke, K. Sivasubramaniam. (Madras, 1987.)

5. Bay of Bengal Fisheries Information System (BOBFINS): User’s Manudlolombo, 1987.)

6. A Manual on Rapid Appraisal Methods for Coastal CommunitieB. Townsley. (Madras, 1993.)

7. Guidelines for Extension Workers in GrougManagement, Savings Promotion and Selection of Enterprisdl. Setyawati,
P. Limawan. Directorate General of Fisheries, Ministry of Agriculture, Government of Indonesia, Jakarta and Bay of
Bengal Programme. (In Indonesian). (Madras, 1992).

8. Extension Approaches to Coastal Fisherfolk Development in Bangladesh: Guidelines for Trainers and Field Level
Fishery Extension WorkersDepartment of Fisheries, Ministry of Fisheries and. Livestock. Government of Bangladesh
and Bay of Bengal Programme. (In Bangla). (Bangladesh, 1992.)

9. Guidelines on FisheriesExtension in the Bay of Bengal Region. | Jungeling. (Madras, 1993.)

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

11. Our Shrimp, Their Lives. A guide to fisherfolk on resources management — In ‘comic book’ style (English/Tamil).
K. Chandrakanth with K. Sivasubramaniam, R. Roy. (Madras, 1993.)
12. How to Build a Timber Outrigger Canoe. 0 Gulbrandsen. (Madras, 1993.)

13. A Manual for Operating a Small-scal®ecirculation Freshwater Prawn Hatchery.R. Chowdhury, H. Bhattacharjee,
C. Angell. (Madras, 1993.)

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

15. Guidelines for Fisheriesxtension in rhe Coastal Provinces of Thai/and. Fisheries Extension Division, Department of
Fisheries. Ministry of Agriculture and Cooperatives, Bangkok, Thailand and the Bay of Bengal Programme.
(Thailand, 1993.)

16. saty o Sea A safety guide for small offshore fishing boats 0 Gulbrandsen. G. Pajot.  (Madras, 1993.)

17. Guidelines for Cleaner FisheryHurbours. R. Ravikumar. (Madras, 1993.)

18. A Handbook of Oyster Culture. H. Nawawi. (In English/Malay). (Madras, 1993.)

19. Management of FisherfolkMicroenterprises - A manual for training of trainers. V. Muthu, P.S.A. Kunchitha Padam,
Bhatnagar. (Madras, 1993.)

20. Life on Our Reefs A colouring book. Ministry of Fisheries and Agriculture, Malt, Republic of Maldives and the Bay
of Bengal Programme. (Madras. 1993.)

Information Documents (BOBP/INF/...)

10.  Bibliography on Gracilaria  Production and Utilization in the Bay of Bengal. (Madras, 1990.)
1 Marine Small-Scale Fisheries of West Bengal An Introduction. (Madras, 1990.)

12. The Fisherfolk of PuttalumcChilaw. Galle and Motara -A study of the economistatus of the fisherfolk of four fisheries
districts in Sri Lanka. (Madras, 1991.)

13.  Bibliography on the Mud Crab Culture and Trade in the Bay 8fngal Region. (Madras, 1992.)
Newsletters (Bay of Bengal News)

Quarterly. from 1981

Other Publications

L Helping Fisherfolk to Help Themselves : A Study in People’s Participation,(Madras, 1990.).

2. The Shark Fisheries of the Ma/divesR C Andersen, H Ahmed. Ministry of Fisheries and Agriculture, Maldives.
(Madras, 1993).

NOTE: Apart from. these publications, the BOBP has brought out several folders, leaflets, posters etc., as part of its extension
activities. These include Post-Harvest Fisheries folders in English and in some South Indian languages on anchovy
drying, insulated fish boxes, fish containers, ice boxes. the use of ice etc. Several unpublished reports connected with
BOBP’s activities over the years are also available in its Library.

For further information contact:

The Bay of Bengal Programme. Post Bag No. 1054, Madras 600 018, India.
Cable : BAYFISH Telex: 41-21138 BOBP Fax: 044-4936102

Telephone: 4936294, 4936096, 4936188
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